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SUMMARY

This study was carried out at a private farm at Wadi EI Natroun-El Alamein Road, Behaira
Governorate, Egypt on one calcareous soil of Egypt to study the effect of elemental sulphur(S)
applications as soil amendment on some soil chemical properties and the contents of available nutrients
especially the content of available Mg as well as this soil productivity of faba bean (Vecia faba Giza 716)
plant and its content of some nutrients. The used elemental sulphur (S) in this study was obtained from
El-Help Company, Egypt, which contains 99% purity S and has a pH (1:5 suspension) of 6.42. In
addition, the used magnesium (Mg) was used in the form of acetate MgOAC Mg (CH3COO),, containing
16,9 % Mg.

To achieve the aims of this study, a pot experiment was done on one calcareous soil during the
growing winter season of 2020/2021 on faba bean plants as a test plant. The studied treatments were 16
treatments, as individual and combined applications of S and Mg. Elemental S was added at a rate of 0,
150, 300, and 450 mg S/kg soil, while Mg application rates were 0, 20, 40, and 60 mg Mg/kg soil in Mg
acetate from. At the harvest stage, the plants were harvested, the seeds were separated from the Straw and
weighed to obtain the yields of both seeds and Straw as well as the biological yields. Both seeds and
Straw contents (% and mg/pot) of N, P, K, Mg, and S were determined.

After harvesting, a soil sample was taken from each pot, prepared for some chemical analysis
(chemical properties and the content of available N, P, K, Mg, and S). The obtained data may be
summarized in the following points.

I. Chemical soil properties

a. Soil pH.

Calcareous soil pH appeared highly affected by S applications compared with that resulting from Mg
application. In general, both S and Mg applications resulted in a decrease in soil pH. Therefore, all RCS
and RCMg values of soil pH concerning added S and Mg were negative. Under the studied treatments, pH
values ranged between 8.65 in the soil untreated by S or Mg (control) to 7.85 in the soil treated by 450
and 60 mg kg™ of S and Mg with RCS and RCMg of -7.647 and -1.009, respectively.

b. Soil EC

There are slight decreases in calcareous soil EC as a result of added S and or Mg. Therefore, all RCS
and RCMg values were negative and low. Under the studied treatments, EC values ranged between 3.62
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dSmt in the soil untreated by S or Mg (control) to 3.28 dS m™ in the soil treated by 450 and 60 mg kg* of
S and Mg with RCS and RCMg of -2.09 and -2.38 % respectively.

¢. Organic matter content (OM).

Increasing rates of added S and Mg alone and in combination increased the soil content of OM,
especially in the combined applications. Therefore, with all S and Mg applications, RC values of soil OM
content were positive. An increase in the soil Sulphur applications resulted in a greater increase in the soil
content of OM than that found with Mg treatments.

d. Calcium carbonate (CaCOs)

Increasing the rate of added S and Mg individually or in combination resulted in a decrease of CaCO3
content (%) in the calcareous soil. Therefore, RC (%) values of these contents concerning the studied
treatments were negative and decreased with the increasing rate of added S and Mg.

Elemental S application reduced the soil content of CaCOs at higher rates than associated Mg
applications, as cleared from RCS and RCMg values.
I1. Soil content of available nutrients
a - Available nitrogen (N)

The soil content (mg kg) of available N has a narrow range, where this content ranged between 23.3
and 26.25 mg kg*. This content was increased with the addition of S and Mg individually and together.

With zero S application, calcareous soil content of available N was increased from 23.50 to 24.25 mg
kg with the increase of added Mg from 20 to 60 mg kg™*. In the soil untreated with Mg, available N
content was increased from 23.45 to 24.15 mg kg* with the increase of added S from 150 to 450 mg kg™.

b - Available phosphorus (P)

Under experimental conditions, the soil content of available P ranged between 3.33 and 4.73 mg kg*.
Without S applications, the content of available P in the calcareous soil was increased from 3.40 to 3.92
mg kg as a result of an increase in added Mg from 20 to 60 mg kg™.

At the same time, an increase of added S from 150 to 450 mg kg* without Mg applications resulted in
an increase of available P from 3.37 to 3.65 mg kg™.
c. Available potassium (K)

Under experimental conditions, the soil content of available K was highly affected by the studied
treatments, where this content ranged between 170.7 and 231.3 mg kg*.

