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- RESPONSE OF SUGAR BEET TO FOLIAR SPRAYING TIME
WITH MICRONUTRIENTS UNDER DIFFERENT LEVELS OF
NITROGEN AND PHOSPHORUS FERTILIZATION
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' - ~ ABSTRACT

The present study was conducted on a clay soil at Sakha Agricultural
Research Station. Agricultural Research Center in 1998/99 and 1999/2000
seasons to study the effect of foliar spraying time (60-75 days after sowing)
with micronutrients under different levels of nitrogen (80, 100, 120 and 140

kg Nffed.) and phosphorus (15 and 30 kg P20s/fed) on yield and quality of - -

“sugar beet cv. Samba. Solution of micronutrients mixture included iron
sulphate (1.0 g/L), copper sulphate (0.5 g/L.), zinc sulphate (1.0 g/L.), boric
acid (1.0 g/1..), manganese sulphate (1.0 g/L.)and ammonium molybdate
(1.0 g/L.). Increasing nitrogen level up to 100 kg N/fed. increased root
length, root diameter, top yield, root yield, and sugar yield and decreased
TSS and sugar percentage in both seasons. Increasing Phosphorus level
increased root length, root diameter, top yield, root yield in both seasons and
sugar yield in the 1% season only. Repetition of foliar spraying with
micronutrirents mixture significantly increased root length, root diameter,
top yield, root yield, TSS% and sugar yield in the two seasons. It could be
concluded that two foliar spray of miicronutrients mixture, 100 kg N/fed.
And 30 kg P;Osffed. Attained fo the optimum root and extractable sugar
yield per unit area at Kafr El-Sheikh Governorate.

| IN'_I‘RODUCTION |

Response of sugar beet of the various micronutriénts had been focused
by several studies. Nitrogen and phesphorus is among the most important
factors which limits sugar beet production in the newly reclaimed soils.

Several experiments have been carried out to determine the most
variable combinations of N and P. fertilizers to raise sugar beet productivity.
In this connection, Mahmoud ef al. (1990) reported that increasing N rates
up to 80 kg/fed. increased sucrose and purity % as well as top, root and
sugar yields. Sorour et al (1992) who found that increasing nitrogen rates
from 60 through 90 kg N/ffed. significantly increased sugar yield, while
TSS, sucrose and juice purity percentage were significantly reduced.
Moreover, Bedawi (1996) indicated that increasing N-level from 50 through
7- kg N/fed. sngmﬁcamly increased root diameter, root and sugar yields/fed.
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- Concering the effect of phosphorus fertilizer rates on beet yield and
quality. El-Kassed er al. (1993) reported that application of phosphorus
fertilization resulted in an increase in root yield. El-Hawary (1994) found
that sucrose percentage, root and sugar yields (ton/fed.) of sugar beet
increased significantly with increasing phosphorus and potassium
fertilization rates under different soil salinity levels.

Most of the Egyption soil suffered from micronutrients deficiency as
a result the intensive cropping, low organic matter content in soil and
alkaline conditions of soil which decreased the availability of many
matrients. Spraying sugar beet plants with solution of micronutrient mixture
markedly increased root, top and sugar yields (ITbrahim eral., 1988 and
Mohamed, 1993). Hassanin and Abu El-Dahab (1991) found that mixed
application of B+Mn produced the highest root and sugar yields. Many
investigators (Kurbel, 1976; Moustafa, 1989; Hassanin and Abu El-Dahab,
1991 and Narayan ef al. (1991) found that application of boron increased
root yield. Krunic ez al. (1980) showed that 6000, 8000, 1000 ppm of boron
as foliar application (2-3 sprays) increased root yield by 8%. Morsy and
Taha (1986) revealed that application of B or Mn increased DM in both tops
and roots of sugar beet plants. Genaidy (1988) cleased that boron
fertilization with 2 kg/fed. increased root yield, sugar % and purity % and
decreased top yield. He also found that zince fertilizer applied at the rate of
4 kg Znffed. slightly increased root and sugar yields. Meanwhde, Zn
application increased significantly sucrose content and purity in sugar bet
roots. Hassanin and Abu El-Dahab (1991) treated sugar beet plants by foliar
application of 0.04 or 0.05% B. 0.2 or 0.4% Mn. 0.03% B. + 0.2% Mn or
0.05% B. + 0.4% Mn. They found that application of B. or Mn. increased
sugar and root yields compared with the control treatment, Saif (1991)
obtained the highest root yield by increasing the rate of Zn up to 4 kg/fed. as
a soil application.

