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ABSTRACT

Fodder beet is an ideal fodder crop for dairy cattle. As border and end-
border effect (alley width and end plants of the rows) is one of component of the
experimental error of fodder beet trials. Removing the rows, which are adjacent to the
alley and end plants of the rows, can eliminate this effect. The purpose of this study
was to develop accurate factors to adjust rows yields to decrease sampling errors of
fodder beet trials to control border and end-border effects in test plots. Two field
experiments were conducted at Sids Agricultural Research Station Beni Suef
Governorate, during the two growing seasons of 1999/2000 and 2000/2001 seasons.
Four alley width were 0.7, 1.40, 2.10 and 2.80 m used as a treatments to clear the
border effect and it arranged randomly in the middle of each plots in randomized
complete block design with four replications. To study the border effect (alley width)
on the yield of six rows from each side of each alley was calculated separately. The
statistical analysis included all 12, 10, 8, 6, 4 and 2 rows after discarding 2, 4, 6, 8
and 10 rows adjacent the each side of the alleys, respectively. For study the end-
border effect (end plants in rows) the root weight of each single plant in each row (12
plant/row) was calculated for all experimental plots. The statistical analysis included
all 12, 10, 8, 6, 4 and 2 plants in each row after discarding 2, 4, 6, 8 and 10 plant from
each end of the all rows in the plot, respectively.

The results for this study could be summarized as follows:

I-Effect of border distances (alley width) in fodder beet experiments:

The effect of removing the first and the second row from each side of each
border distances in average of fresh fodder beet yield/plant, sampling error,
experimental error and coefficient of variability for the efficient of the experiment and
the accuracy of the anaiysis could be summarized as follows:

1- The average of fresh fodder beet yield/plant was reduced from 2.705, 3.337,
3.651 and 3.841 to 2.171, 2.268, 2.278 and 2.313 in the first season and it
reduced from 2.649, 3.087, 3.433 and 3.768 to 2.209, 2.296, 2.278 and 2.250 in
the second season.

2-The sampling error was reduced from 5.641 to 0.227 in the first season and from
6.178 to 0.278 in the second season.
3-The experimental error was reduced from 5.884 to 0.235 in the first season and it
reduced from 4.709 to 0.169 in the second season.
4-The coefficient of variability was reduced from 20.31 to 7.46% in the first season
and it reduced from 22.18 to 8.26% in the second season.
This result indicated that border effects extended to the first and the
second row for all plots. Results also indicated that the efficient of the experiment and
the accuracy of the analysis was increased and removing the first and the second row
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adjacent to the alleys would be sufficient to eliminate the most border effect in fodder
beet trials.

Il- Effect of end-border (end plants of rows) in fodder beet experiments:

The effect of removing the first and the second plant from each end of each row
in average of fresh fodder beet yield kg/plant, sampling error, experimental error
and coefficient of variability for the efficient of the experiment and the accuracy of
the analysis could be summarized as follows:
1-The average of fresh fodder beet yield/plant was reduced from 3.816, 3.530, 3.537

and 3.745 to 2.843, 2.837, 2.885 and 3.086 in the first season and it reduced from

4.231, 4242, 4.364 and 4.300 to 2.902, 3.145, 2.930 and 3.100 in the second

season.

2-The sampling error was reduced from 0.290 to 0.125 in the first season and from

0.632 to 0.114 in the second season.
3-The experimental error was reduced from 0.805 to 0.582 in the first season and it

reduced from 0.742 to 0.267 in the second season.
4-The coefficient of variability was reduced from 15.18 to 12.75% in the first season

and it reduced from 18.55 to 11.02% in the second season.

This result clear that the end-border effects extended to the first and the
second plant for all rows and the removal of these plants increase the efficient of the
experiment and accuracy of the analysis and would be sufficient to eliminate the most
end-border effect in fodder beet trials.