As is clear from the calculated RC values. The soil content of available K affected by S application
was higher than that associated with Mg applications.

d. Available sulphur (S)

There is a low effect of added Mg on the calcareous soil content of available S, while this effect was
greater as a result of S applications than that resulting from Mg applications. With zero S applications, the
soil content of available S increased from 6.23 to 6.50 mg kg as a result of increasing added Mg from 20
to 60 mg kg*. As well as this content in calcareous soil fertilized by 60 mg kg™ Mg was increased from
30.30 to 81.13 mg kg with the increase of added S from 150 to 450 mg kg™.
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e. Soluble and available magnesium (Mg)

There is a clear effect of S and Mg applications on the content of soluble and available Mg in the
calcareous soil, where the highest effect was found in the soil treated by S and Mg together, especially at
their high application rates.

Calcareous soil content of soluble Mg in relation to the studied treatments ranged between 2.33 and
24.5 mg kg and this range for the content of available Mg was between 9.11 and 70.78 mgkg™ in the
untreated soil and in the treated by high application rates of S and Mg.

The increase percent in calcareous soil content of both soluble and available Mg as a result of S and
Mg applications may be cleared from their RC values affected by the experimental applications.

I11- Effect of S and Mg applications on faba bean plants
a. Straw and seeds yield

There are a significant effect of added S and Mg on straw, seeds and biological yields of faba bean
plants under calcareous soil conditions.

Under the experimental conditions, yields of straw, seed and biological ranged from 3.35, 6.13 and
9.48 g pot in the unfertilized soil by S or Mg to 5.73, 10.62 and 16.35 g potfor the plants grown on the
soil fertilized by 450 and 60 mgkg™ S and Mg, respectively.

The highest yields (g pot™) of faba (straw, seeds, and biological) were found in the plants treated by
the combined fertilization of S and Mg, especially at their high application rates.

b. Biological index.

Values of the biological index increased because of both S and Mg applications individually and in
combination. Values of this index ranged between 0.58 and 0.367 in the unfertilized plants and plants
fertilised by 450 mg kg S and 60 mg kg Mg. Increase of values of biological index in response to both
S Mg applications means that the experimental treatments (S and Mg fertilization) resulted in a greater
increase in the seed yield of faba bean plants compared with that found with the straw yield.

IV- Effect of S and Mg applications on faba bean plants content of macro
nutrients.

a. Nitrogen (N) content.

There is an increase effect of both S and Mg applications individually and in combination on N
content and uptake (% and mg pot™) in seeds and straw of faba bean plants. Therefore, all RCS and
RCMg of N uptake by seeds and straw were positive with wide variations according to the added rate of S
and Mg.

With zero S application, seeds and straw have N concentration of 2.28 and 1.63% in the plants
received 20 mgkg™? Mg and increased to 3.15 and 2.05% in the plants fertilized by 60 mgkg® Mg,
respectively.

Also, with zero S application N uptake by seeds and straw of faba bean plants was increased from
150.48 and 58.68 mg pot™ to 271.53 and 88.15 mg pot™ as a resulted of increasing added Mg from 20 to
60 mg pot™.

b. Protein content

Seeds and straw of faba bean plants containing (%) of protein affected by S and/or Mg applications
showed a significant increase. The lowest protein content was found in the plants unfertilized by S and
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Mg, while the highest content was found in the plants fertilized by S and Mg together, especially at their
high application rates. Therefore, all RCS and RCMg of faba bean protein content affected by S and Mg
applications were positive.

c¢. Phosphorus (P) content

phosphorus concentration (%) in both seeds and straw of faba bean plants ranged between 1.25 and
2.03% and between 0.78 and 1.58 %, respectively. Also, P uptake in the seeds ranged between 67.63 and
215.59 mg pot? and was between 26.13 and 90.53 mg pot? in straw. With the same treatment of S and
Mg, P concentration and its uptake by seeds were higher than those found with the straw. Therefore, all
RCS and RCMg for P uptake were positive. With zero S applications increasing rate of added Mg from
20 mg kg'* to 60 mg kg'* resulted in an increase of P concentrations in seeds and straw of faba bean plants
from 1.29 and 0.82% to 1.72 and 1.20% and increased its uptake from 85.14 and 29.52 mg pot! to 148.26
and 51.60 mg pot?, respectively. Also, with zero Mg application increasing added S from 150 to 450
mgkg™ resulted in an increase of P concentration in the seeds and straw of faba bean plants from 1.30 and
0.80 % to 1.48 and 0.85% and the increases of P uptake was from 94.25 and 29.60 mg pot™ to 126.84 and
39.27 mg pot?, respectively.

d. Potassium (K) content

Seeds and straw concentration of K affected by the experimental treatments where it’s ranging from
1.78 and 1.15 % to 2.94 and 2.05 %, as well as their uptake, ranged from 109.11 and 38.53 mg pot™ to
312.23 and 117.47 mg pot™, respectively.