The present investigation was carried out to study the effect of foliar
application of some micronutrients and their apphcatlon dates on growth,
yreld and quahty of sugar beet in North Delta.

' MATERIALS AND METHODS

Two field experiments were conducted on a clay soil at Sakha
Agricultural Research Station, Agricultural Research Center, Egypt, during
1998/99 and 1999/2000 seasons. The preceding crop was maize in the two
SCASONS. . _
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Chemical analysis of soil samples taken to 30 cm depth in
experimental site before soil preparation are given in Table (1).

Table (1): Chemical analysis of experimental soils (0-30 cm depth) in both scasons.

Season | PH EC Organic | Fe [ Mo | Zn | B | Cu | Mn
1:2.5 | mmhos/cm | Matter % Meq/]

-] 1998/1999] 8.2 3.43 182 | 071 [ 021 (042|036 | 056192

1999/20001 8.0 3.28 1.89 081 025|036 (039} 061 | 203

The experimental soils was fertilized with 24 kg K,O/fed. in form of
potassium sulphate (48% K20) during land preparation.

A split split plot des1gn with four replications was  used. The main
plots were assigned to nitrogen levels, (80, 100, 120 and 140 Kg N per
feddan), The sub- plot to phosphors levels, (15 and 30 kg P,Os per feddan)
the sub-sub-plot to application time of the micronutrients mixture (60 and
75 after sowing).

Solution of micronutrients mixture included [iron sulphate (1.0 g/L.),
copper sulphate (0.5 g/L.), zinc sulphate (1.0 g/L.), boric acid (1.0 g/L.),
manganese sulphate (1.0 g/L.) and ammonium molybdate (1.0 g/1..);.

- Each sub-sub-plot mcludcd six ridges 50 cm apart and 7 'm. long.

Sowing took place on 15" November 1998 and 2™ November 1999. Seeds
of multigerm cultivar “samba” was sown in hills 20 cm apart at rate of 3-4
seeds per hill. Plants were thinned to one plant per hill after 35 days from
sowing. Nltrogen fertilizer in form of urea (46% N) with mentioned rates
were added in two equal doses. The first one was applied after thinning and
the other one 25 days later. The other cultural practices were done as
recommended. :

At maturity (195 days from sowing), four guarded ridges were
harvested to determine top and root yield. Sample of ten guarded plants
were taken at random to estimate root dimensions (length and diameter).
Each sample was separated into leaves and roots and dried to constant
weight at 90°C to calculate root/top ratio. Total soluble solids (TSS%) was
determined using hand refractometer. '

Sucrose percentage was determined by sucrometer according Le
- ‘Docte (1927). Juice purity percentage was calculated accordmg to the
method of Silin and Silina (1977).

Sugar yield per feddan was calculated according the following
equation ;  Sugar yield (ton/fed.) = Root yield (ton/fed.) x sucrose %
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The analysis of variance was carried out according to Gomez and
Gomez (1984). Treatment means were compared by Duncan’s Mult:ple
Rang test (Duncan 1955). All statistical analysis were performed using
analysis of variance techmque by means of “JRRSTAT” computer software

package was used.

RESULTS AND DISCUSSIONS
A. Growth characters :

A.l, Root diamensions ;

Data in Table (2) showed that nitrogen fertilizer levels had a
significant effect on root dimensions (length and diameter) at harvest in both
seasons. The highest values of root length and root diameter were recorded
at the level of 100 kg N/fed. This result is in agreement with Sorour ef al.
{1992), Sharif and Eghbal (1994) and Nemeat Alla (1997). Also, root
dimensions were significantly affected by phosphorus levels in both
seasons. Application of 30 kg P,Os/fed. gave the highest root dimensions.