INTRODUCTION

Fodder beet is an ideal fodder crop for dairy cattle. The high yield and
easy mechanization of operation from cultivation for this crop permit that to
compete other fodder crops. Plants that grow along the ends of plots often
are nor vigorous than those in the interior of plots. In most field trials it is
necessary to restrict the spread of the treatment effect as much as possible to
the next plot. As border effect is one of component of the experimental error.
It is important to evaluate the extension of alley width effect on the adjoining
rows. This source of variability in yield may be controlled by the use of
adequate guard areas at the ends of the plot insure that the harvested area
represents the treatment. Both border and end-border effects have been
studies in a number of different crops. Arny and Hays (1918) reported that all
small grain varieties did not responder that same to the bordering alley. Also
Arny (1922), Huibert et al. (1931) and McCelland (1931) obtained significant
border effects that attended to at least 12 inches within small grain plots.
Hartwig et al. (1951) and Green (1956), found significant border effects in
soybeans and cotton. Brown and Weibel (1957) reported that the increased
yield in the border rows of wheat and oats was due to excessive tillering.
Draper (1959)concluded that 12 inches should be removed from each end
test plots in safflower. Drapala and Johnson(1961) found significant border
effects in millet and sudangrass. Klages (1993) presented that border effects
in small grains were intensified under drought conditions. Bhalli et al.(1964)
believed that the removal one foot from each plot end would be sufficient to
eliminate most end-border effects in barley yield trials. Wilcox (1970) reported
that border effect could be adequately controlled by trimming 0.6 m from each
end of plots in soybeans yield trials. Gomez and DeDatta(1971) mentioned
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that excluding two rows on each side of the plot was sufficient to eliminate the
effect of border in rice varieties tests. EL-Rayes (1984) found that the
coefficient of variation reduced from 22 to 14% for main plots and from 11 to
7% for sub plots when the first row adjacent to the alley was discarding from
the analysis. Todd (1988) showed that yield in unordered plots was inflated 5
to 21% over bordered plots in cucumber yield trials. Romani et al (1993)
suggested that in wheat and barley variety trials the 30-40 cm at both ends of
each plot should be removed mechanically to control the effect of border. El-
Taweel (1994) concluded that in maize trials the first or the first and second
plants in each end of rows should be effects guarded plants. Results also
showed that including the yield of the first and second row adjacent to the
alley increased the variation among the data and consequently decreased the
accuracy of the experiment. Removing the two rows that are adjacent to the
alley can eliminate this effect. Binder-DL and Sander-DH (1998) found that
the ammonium nitrate was broadcast to the center two rows of a four-row
plot, all four rows of a four-row plot, and all six rows of a six-row plot. It is
concluded that there is little reason for plots larger than four rows.

The purpose of this study was to develop accurate factors to adjust
rows yields to decrease sampling errors of fodder beet trials to control border
and end-border effects in test plots.

MATERIALS AND METHODS

Two field experiments were conducted at Sids Agricultural Research
Station Beni Suef Governorate, during the two growing seasons of 1999/2000
and 2000/2001. This study was aimed to detect 1) effects of border (alley
width) and end-border (end plants of row) in fodder beat yield trails to adjust
the row yields. 2) Decrease the sampling errors by controlling on border and
end-border effect in test plots. Four alley width were 0.7, 1.40, 2.10 and
2.80to clear the border effect and it arranged randomly in the middle of each
plots in randomized complete block design with four replications. The
experimental plot ' was 24.8 m? and consisted of 12 rows with 3 m length and
0.7 m width per row. The plants were sown, in hills with 25 cm apart. The hills
were thinned to a single plant 30 days after planting with 12 plant/row and
variety Brigadier was used. Cultural practices for growing fodder beet were
carried out as recommended.

Statistical analysis:

To study the border effect (alley width) the yield of fresh fodder beet

yield of six rows from each side of each alley was calculated separately. The
statistical analysis included all 12, 10, 8, 6, 4 and 2 rows after discarding 2, 4,
6, 8 and 10 rows adjacent the each side of the alleys respectively.
For study the end-border effect (end plants in rows) the root weight of fresh
fodder beet for each single plant in each row (12 plant per row) was
calculated. The statistical analysis included all 12, 10, 8, 6, 4 and 2 plants in
each row after discarding 2, 4, 6, 8 and 10 plant from each end of the all rows
in the plot, respectively.
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The analysis of variance was carried out with sub sampling method as
shown in Table 1. The mean square error, sampling error, coefficient of
variation were used to estimate the effect of border and end-border.