Also, with zero Mg application, K concentration in the seeds and straw was increased from 1.82 and
1.18 % to 1.95 and 1.35 %, and its uptake was increased from 131.95 and 43.66 to 167.12 and 62.37 mg
pot? as a result in the increase of added S from 150 to 450 mg kg, respectively. Therefore, all RCS and
RCMg values of K uptake by faba bean plants because of S and Mg applications were positive.

e. Magnesium (Mg) content

With the same treatment of S and/or Mg, seeds were characterized by a high content of Mg compared
with that found in the straw. Magnesium concentration (%) in the seeds and straw of faba bean plants
ranged from 0.52 and 0.33 % to 1.50 and 0.82%, while its uptake ranged from 31.88 and 11.06 mg pot™
to 159.30 and 46.99 mg pot?, respectively.

With zero S applications increasing of added Mg from 20 to 60 mg kg resulted in an increase of Mg
concentration in the seeds and straw of faba bean plants under calcareous soil conditions from 0.60 and
0.35 % to 0.90 and 0.36 %, while its uptake was increased from 39.6 and 12.60 mg pot™ to 77.58 and
15.48 mg pot™?, respectively.

As well as without Mg fertilization increasing of added S from 150 to 450 mg kg™, resulted in an
increase of Mg concentrations in the seeds and straw of faba bean plants from 0.54 and 0.33 % to 0.62
and 0.42 % and its uptake was increased from 39.15 and 12.21 mg pot™ to 53.13 and 19.40 mg pot™,
respectively.

f. Sulphur (S)content

Under this study conditions, all experimental treatments of S and Mg resulted in a significant
increases of S content (% and mg pot?) in the seeds and straw of faba bean plants. Therefore, S
concentration in the seeds and straw was ranged from 0.81 and 0.50 % to 1.62 and 1.25 % with recorded
S uptake ranged from 49.65 and 16.75 mg pot™ to 172.04 and 71.63 mg pot™?, respectively.

Also, with the same treatment of S and Mg fertilization, seeds' S content (% and mg pot™) was higher
than that in the straw.

94



Impact of sulphur addition on magnesium availability in calcareous soils

Al G Y (b o speiial) s Jlo o Bila) s Al gl

ode (553 o panly ; ald) )
Gyl aslall 3 iealal dgalal) Ay )

@l ¥l sl Lol audl
Yove/o/y e ; dddl) ulaa 48 ga g S

1l s el A ¢ paal Y1 sla€ 3l (e sl Jliallae iaall o] Y] Al
Ll\_,;.ﬁ\ )S)A —:\_‘1:\,\“_5 b\:mﬂ_’ ‘_,,_m\ji\ &L};} RVE DY ‘;.a\‘)y‘ ;'-L)A.ls Jt\u\ Lg_j\___la.\k ‘_,74:5 dL:A /J\

B ABB
i il Aadla el 3l A aal GV agle and L) 2330 e lise il (5 52l daae daa] /2

o) padlal)

L&‘Jﬂ&ﬂ)ﬁ;&jé&w‘a‘).\;.ﬂ\a.ksm‘L)..}Aaj\_u}‘)u\&J\jéﬁ)&@hh)f@&u\)ﬂ\aJAA_u);i
8 _raanal) 450380 paalinll (e Lol sina s 4o jill AbaasSl al sa1) Gany (Ao A jill GunaS Sl puaie dila) il
).\aUxJ\u'a.\_.:Q.Ao\}.SM}(V\TE)'.};)Lﬁ..ﬂ,\l\d)ﬂ\Qgﬂhﬂ\:ﬂ%\ﬁ}uﬂlﬁjw\ewu\g@hu}
Al

Ay Sl e 799 Lo s sinall pean Caledl 48 55 e A all 02 b axdied) 58l jeaie e Jseasdl o
Ecd)j;ﬁewaug_uiME(Mg)ew\e\m\eﬁd}ﬁjaAz(o;\@u&)uyg@ﬁ
Mg %1 1,14