Table (2): Root length and root diameter as affected by the nitrogen, phosphorus fertilizer
and application time of micronuttients in 1998/99 and 1999/2000 seasons.

: 1998799 season I 1999/3000 season
Factors Root length  Root diameter | Root length  Root diameter
€In cm Ccm cm
N. levels (N} : _
80 kg N/fed. 25.54b 9.17c 25.83d 8.96d
100 kg Nifed. 3017a - 1133 30.67a 11.67a
120 kg N/fed. 30.212 10.884 28.83b .10.83b
140 kg Nffed. 30.26a 10.13b 27.67c 9.75¢
¥, test . _ * * * *
Phosphorus rate (P):
15 kg P,Os/fed. 27.44b 9.94b 27.67b . 9.85b
30 kg PoOs/fed. 2840a . 10.81a 28 83a 10.75a
¥, test * : * * Lk
No. of spraying (8) : -
One 27.67b 10.10b 27.75b 9.88b
Two 28.40a 10.65a 28.75a 10.73a
F, test * * o *
Interaction : : :
NxP ' NS * NS NS
Nx§ NS NS NS NS
Px§ NS NS NS NS
NxPxS NS NS NS NS

* ** apd NS indicate P< 0.05 and not significant. respectively. Means of cach factor
dLSIjDH wed by the same leller are notl  significandly diffcrent a1 5% level using Duncan s
multiple ramge test,

‘
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Root dimensions (length and diameter) was increased by repeating
foliar spraying with micronutriente mixture. This observations is in the line
with that reported by Ibrahim ez al. (1988), Saif (1991), Mohamed (1993)
and Nemeat Alla (1997), who mentioned that microelements enhance root
. diamensions. :

There was no 31gn1ﬁcant interaction effect between the three factors |
on root diamentions in both seasons.

B. Root and top vield :
B.1. Root yields :

Data in Table (3) show the effect of nitrogen, phosphorus fertilization
and spraying number of microelements mixture on root yield (ton/fed.).
Root yield/fed. was significantly affected by nitrogen, phosphorus level and
foliar application time of microelements mixture in both seasons. _

Increasing nitrogen level from 80 to 100 kg N/fed. significantly
increased root yield of sugar beet from 24.97 to 30.17 tons/fed. in the first
season and from 25.93 to 31.74 ton/fed. in the second season. Similar results
were obtained by Sharif and Eghbal (1994) and Nemeat Alla (1997).

Conceming phosphorus effect, the highest root yield/fed. was obtained
with the rate of 30 kg P,Os/fed. in both seasons. Similar results were
reported by Askar et al. (1986). )

Beet plants with were sprayed by mixture of microelements twice
produced the highest root yield per feddan in both seasons. Similar results
were obtained by Saif (1991) who found that the highest root yield was
recorded by increasing the rate of Znup to 4 kg/fed. as a soil application.
Also, Nemeat Alla (1997) cleared that the highest root yield was obtained
by increasing increase in number foliar application from one to three times.

The interaction between nitrogen rate, phosphorus rate and application
number of microelements mixture was not significant with regard to root
yield in the two seasons.

- B.2. Top yield (ton/fed.) :

Data in Table (3) show that, top yield of sugar beet plants significantly
increased with increasing nitrogen level. The highest top yield was obtained
from applying 100 kg N/fed. in the two seasons. Similar results were
obtained by sorour ¢/ al. (]992) Sharif and Eghbal (1994) and Nemeai Alla
(1997). |
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Table (3):' Top yield. root yicld and root top ratio as affected by the nitrogen, phosphorus
fertilizer and application timc of micronutrients in 1998/99 and 1999/2000

5eaSONS, : .
1998799 season —_ 199972000 season
" Factors Top yicld Root yield Root top | Top yield Root yield Root top
tonffed. tonfed. ratio% } tonffed. tonfed. rmatio%
N. levels (N) ¢ : -
80 kg N/fed. 7.10b  24.97d 3.71c 7.00b  2593d 4.64d