Table 1: Sub sample analysis for randomized complete block design.

Source of variation Degree of freedom
Replication 3
Treatments 3
Experimental error 9
Sampling error 176

The data obtained in each season were statistically analyzed followed the
produced outlined by Steel and Torrie (1980).

RESULTS AND DISCUSSION

The results and discussion for the effect of border distances (alley width)
and end-border plants (end row plants) in fodder beat yield trials were carried
out under two main parts as follows:

I- Effect of border distances (alley width) in fodder beet yield trials:
The effect of border distances (alley width) in fodder beat yield trials could be
discussed as follows:

a- The average of fresh fodder beet yield kg/plant as affected by border
distances.

Table 2 present the average of fresh fodder beet yield kg/plant from
12, 10, 8, 6, 4 and 2 rows which were analyzed as affected by 06, 1.2 18
and 2.4-m of border distances. These averages were 3.842, 2.939, 2.313,
2443, 2.352 and 2.240 Kg in the first season and it were 3.768, 2.983, 2.250,
1.998 1.865 and 1.835 kg in the second season from 12, 10, 8,6, 4 and 2
row in each plot, respectively. Results in the first season revealed that this
average was reduced from 2.705, 3.337, 3.651 and 3.841t02.171, 2.268,
2278 and 2.313 by removing the first and the second row from each side of
each border distance for the cases of 12:and 8 row/plot, respectively. In the
second season this average was reduced from 2.649, 3.087, 3.433 and 3.768
to 2.209, 2.296, 2.278 and 2.250 by removing the first and the second row
from each side of each border distance for the cases of 12 and 8 row/plot,
respectively. This result indicated that border effects extended to the first and
the second row for all plots and the removal of these rows reduced the
average of fresh fodder beet yield kg/plant an appreciable extent and it
adjusted the average yield for all cases that were analyzed.

b- The sampling error as affected by border distances.

The estimates of sampling error for 12, 10, 8,6, 4 and 2 row/plot
clears in Table 3 and Fig 1. These estimates were 6.641, 2.428, 0.227, 0.105,
056 and 0.028 in the first season and it were 6.178, 1.522, 0.278,
0.077.0.027 and 0.019 in the second season for 12, 10, 8, 6, 4 and 2 row/plot,
respectively. These values were reduced from 5.641 to 0.227 in the first
season and from 6.178 to 0.278 in the second season with removing the first
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and the second row from each side of each alley for the cases of 12 and 8

row/plot, respectively. This result indicated that the border effects reached to

the first and the second row for all plots and the removal of these rows

decreasing the sampling error and increasing the accuracy of the analysis.

Table 2: The average of fresh yield/plant kg for 12, 10, 8,6, 4 and 2
row/plot that were analyzed as affected by different border
distances in 1999/2000 and 2000/2001 seasons.

Border 1999/2000
Distances 12 rows | 10 rows 8 rows 6 rows 4 rows 2 rows

0.60 meter 2.705 2.499 2172 2.389 2.385 2.21

1.20 meter 3.337 2.712 2.268 2.379 2.370 2.186

1.80 meter 3.651 2.861 2.278 2.380 2.342 2.144

2.40 meter 3.842 2.939 2.313 2.443 2.352 2.220

L.S.D 0.323 0.085 NS NS NS NS
Border 2000/2001
Distances 12 rows 10 rows 8 rows 6 rows 4 rows 2 rows
0.60 meter 2.649 2.539 2.209 1.951 1.943 1.81
1.20 meter 3.087 2.714 2.296 1.953 1.941 1.88

1.80 meter 3.433 2.813 2.278 1.940 1.925 1.849

2.40 meter 3.768 2.983 2.250 1.998 1.865 1.835

LS.D 0.295 0.935 NS NS NS NS

c- The experimental error as affected by border distances.