LS galdl Jdll il e YoV /Y Y il Jaad oL anal 4 a6l yal a3 Al Hall 028 Cilaal gaal
il oy Sl Capial o e L) ae oy SIAS e 5 40 58 i€ dlalae 1T Al ) Cllae S | jLsal)
aale e £0 Y v ALl A8l Y aee CulS Laiy o i anS/ G ySaale 200 Yo Yo v clVaag
o spontiial) il 3 ) gam (840 Ji anS/ o greniie
ool sl 5 i ) 5 o s il (g IS G (Uaal/pale) 5 () QR sl il sina a3 o ol sl J el
RUITRTN|PIFPINELE PN

Lilasll (ailadll) Ll Qi) Gans o) jaY Lalac) &5 panal JS (e 4 53 de 38T 25 Ll sbas a2y
(285 o spirall 5 o sanli sl 5 ) sdos sl 5 a5 51l palic o junall Wl gine CllXS
4 LAl A gale I gaal) ai Al gilisl) Gaudli ¢iay
dpilasl) 4y ) pailad -
PH Al dda gas A 0 |

Azl (e Al elliy 45 e cay Sl cldlaly | i ST ol 4 ) 4 5l i gan Ao o) lll @ gkl
aren U8 ¢ llal g A sl Aia gen Aa o Glisil ) 6 saeielall 5 puSU e JS aladind ol ale (S8 5 graic Ll
Fm&l.ma_alsf\_um pHJS RCMge‘j.\MA:\.\Mn (a\.J;.\.H:\u:;@U\} RCS < <l (a\.l;.u\u:;c_ﬂ_ﬁ\ Lfmun J:\zﬂ\(::\s
psmminall gl oy Sl Adas) 5 dadlae sl 4 1 8 A0 57,85 G & pall pH ) ad s ) 5 A5 jaall cOlaladl)
RCMg 5 RCS sy a susiiiall g <oy 811 (1 4 55 anS/aale T 5 €00 Laldadll 4, a8l 8V, A0 ) (5l
U g S B BPR 0 & A QP W

95



Yasmeen Ali Adawy Abdo

(EC) i aliiunal (s <)) duua st o

RCMQ s RCS ath gaen <ulS lal o pauielall 5 g €0 Ailin) dingii gyl 4 5l EC 3 il ialia) i

(558 o srairall g g SN e S adalan pordl 45 (8 F,TY (4 il 2 568 Jaaa 58 e Can ) 5
-z RCMQs RCS axs a smiiall 5 g 811 (50 IS (e aanS/aale To g 200 dlalaalldg il 8T, YA
il e YL RA L Y, ed
4 ganl) Balal) (5 gl 7

Balall (e Ao il (g sma B ) (Al AS il gl 83 ke ¢ g p grasainall g Sy KU e IS e Bl Al lalaY)
A 50 ClS o sanrirall g oy S e DS ALY i) paaill 4 Gl L 5 AS bl LY die acaliy g 4 guael)
o spariall i llas A8Lia] ie 4 jlie Cyy S Ailia) die ST 4 guanll 3alall (e 4 53 (5 sina b B2 3l CilS
(CaCO3) posudlisll ciligy S 2

o3 () sl SI s 53 58 (5 gima st ) (ool Laainn 51 13 3k o gt Ll 5 g 50 Adlia) Jama 33l )
g S Alia) A 30l ) e | il 310 355 Al kS il 5 Sl Slalaal (7) RC b <l 4 pua) 45 53
LaS a i Ll lilia) Ao f ¥ aray  allSI G 53 xS e 45l (5 sine Jlis ) oy 5uSl) ddlia) o saie Ll
RCMgs RCS af (3o sekas
B azall A3 ualinl) (pa Ay i) (5 gina -] |
(N) sopall G g il |

YUY 5 YT G s sl 13 7 ) 538 G Baada (20 40 sl o 5 5300l) (e (anS/pale) A i) (5 5ina
5 sina ) ) Cuy Sl Adla) axe e \S jidia o 13 jiie Ciliaall o spielall 5 oy S B3 3 s sinall 138 010 )5 aaS/aale
paSfoale To (Y e Gliadll o ppielall 3aL ) e aaS/aale YE, Y0 ) YY,0 (e junall Cpa s yinl) 45 el 40 )
S S 33 ) pe S aale YE,10 ) VY, 20 (e sl (g il (5 5ime 3 o spaie Ll Alalaall i 45 ) 6
paSfpale £00 V00 e iliadl)
(P) sl Jshugdll

o Sl A8zl (s anS/aale £,VT 5 VTY (o sl ) st sl (e A Sl (5 sime = 5) 5 A el g ke
aaS/aale VY0 (1) e (e Ciliaal)  spuie Lall 50l 31 A anS/aale ¥,4Y Y 60 e giall ) i gill (5 gina 3
D5 sl 335 (M p sraitle 48] g2y aaS/pale €00 (100 (e Cilmal) 5l 80y ) ol s B )
aaSfanle ¥,10 I YLYY (e il
(K) szl pgauigdd) 7