100 kg N/fed. 8682 30.17a 453a 864a  31.74a 5.14c
120 kg Nifed. 870a 2898  435b 8702 30.0b 5.40b
. 140 kg Nffed. 849a 28.53¢ 4.27b 8.15ab 28.20c 5.55a
¥F. test Tk * o % B "

Phosphorus rate (P): :
15kgP,Osffed. | 7916 27776 - 4.02b 798  2841b 497
30kgP.Osffed. | 8582 28552z  4.4la 8.26a 29.53a 5.39a

* &k

F test * E Wk *
No. of spraying (5) : — I
One 8.09b 27.94b 4.13b 8.07 28.7% 5.05b
Two 8.39a 28.38; 4.03a. 8.17 29.14a 5.31a
F_ test - * * L 1] NS ¥ ek
Interaction 3 S .
NxP * NS * * NS *k
NxS NS NS - NS * NS ¥
PxS NS NS NS NS NS **
NxPxS$§ * NS " NS * NS ¥

* +* and NS indicaté P< 005 and not significant, respectively. Means of each factor
dwgnated by the same letter are not s:gmﬁcamly differént at 5% level” usmg Duncan’s
maudtiple range test.

Once more phosphorus fertilizer had a significant effect on top yield

‘in the two seasons. The highest top yield was obtained by applying 30 kg

P20s/fed. in both seasons. Similar results were reported by E]—Esaawy
(1996). : '

Repetmon of foliar apphcatmn of microelements mixture increased
top yield in the first seasons, only. Similar resuits ware obtained by Ibrahim
et al. (1988), Moustafa (1989), Mohamed (1993) and Nemeat Alla (1997).

There was no significant interaction between nitrogen level,
phosphorus level and number of foliar applications of microelements with
respect to top yield in both seasons. :

B.3. Root/top ratlo :

Data gwen in Table (3) reveal the effect of mtrogen level, phosphorus
fevel and application number of micronutrients on root/top ratio {calculated
on basic dry weight).
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‘Adding 100 kg N/feddan produced the highest root/top ratio in the
first season, while adding 140 kg N/fed. produced the highest value in the
second season. In the connections Mahmoud ef al. (1990) and Sorour ef al.
(1992) found that root/top ratio was decreased by increasing nitrogen rate.

Moreover results presented in Table (3) showed that phosphorus
fertilizer had a significant effect on rootftop ratio in the two seasons.
Appllcatlon of 30 kg P20s/fed. produced the highest values of root/top ratio
in both seasons.

Applioation time of micronutrients resulted highly significant
differences in root/top ratio in favour of beet plants sprayed twice compared
with those sprayed once.

All interaction had significant eﬂ'ect on root/top ratio in the 2™ season.

C. Quality parameters :
C.1. Total soluble solids percentage (TSS%):

Data in Table (4) show that TSS% was significantly affected by
nitrogen, phosphorus fertilization .and application time of micronutrients
mixture. TSS% was gradually decreased by increasing nitrogen level in both
seasons. Excessive mnitrogen reduced TSS% by partitioning of more

~ photosynthate to tops than to the roots of sugar beet plants. Table et al.
(1986) and Sorour et al. (1 992) came to similar resuits and the same
conclusion.

Addmg 30 kg P205/fed. significantly decreased TSS% compared to
adding 15 kg P205/fed. in the two seasons. Slmﬁar results were reported by
El-Esaawy (1996).

Repeatmg foliar spray with micronutrients m:xture decreased TSS%
in root juice in both seasons.

The interaction between nitrogen and phosphorus had a significant
effect on TSS8% in the first season, only. None of the other interactions had
significant effect on this trait in both seasons. '

C.2. Sucrose percentage :

The data in Table (4) show that sucrose percentage was significantly
affected by nitrogen levels. The highest sucrose percentage was obtained
from application of 80 kg N/fed. in both seasons. Similar results were
obtained by sorour ef /. (1992) and Nemeat Alla (1997).
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Tablc (4): Total soluble solids, sugar percentage. Juice purity and sugar yield as affected by
the nitrogen, phosphiorus fertilizer and applicalion time of micronutrients in
1988/99 and 1999/2G00 seasons.