Table 3 and Fig 1 also show that the experimental error values were
5.884, 0.284, 235, 0.124, 0.075 and 0.048 in the first season and it were
4.907, 0.342, 0.169, 0.085, 0.047 and 0.034 in the second season for 12, 10,
8, 6, 4 and 2 row/plot respectively. In the first season these values were
reduced from 5.884 to 0.235 and in the second season it reduced from 4.709
to 0.169 with removing the first and the second row from each side of each
alley for the cases of 12 and 8 row/plot, respectively. This result indicated that
the border effects extended to the first and the second row for all plots and
the removal of these rows reducing the experimental error and extended to
increase the efficient of the analysis and the accuracy of the trials.

Table 3: Experimental error, sampling error and coefficient of variation
for 12, 10, 8, 6, 4 and 2 rows/plot that were analyzed as
affected by different border distances in 1999/2000 and
2000/2001 seasons.

Source of 1999/2000
Variation Number of rows (basic unit) per plot
12rows | 10rows | 8rows | 6rows | 4 rows 2 rows
Experimental error 5.884 0.284 0.235 | 0.124 | 0.075 | 0.048
Sampling error 6.641 2.428 0.227 0.105 0.056 | 0.028
Coefficient of variation 20.31%] 17.91% [ 746% | 551 % | 4.95 % 418 %
Source of 2000/2001
Variation Number of rows (basic unit) per plot
12rows | 10rows | 8rows | 6rows | 4 rows | 2 rows
Experimental error 4.907 0.342 0.169 | 0.085 | 0.047 | 0.034
Sampling error 6.178 1.522 0.278 0.077 | 0.027 | 0.019
Coefficient of variation 22.18%| 14.13% | 8.26% | 5.76 % | 4.06 % | 3.72 %
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The comparison between sampling and experimental errors clears that the
values of experimental error for 12 and 10 row/plot were less than the values
of sampling error which indicated that the experimental error is not valid error
for estimating the significant of treatments. On the other hand, the cases of 8,
6, 4 and 2 row/plot clear that the sampling error values were less than the
experiential error, which indicated that the experimental error is the valid
error. By this meaning we could be concluded that excluding first and second
row adjacent to the alleys extended to exclude the effect of the border.

d- The coefficient of variation as affected by border distances.

The estimates of coefficient of variability were provided in Table 3 and
fig 2. These values were 20.31, 17.91, 7.46, 5.51, 4.95 and 4.18% in the first
season and it were 22.18, 14.13, 8.26, 5.76, 4.06 and 3.73% in the second
season for 12, 10, 8, 6, 4 and 2 row/plot, respectively. These values were
reduced from 20.31 to 7.46% in the first season and it reduced from 22.18 to
8.26% in the second season with removing the first and the second row from
each side of each plot for the cases of 12 and 8 row/plot, respectively. This
result clear that the border effects extended to the first and the second row for
all plots and the removal of these plants increase the efficient of the
experiment and the accuracy of the analysis and would be sufficient to
eliminate the most border effect in fodder beet trials.

These results confirmed previous findings reported by Arny (1922),
McCelland (1931), Huibert et al. (1931), Wilcox (1970), El-Rayes (1984),
Todd (1988) and El-Taweel().

ll-Effect bo(end plants of rows) in fodder beet trials:
The effect of end-border plants (end row plants) in fodder beet yield
trials could be discussed as follows:

a- The average yield kg/plant as affected by end-border plants.

Table 4 revealed the average of fresh fodder beet yield kg/plant for
12, 10, 8, 6, 4 and 2 plant/row as affected by end-border plants. These results
were obtained after discarding the effect of border by removing the adjacent
rows for 0.6, 1.2, 1.8 and 2.4m border distance in 1999/2000 and 2000/2001
seasons. In the first season these averages were reduced from 3.816, 3.530,
3.537 and 3.745 to 2.843, 2.837, 2.885 and 3.086 by removing the first and
the second plant from each end of each row for the cases of 12 and 8
plant/row, respectively. In the second season the average was reduced from
4231, 4242, 4364 and 4.300 to 2.902, 3.145, 2.93 and 3.100 by removing
the first and the second plant from each end of each row for the cases of 12
and 8 plant/row, respectively. This result indicated that end-border effects
extended to the first and the second plant for all rows and the removal of
these plants reduced the average of fresh fodder beet yield kg/plant an
appreciable extent and it adjusted the average yield for all cases that were
analyzed.
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b- The sampling error as affected by end-border plants.