O (s sinall 128 = gl 5 Cum A g paal) Eebaally sall o gl sall e A il (5 sina S il Ca gyl can
DT S aall a2 sausli sall (e 4 53 (5 sina O & usnall RC oansill il 2 Cisia ol LS aaS/pale YY), ¥ 5 1V, Y
o sanait Lall i lalray 4yl iy Sl i alaay |53l
(S) Asiall cy sl 2

s o el o Sl (e A sl 4 (5 sime e Ciliad) o it Ll (midia il ollia o il < ekl
pre ae Al i) @yl o seie Ll Ol (e gl il 40 jlie oy Sl cdlalaal A STl 128 IS

96



Impact of sulphur addition on magnesium availability in calcareous soils

qw\eww\sagj@ﬁs/@i,m ‘;\'\,\'Y‘wJ\JCm\&g}g\wMﬂ\gﬁMLﬁA&g}g\g&u\
el o Sl e 4 1) (5 gima o) ) o spniele aaS/aale T Alalaal) Ay joadl Ay il G5 aaS/aale e Y (e
exS/aale £00 N V0w e Cilimall oy U 53 3 aa AV T YL T Y e
(MQ) seaall g uildl) a gauiSlall - &
day i ey pall ) A sl s oA @ sasie Ll (s sina e o sailall gy 5SU il ol 5 8 ollia
Lol & (5 sina gl 5 Aglladl ALa) i asa e aald L o sanie Ll 5 oy 5SIL Al 4 53 3 il e
M\eww\gMdM\QSJR;S/@YZ,%Y,ﬁ“ Qﬁbj)dd\&h@ﬂw@g,ﬁ\ﬂ\eww\m
o st L) 5y 5D (e Al A8l Y amey Aadlaall 4 il 5 Alalaall ye 4l 8 anS/aale Vo, VA 4,0
UL gad Ao a gruiSlall g cy sl AdLa) B - 1]
Ssidly QA
Con ol il lall s g l) O gemnall 5 53l 5 (A e o graieWall g oy SO LY (5 gine il cllia
TNY5TT0 e o sd sl Jmanall y )52l 5 Gl Aalis) cam ) 55 40 jall Cag pa caat A ) A0 5 oy,
bl aral/an V1,70 5 ) 4,1Y 50,V () o grie Ll g gy 5 SIG Alebae sl 4 5l 8 (aral/a) ja 9,84
'#ﬂ\&e*&u\j@)ﬁ\w"é&g#\~j2°~ G sl 4 il e de ) 3l

Gaob oo Alabeall bl b (o s sad) Jsanall 5 sall 5 Qi) il (e (Ganal/aa) dali) Jef e culs -
Alla) kel Y ama die 4ald o graielall g Sy Sl e @ iball dendl)