Sugar Juice purity | Sugar yicld
Factors T.S.S. percentage .}: ey
1998/99 season
N Levels (N) :
80 kg Nffed. 18.80a 14.71a 78.25 3.67d
100 kg Nffed. 18.29b 14.18b - 7753 4.28a
120 kg N/fed. 18.21b 13.84b 76.00 4.01b
140 kg N/fed. 18.13b 13.75¢ 75.84 3.72¢
| F.test * * NS *
Phosphorus rate (p) :
15 kg P,Os/fed. 18.60a 1421 76.40 3.94b
30 kg P205/fed 18.11b 14.21 78.46 4.06a
~ F. test * NS NS *
No. of spraying of nature (S) _
One 18.50a 1424 76.97 3.97
Two . 18.21b 14.19 71,92 4.02a
F. test * - NS NS *
Interaction : :
NxP . * NS NS NS
NxS8 NS NS NS NS
PxS : NS NS NS NS.
NxPx8§ NS NS Ns NS
' - : 1999/2000 season
N Levels(N): .
80 kg N/fed. 18.63a 14.91a 80.03 187
100 kg N/fed. 18.33b 14.81a 80.79 4.70a
120 kg N/fed. 18.04¢c 14.33b 79.43 4.30b
140 kg N/fed. 17.88d 13.95¢ 78.02 3.93c
L F. test . * NS *
Phosphorus rate (p) : ' : _
15 kg P,Os/fed. 18.50a 14.36 7762 4.08
30 kg P,Os/fed. 17.94b 17.19 79.10 4,19
F. test * NS NS NS
No. of spraying of nature (S)
One - 18.44a 14.40 78.09 4.15
Two 18.00b 14.50 80.56 422
F. test * NS NS NS
Interaction : ' _
NxP NS NS NS NS
NxS§ ' NS NS NS NS
PxS§ NS NS NS NS
NxPx§ NS NS = Ns NS

+ #+ and NS indicatc P< 0.05 and not significant, respectively. Means of cach factor
dmgnatcd by the samc letier are not significantly d:ffcrem al 5% level using Duncan’s
muliple rangc (esi.

i
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However, phosphorus and foliar application time of micronutrients
mixture had no significant effect on sucrose percentage in the two growing
seasons. These results are in accordance with those found by Nemeat Alla
(1997).

None of the interaction was significant in this respect in the two
seasons. -

C.3. Juice purity percentage :

There was no evidence for significant difference in juice purity
percentage due to nitrogen level, phosphorus, microelement application time
and their interaction in both seasons (Table 4). In this connection, Nemeat
Alla (1997) who found that increasing nitrogen rate and application number
of micronutrients decreased juice purity percentage. '

D. Sugar yield :

In both seasons, sugar yield per feddan was significantly affected by
nitrogen rate. The highest sugar yield resulted from 100 kg N/fed. in both
seasons (Table 4). It is worth mentioning that depressive effect of nitrogen
on sugar % and juice purity % was compensated by higher root yield and
finally increased sugar yield/fed. Similar results were obtained by Nemeat
Alla (1997). Sugar yield was significantly affected by phosphorus level in
the first season only. Sugar yield increased by increasing phosphorus
fertilizer. Similar results were, obtained by Sorour e al. (1992), El-Essawy
(1996) and Sayed ef al. (1998).

Sugar yleld was significantly mﬂuenced by foliar applicatlon of
microelements in the first season only. Beet plants which were sprayed
twice by micronutrients mixture exceeded those sprayed once in sugar yield
in the two seasons.

All interaction had no significant effect on this trait in both seasons.

REFERENCES

Asker, F.A ; M.G. Nasseem and H.A. Zeid (1986). Effect of superphosphate
fertilizer on sugar beet production and hydroulic conductivity of
soil. J. Agric. Res. Tanta Univ,, 12 (4): 1218. -1227,

Badawi, M.A. (1996). Effect of soil and foliar fertilization with urea on
yield, yield components and quality of sugar beet (Beta vulgaris,
L.). ). Agric. Sci. Mansoura Univ,, 21 (9): 3093-3093.