Table 5 and Fig 3 clear the values of sampling and experimental
errors for 12, 10, 8, 6, 4 and 2 plant/row. The values of sampling error were
0.290, 0.191, 0.125, 0.123, 0.080 and 0.077 in the first season and it were
0.632, 0.220, 0.114, 0.065, 0.039 and 0.038 in the second season for 12, 10,
8, 6, 4 and 2 plant/row, respectively. These values were reduced from 0.290
to 0.125 in the first season and from 0.632 to 0.114 in the second season with
removing the first and the second plant from each end of each row for the
cases of 12 and 8 plant/row, respectively. This result indicated that the end-
border effects extended to the first and the second plant for all rows and the
removal of these plants decreasing the sampling error and increasing the
efficient of the analysis.

Table 5: Experimental errors, sampling error and coefficient of variation
for 12,10, 8, 6, 4 and 2 plant/row as affected by different end-
border plants after discarding the effect of border by
removing the adjacent rows for 0.6, 1.2, 1.8 and 2.4m border
distances in 1999/2000 and 2000/2001 seasons.

1999/2000
Source of
Variation 12 plantirow| 1O $ : ¢ .
plant/row | plant/row | plant/row | plant/row | plant/row
Experimental error 0.805 0.785 0.582 0.461 0.106 0.079
Sampling error 0.290 0.191 0925 0.123 0.080 0.077
Coefficient of variation | 15.18 % 1364% | 12.75% | 1261% | 1206 % | 11.78%
Source of 2000/2001
Variation 12 plant/row |10plant/row]8 plant/row|6 plant/row|4 plant/row|2 plant/row
Experimental error 0.742 0.606 0.267 0.110 0.052 0.041
Sampling error 0.632 0.220 0.114 0.065 0.039 0.039

Coefficient of variation | 18.55 % 15.45% | 11.02% | 10.68% | 10.46% | 10.40 %

c- The experimental error as affected by end-border plants.

Table 5 and Fig 3 also present that the values of experimental error
variance. These values were 0.805, 0.785, 0.582, 0.461, 0.106 and 0.079 in
the first season and it were 0.742, 0.606, 0.267, 0.110, 0.052 and 0.041 in the
second season for 12, 10, 8, 6, 4 and 2 plant/row respectively. In the first
season these values were reduced from 0.805 to 0.582 and it reduced from
0.742 to 0.267 in the second season with removing the first and the second
plant from each end of each row for the cases of 12 and 8 plant/row,
respectively. This result indicated that the end-border effects extended to the
first and the second plant for all rows and the removal of these plants
reducing the experimental error and extended to increase the efficient of the
analysis.

d- The coefficient of variation as affected by end-border plants.
Coefficients of variability estimates were also shown in Table 5 and
fig 4. These values were 15.18,13.64, 12.75, 12.61, 12.06 and 11.78% in the
first season and it were 18.55, 15.45, 11.02, 10.88, 10.46 and 10.40% in the
second season for 12, 10, 8, 6, 4 and 2 plant/row, respectively. These values
were reduced from 15.18 to 12.75% in the first season and it reduced from
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18.55 to 11.02% in the second season with removing the first and the second
plant from each end of each row for the cases of 12 and 8 plant/row,
respectively. This result clear that the end-border effects extended to the first
and the second plant for all rows and the removal of these plants increase the
efficient of the experiment and accuracy of the analysis and would be
sufficient to eliminate the most end-border effect in fodder beet trials.

Green (1956), Drapala and Johnson (1961), Hartwig et al. (1951),
Bhalli et al. (1964), EI-Rayes (1984), Todd (1988) and El-Taweel (1994) were
in agreement with these results.

REFERENCES

Arny, A.C. (1922). Border effects and ways of avoiding it. G. Am. Soc. Agron.,
14:266-278.

Arny, A.C. And H.K. Hayes (1918). Experiment in field technique in plot tets J.
Agr. Res., 15:251-262.