97



Yasmeen Ali Adawy Abdo

PRI

Ol (5 e e o ey (53 58 U p spmsieLall 5 g 50 it 805 (pa o shsadll el o ol 5 -
Veo,A e sl g bl (Gl Ada ) g s g ) Galaatial 33l ) a8 g Sl e jiaa gkl i Liay) -
sasal/aale To (Y (e aale BlaY Aoy Gawal/aale AN 0 5 YY), 08 ) Gawal/asle Yoo Vo
S A8 palinl) (e il (s gl o a graiblall g cu psl) 8L il |V
G gl s sina
MLAEA\J(Z) u.\;‘g‘):gﬂ\Lg}:\MEJLJJuJJé)m;ddﬂdsﬁdeww\jk_g)ﬂ‘wd.s&uba}ﬁdi
s Adlag) )5 53 paliaie RCMQs RCS a gaes il I (galdl) J il il (B ) 5 (A (Oanal/pale)
r‘a.AA“' cl\sl\‘;_ﬂ\uul_d\kf/\,‘vj“,"l\ w;;)ﬁgﬂ\wdd\;);ﬂ\d}juuuu:\)ﬂ\hu!emcA_
A_g.\)ﬂ\és:cewueé/eﬂa'h J\ﬁ@w\auuﬂ\‘;ﬂ,m}v,\oqu\)jﬁS/eMu
Ve0,A 510 0,Ye G gyl (e gl il LAl 15 g3l il o)) iy S ALl e g L
aaSaale Ve Y e Giliadll o sauieLall 30l 3 s (anal/aale AA YO 5 YYY 07 L) aual/asle
O ¢ g @
il A (7) Cuisnll (e sl Jsdll (385 53 (5 yina (B A sina 321 ) Lele Juaniial) giliill & el
popitlall 5 oy Sl
S sine el o sl i Laiw o gt Ll g g S dpadie sl UL S Gl (e 5 sima BT OIS
Aol IS o spasie Ll iy ) il
(P) s9husdl) s siaa &
() ssbmusil) 38 5
Lol il (e 70,0A5 VA s 7Y, 075 1,Y0 () sian sil) A gl 55 Jsdll (i85 )53 (0 JS (3 -
Gl (Sl i) are as dlayl RCMQ s RCS ol uaill 4 O cul€ @l i il e i panal/pale
O bl GaB g el 8 ) sdi sl Ol 58 80 ) (A aaS/pale T AN Y e e Sliaall a grielall Jana 334 )
e (Garal/aale AT S VYY) YT A5 0T,V e dualiaial Bal 35 Z)5 Y0 5 ), VY 76, AY 5 ,Y4
il
sl 58538305 ) VaaS/aake £ ) V0 e Ailiaall i i€ 805 (8 ) cpale ia Gl e Liad -
-k-k,-ti ',qo w)M\uaLaA.\A\Q‘J\-})Q.l\SJZ',AOJ \,i/\&!zi,/\"j \,Y" u.A&L\uL\.\S\ij}J}J__lu
sl e panal aala YYT,AL 5 ¥4,T0 46,Y0 ) " panal aale YA, YO

98



Impact of sulphur addition on magnesium availability in calcareous soils

(K) pozalisdl g 5iaa 2
VYA Gre o S 5 ) i A el S llaally (gl J gl sl RSl sall A asenligl) 58 5 il
VIVLEY g FAY,YY D FAOY Y 04,0 o adalatalan i syl gL S 7Y,00,5Y,98 1 7),V0,
D3NN8 50, 6A U Y, 005 Y,88 o (ally 5 sdll 8 saadi sl 308 55 01 ca il L) are aa -
V0 (e Ciliaall iy Sl ol 1 Aagi Gaveal/aale VIV, EV S FYY,YY U FAOY 5 04,0 (e daliaidl
il e paS/pala 0

o st )y iy i€ il Ao sabil) J il a9 m gl l) (aliaiedd RCMgs RCS s ases cJé llad -
Al culs

pomitlall g gina 0

(o 835 sall @l 45 Jlaa o e lall (e Alle 4 o Ll gialy )53l aali o it lall 5 oy Sl Alalae (u pe

il

dualiaial 7 5l x5 Lain %+, AY 51,00 (100, TT 5 ¢ ,0F e i) (585 )53 (8 (7) pspielall 38 Ji 5l 5 -
il e Ganal/aale 1,00 50V 00 YTV 50, EA e

D5 B asmaielall 3858005 () saf aaS/pale e WY e (e il o saie Lal) B3l 5 Sl Al ate g -
YT G dnaliaial By o O (8 %0705 %0 () 4,05 4T e g pall 45l gyl s il 8
il e (panal/aale Y0,8A 5 VY, 00 VYT

3858 L pliaaS/aale 00 00 e diliaall o Sl A 30l ) 1 o s Ll dpendill (50 IS 5 -
VIY, Y0 599,V (e dualiaial 5335 %6 5 0,0 (A%, N 5+, 8Y e il (5 553 8 st Ll
il e canal/pale YVE,T0 510,00 L

(S) cosl ssina g

g S (5 sina A gina B3 ) () a seeieLall 5 g U gy el o laall maan ool il Hall o3 Cag e Jla b -
CAY e Gl sl 8y S 5 i )5 AT g a i) J sl il (B s B (aral/pale s %)
il e VY S IVY e YT Ve 69,10 ey S alialial 25 555 9%),Y0 5 ),TY (100,00

G sine (e el (Uanal/aales %) cusl e sl (s sine OIS gpaie Ll gy S dyanl) Alalae ad ga Liasf -
.ol

99



Yasmeen Ali Adawy Abdo

100