Duncan, B.D. (1955). Multiple range and mulllpIeF test. Blometrlcs 1 1-
42,



679 — Nemeat Alla and El-Geddawy

El-Essawy, 11 (1996). Effect of nitrogen, phosphorus and potassium

fertilizers on yield and quahty of sugar beet. Tanta. J. Agric. Res.
| 22 (2): 270-279.

El-Hawary, M.A. (1994). Effect of phosphorus and potassium fertilization
on salt tolerance of sugar beet plants. Proc. 6® Conf. Agron., Al-
Azhar Univ., Cairo, Egypt, Sept. Vol. 11: 881-895.

El-Kassed, F.A.; A A. El-Glarabawy and S.Y. Besheit (1993). Yield of
sugar beet and quality as affected by nitrogen and phosphorus rates
in calcareous soils. J. Agric. Sci., Mansoura Univ., 18 (2): 581-587.

Genaidy, A.S. (1988). Role of potassium, boron and zinc fertilization on
yield and quality of sugar beet gmwmg on North Delta Soil Alex.
Sci. Exch, 9.

Gomez, K.A. and A.A. Gomez (1984). Statistical procedures for agricultural
research. An International Rice Research Institute Book John
Willey and Sons. Inc., New Yourk.

Hassanin, M.A. and A. Abu El-Dahab (1991). Effect of foliar fertilization
with some micronutrients on the yield and quality of sugar beet
(Beta vulgaris L.). Bulletin of facuity of Agriculture, University of
Cairo. 42:3, 663-672.

Ibrahim, MH., S. Gh R. Sorour and AM. Omar (1988). Varietal response
of sugar beet to foliar apphication of some micronutrients. Proc. 3™
Egyption Conf. Agron Kafr El-Sheikh, 5-7 Sept. 1988 Vol. 11:
324-334.

Krunic, D., M. Pantovic and Z. Papovic (1980). The effect of trace elements
on the yield and quality of sugar beet on chermozen, brown forst,
black swamp and alluvium soils. Agrochemical (9-10) 345-383.
(C.F. Field Crop Abests. 34 (7). 5747).

Kurbel, V.0. (1976). Application of production function in an economic
analysis of application of boron fertilizer, 43 (10): 952.

Le Docte, A. (1927). Commercial determination of sugar in the beet root
using the sachr-Le Docte Process, Int. Sug. J. 29: 488-492.

Mahmoud, E.A, N.A. Khalil and S.Y. Besheat (1990). Effect of nitrogen
fertnhzatton and plant density on sugar beet, 2. Root weight root,
top and sugar yields and sugar quality. Proc. 4™ Conf. Agron.,

- Cairo Vol. 11: 433-446.

Mohamed, K.E. (1993). Physiological studies on sugar beet (Beta vilgaris
L.) M. Sc. Thesis, Fac. of Agric. Al-Azhar Univ. Egypt.

Morsy, M.A. and EM. Taha (1986). Effect of béron, manganese and their
combination on sugar beet under El-Minia conditions 2.
Concentration and uptake of N, P, K, B and Mn. Annuals of
Agriculture Science, Ain Shams University 31 (2) 1241-1259.



J. Agric. Res. Tonta Univ,, 27(4) 2001 ' _' o : 080

Moustafa, R.Z. Einab (1989). Effect of some micronutrients on some
biochemical constituents in sugar beet plant. M.Sc. Thesis Soil Sci.
Dept. Fac. Agric. Ain Shams Univ. 1989,

Narayan D., A.S. Chandel and G.R. Singh (1991). Effect of boron
fert:l;zatlon on yield and quality of sugar beet. (Beta Vuligaris L))
Indian Journal of plant Physiol 32 (2): 164-168.

Nemeat Alla, EAE. (1997). Agronomic studies on sugar beet (Befta
vulgaris L.). Ph.D. Thesis, Fac. Agric., Tanta University.