Bhalli, M.A. et al. (1964). End border effects in irrigated barley yield trials.
Agron. J. 56:346-347.

Binder-DL and Sander-DH. (1998). Border row effect on corn grain response
to side dressed nitrogen fertilization. Communications-in-Soil-Science-
and-Plant-Analysis. 29: 8-10. 1349-1354; 6 ref.

Brown, C.M. and R.O. Weibel (1957). Border effect in winter wheat and spring
oat tests. Agron J., 19:382-384.

Drapala, W.G. and C.M. Johnson (1961). Border and competition effect in
millet and sudangrass plots characterized by different levels of nitrogen
fertilization. Agron. J., 5§3:17-19.

Draper, A.D. (1959).Optimum plot size and shape for safflower yield tests.
M.S. Thesis University of Arizona.

El-Rayes, F.M. (1984).Effect of alley width in phosphorus fertilization on yield
in faba been field trials. Agric. Res. Rev., Egypt. 62 (7): 119-121.
El-Taweel, A.M.S.A. (1994). Border effects in maize experiments. M.S. thesis

Faculty of Agriculture Al-Azhar University.

Gomez, KA. and S.K. DeDatta (1971). Border effects in rice experimental
plots I. Unplanted borders. Expl. Agric., 7:87-92.

Green, J.M. (1956). Border effects in cotton variety tests Agron. J.18:116-118.

Hartwig, Edgav. E.; HW. Johnson and Carr, R.B.(1951). Border effect in
soybean test lot. Agron. J., 43:443-445.

Huibert, H.W.; C.A. Michels and F.L. Burkard (1931). Border effects in variety
tests of small grains. Idaho Agric. Exp Sta Bul., 9

Klages, K.-H. (1993). A mollification of Delwiche system of laving out cereal
variety test plots. J. Am. Soc. Agron. 23:186-189.

McCelland, C.K. (1931). Border rows of oat plots as affecting yield and
variability. J. Am.Soc. Agron. 26:491-496.

Romani, M.; B. Borghi; R. Alberici; G. Delogu; J. Hesselbach and F. Salamini
(1993). Intergenotypic competition and border effect in bread wheat
and barley. Euphytica, 69:19-31.

Steel, R.G.D. and J.H. Torrie (1980).Principles and Procedures of Statistics.
2™ ed. McGrow-HiH, New York.

3718




J. Agric. Sci. Mansoura Univ., 27 (6), June, 2002

Todd C.W.(1988). Effect of end border condition on small-plot yield of
cucumber. Euphytica, 38:113-119.

Wilcox, J.R. (1970). Response of soybeans to end-trimming at various growth
stages. Crop Science, 10: 555-557.

Cilel) jady cojlad ARy g SpliS o Jaghadll cilles @lils g gl s

*r oA sl da PO B deaa Jlaa *dishl) deal L daaa o
RO G 2aad) 2

=5l = A 5 Sl S - Auaay) Jladll g asaall) Ggad S sall Jarall *

B-7
= 50~ Lol 30 Sigaall S e — Llkal) Jualaall Sgay g = il Gigay pud *0
g-v

Gl 2l) Lo shall clileiy GUall LA Oy Calll a0l Lnd gad Y gecana Cilall jady i
LSl y Sl Eall 5 ) slacal) Ja ghadll Slaiad oy o jedll Unddl il gSa aal (o ghaaldl il pal il
Jyane Joaady Jaladll 283 30l 5 o8 At ol 038 e ciaglly AN 13 ey ol o8 Joshall Gtk
il plal sy SLLEA & 3 aSatlly Gilal) ey G jlad] g el Undll I G ke e da gladd)
Syl 53 Se prw Sigay ddaay Ghlia G jad Gl 8y 300 Ly jatl aldl L yhall
RISV P PRL - PR SRR YA SRS EERVAR L LIPS E EQU TP Tl -t POve P PR
day 3 U pde CULA B Cue gy Sl 1aa jleY COlleaS e Y€ 0 VA ()Y 0 gLl
gledl) taill 50 Al 50y o S a0 plal) AL el ppanal  dgy jo5 dakad S
8y A e e ils OS e (e Do gha 350 aaad had JS) 05iid)  panad) Sleas 5 (iblia
Ve e ACTE oY GadSalatud dmp kel Y0 £ V0 A Y e VY 0 IS Sliaal) Gt Ju
@ll) o plaal) iy Sl Ay L N e B ila e il (K15 ) o Ja gt
Jat oy gy al adaill € 8 dd VY Sl Baa o Gl JS ) sdall Jgeana (5 &5 (bW
4\."s£‘TQ.JS_\L-._£..1;q._.L';dS£QLQYs251“\;1-.\TQ.JS\,.‘:L_;;}WJ;J;‘J'
g LS il el oSal aiy Ml o dakiill b daghadll S e ol Ve o
bl ek el (i) gLal) Gl sk -
(ClLadl) s el adadl GUai oila ST ) jpladdly SO Jaaly Jy¥1) ekl J geaaa el 30 o
Sy g ad Tl Al oy Qisal) Und o oy il i) oy Sl Jpeana o e o
t AV Lpandli oSay Alan) Joladll Ay 4y jadll eliS e Jull ) GUEY) Jales 1 Lo
o= VALY ¢ T,10) VTPV ¢ Y Voo e paall Giledl ai Sl J peass o gie adddl )
e VLAY YT G i) L J gV pegall B aaS YL TITCY YVACY,YIA Y)Y
S S Ll G apall (B Y,TOL Y TVA CYYAT G Y,Y4 ) YLVIA G TLEYT
i A de ma YoEe o VA 0V, 0 0 o g
e Rl 538 Caaill Ly S pasgall 3+, YYY 30,16 G L) (il A it =Y
S T VA N Y T G ey SR Gl B agall 60 TYA DT IVA
il e
sid Caaddil Laiy JgV) pegall (B0, YTO I 0AAE e sedll Ladll 5 dad Cuzissl -7
VALY 1 G e UL S il BN el A0 VT D€V G Ll
il Je Y, E
Ll 03 Zuaid) Wiy J) paagal) % VL6 D) YT e COGRY) Jalea Ta Ciaidd -
o agall 3% AYT YT A

"

3719



El-Taweel, AAM.S.A. et al.

S il sy Jg¥) Ball ) s (Sl Gl 6 o) ety il B
L il Jgeana ey Jiladll 48 SIS &y i) 5elS Saly ) L @il & U2 LS L4 el odad
ccilall ey o jlad A @Uall 58 dhae ey SUES S @3 oy Jilatl (e B Jaddly J4Y)
sl b el (b cls) dghdll clilys 6 o
Jymana Jausgia o Jdd 5k DS o BN Sl y J¥1 il J gemne dadied il )
Jase i o o 1€y et Uil 4ad oy digell Und 2ad oy il) Gilall s s
VIS Lpadls Sy Slan) Jiladl) Dy el S el G3EAY)
D TYVES (TeYY (YeT VAT il Calall ey Sl J peane das e Jaiddl )
¢ EYEY (6T e ga 823 Lainy J gV augall B paS U0 AT TLAAG VATV ¢ ALY
VIR N P W pope: | AREIFE AL SR A TR AT W ER SEPE AT
ctfisil Je e Y,Ee 6 VA 0 Y 0T
O Al a3 i Wiy JgVY paagall (B0 VY0 I YA e Biall (S A Caaddil=Y
e Ee Yt VA Y 0T i e LR Al B s gall e VY E )T
s A
el 53a Comaidd) ey oW1 ausgall 3 0, 0AY J) 2 A0 e o patll Ladll (5 Al el =Y
Fa¥fe VA )Y 0T e R il S gl YUY ) VET
i e
Il s3a Cumid) ey Jg¥1 pursall 4% VY,V0 0 100A (e COGRY) Jalae dad Cuaidii-€
c O agall (3% VYT B YASS (e
o A Ly V1 ol ) Sy daphaall s il 8 o) gl gl ol a
a oy Jsdatll 383 ISy Ty et 5SS Y (53 UL B J gemna i (g Ja gl S
RUANEPTRTREG EL I ik FA PR S alaaa (LI Lan b el

3720