Saif, LM. (1991). Yield and quality of sugar beet affected by nitrogen
sources and rate of some microelements in Kafr El-Sheikh. Ph. D,
Thesis, Fac. of Agric. Ain Shams Univ. Egypt.

Sayed, KM.; MS. El-Yamani and Meami, SM. Abu-Amou (1998) :

' Inﬂuence of irrigation intervals, N. and K. fertilization levels on
yield and quality of sugar beet. MansouraJ Agric. Res. 23.(9):
4131-4143. .

Sharif, AE. and K. Eghbal (1994). Yield analy51s of seven sugar beet
varieties under different levels of nitrogen in a dry region of Egypt.

 Agribiological Research 47 (3-4): 231-241.

Silin, P.M. and N.P. Silina (1977). Chemistry control.in sugar technology.
Food Tech. Pub, USSRP. 167.

Sorour, SR.; S.H. Abou-Kadrah; M.Zahran and E.A. Nemeat Alla (1992).
Eﬁ‘ect of different potassium and nitrogen rates on growth and
yield of some sugar beet cultivars. Proc. 5" Conf. Agron., Zagazig,
13-15 Sept., Vol. (2): 1027-1043. :

Tabl, M.M.; F.A. Sorour and M.A. Zahran (1986) Effect of nitrogen,
Phosphorus and potassium fertilizers on yield and quality of sugar
beet (Beta vulgaris L.). Agric. Res. Tanta Univ., 12 (1): 78-95.



681 — Nemeat Alla and E-Geddawy

s Sasll paalindly B0l (N S pa a3 Sl jady Aglasiud
5.0 3w ghl g i 9 ) el o Ablida Qb e il
s hia audl ) call Crand L) daal L
Epl — Ae 5N Sgadl 35 e — A S Jualaal &igay g2

A tablas) Loy A3 Gy Thaad Al o 3l il (25

Sl A ae HEL S s elldy Yol /9999 5 90/199A e ge Dia (ol iS
el gy S ek Jyeas o (s pnall palially Gl i s gilly n s iy
.(Samba) il

+ Rud i il db

ul.\luc.a_,_)ifﬁ(\io AYe 2V en A )UJJI%i'l lg_,}.\]!wu‘f.:hd\.u_}i
Ol siugd a2 (Yo V0) 4 %Yo Sl b5 gl (e Y 20a

Lot )3l o pas V0 2y A0l )50 (e ps O ang g shuall pualially (51 (obege
sy — pbaidll Q58 — jaanall Qi S — i1 iy pS) gl I3

Hﬁﬂw’&%@;)(rﬁry*dwr—ébﬂ! maa — jgiaid)

(S ae 10 Jamay peladll s y€ taele flfaad

th lgle Juansdl E"Lu'“ '..AI

meﬂyub,}ulale}u&S\it—A- wﬂha‘}’luYJuuLci
gl Agaiy 5 yall Y320 puaiy gdadly S sal Jgemneg o phaly siall Juks
.Wﬂlxu&)&u‘l d_,m:LnJ _,S...!l i..‘.d_,i._g’,lilliﬂa!ﬁ!i._;l.‘]!

Doy taay B 1A Sy ol gt sd pnS Tem18 e ALY CVane plasiud g3l
_}S_Qlid_,..jnu]_iaa“i:\gyutiJ_}ith“JlluJ" \uad)naah)mu;ﬂ
@!4——-\]&&&\ J}}-l‘uuu_,uu}n).h“hw)_)‘,.\ﬂ!_,un)d| d_,.x.ﬂa.._,a)k!_,
.lnl!d_,y! rL-l!us_)S...dl d_,m;n.’wm_,d“xu.!@bi}

.:\LA_..JI_, OLLJ/‘._;S\ ’e Lhu..\u.g.-;_,_}gm Ml d.ihaj Ui u_“ s.hg!l GJLH Pth-d
o} (4 e (gle 5 phaal jucliall dagliay o My laifpast e Janas o ) ghunsill
‘..._LI\AA‘_IJ_)_._L @Ml&diahl¢le|wfyvomHey1.m
Feadll i





