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ABSTRACT 
 

This study was conducted during 1998 and 1999 seasons at El-Gemmeiza 
Agricultural Research Station, to study the effect of tillage treatments and farmyard 
manure (FYM) application on some physical properties of the soil and maize variety 
single cross 10 production. 

Bulk density and penetration resistance tended to decrease with tillage 
treatments, while hydraulic conductivity and infiltration rate were increased 
compared with no-tillage treatment. The values of bulk density and 
resistance of penetration of surface layer (0-15 cm) were always less than of 
subsurface layer under different tillage treatments. The best tillage treatment 
was chisel two ways and rotary tiller (C2 + R.T.), which caused a good 
physical properties and gave high yield of grain and straw. 

Farmyard manure (20 m3/fed) reduced the bulk density and 
penetration resistance, while increased hydraulic conductivity, infiltration 
rate, grain and straw yields. 

The improving effect of ploughing and F.Y.M. on bulk density and 
hydraulic conductivity values had continued till the harvest as compared with 
the initial state specially for C2 + R.T. and C1 + R.T. treatments at the tilled 
layer of 0-30 cm depth. 

 

INTRODUCTION 
 

The main objective of tillage operations is mainly to prepare the more 
convenient seed bed for better germination and root distribution, which 
eventually could be reflected on greater yield of crops. This can be achieved 
through improving the soil structure and fertility status. 

The effect of tillage on physical properties of a soil mainly depends on 
the type of the used instrument as well as on the rate of this process and the 
initial soil properties. Tillage manipulations have a considerable effect on the 
physical properties of the soil. In general. the aeration, bulk density, porosity, 
pore size distribution, water holding capacity, infiltration rate, hydraulic 
conductivity and soil penetration resistance get advantages from specific 
limits of tillage processes. 

Pidgeon and Soane (1977) showed that under zero tillage compared to 
mouldboard plough, bulk density was higher. Tillage with chisel plough 
tended to have intermediate bulk density value at 0-50 cm depth. A low bulk 
density was obtained under deep ploughing with mouldborad plough than 
under other tillage treatments. Korayem et al. (1985) found that soil bulk 
density generally decreased in all tillage treatment (Chisel, mouldboard + 
disk and rotary ploughs). After tillage, the bulk density of the surface layer 
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was always less than lower layers and it increased with increasing soil depth. 
Zein Al-Din (1985), El-Gayar et al. (1986) and Roseberg and McCoy (1992) 
showed that soil bulk density and the resistance of penetration generally 
decreased with most tillage treatment. The reduction in bulk density 
increased by increasing ploughing depth. El-Said et al. (1988) and El-Kholi 
(1992) reported that the bulk density and the resistance of penetration of 
surface layer (0-15 cm) was always less than that of the subsurface under 
different tillage practices. 

Mayrya (1986) found that tillage increased the infiltration rate in 
comparison to untilled plots in a clayey soil. Also, Cunha Medeiros et al. 
(1992) pointed out that tillage treatment increased infiltration rate value. 
Othman (1995) illustrated that tillage treatments reduced bulk density and 
penetrometer resistance, while increased hydraulic conductivity and 
infiltration rate compared with no tillage. 

Maize is considered as one of the five most important field crops in 
Egypt with respect to value and area. Tillage and farmyard manure 
application play a significant role in the production of this crop. 

Zein El-Abedine et al. (1970) showed that the maximum yield of maize 
was produced in clay loam soil ploughed by the rotary plough followed by the 
descending order of the mouldboard, the chisel two ways and baladi, with the 
lowest yield from the unploughed land. Hakimi and Chokrobarti (1976) found 
that yield of maize is strongly favoured with the chisel plough and one 
disking treatment over any other treatments. The no-tillage treatment 
resulted in the lowest yield. 

Maurya (1986) illustrated that maize yield was significantly lower under 
no-tillage treatment compared with tillage treatments. Herbek et al. (1986) 
reported that no-tillage on poorly drained soil results in more uneven stands 
and slower early growth of corn compared to conventional tillage methods. 
El-Awag et al. (1992) showed that maize yield was higher in deep ploughing 
than normal plowing. 

Farmyard manure (FYM) is one of the natural amendments which 
corrects and improve physical properties of the soil, especially the heavy 
texture one. Sarkar et al. (1973); Kurual and Tripathi (1990); El-Awag et al. 
(1992) and Kaoud (1994) stated that bulk density  and penetration resistance 
decreased, while hydraulic conductivity and infiltration rate increased in plots 
receiving F.Y.M. Othman (1995) and El-Naggar et al. (1996) pointed out that 
addition of 30 m3 FYM/fed reduced the bulk density and increased the 
hydraulic conductivity, total porosity and infiltration rate in clay soil. 

El-Attar et al. (1982) found that application of 10 tons/acre of FYM 
increased maize yield by 13% in the clay loam soil of Abis and by 19% in the 
calcareous sandy loam of Nubaria over the control. El-Awag et al. (1992) 
showed that addition of 25 m3 FYM/fed increased grain and straw yield of 
maize under tillage treatments. El-Naggar et al. (1995) observed that 
fertilized maize with FYM increased grain and straw yields. 

This work aimed to study the effect of tillage treatments and 
application of FYM on some physical properties of the soil and maize 
production. 
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MATERIALS AND METHODS 

 
Two field experiments were carried out at El-Gemmeiza Agriculture 

Research Station (El-Gharbia Governrate) in 1998/99 seasons, to study the 
effect of tillage treatments and FYM application on some physical properties 
of the soil and maize production. Soil properties of the experimental soil in 
the initial state is presented in Table (1). 

 
Table 1. Some physical properties of the experimental soil. 
Depth 
(cm) 

Particle size distribution 
(%) 

CaCO3 

(%) 
O.M 
(%) 

Text-

ural 

class 

Bulk 

dens-ity 
)3g/cm( 

Hyd-

raulic 

cond. 
(Cm/hr) 

Infiltr-

ation 

rate 
(cm/hr) Clay Silt F. 

sand 
C. 

sand 

0-15 
15-30 
30-60 

48.3 
48.7 
49.4 

36.0 
38.3 
39.4 

14.2 
10.4 
8.4 

1.3 
1.2 
1.5 

3.6 
3.4 
3.3 

1.59 
1.41 
1.20 

Clay 
Clay 
Clay 

1.25 
1.34 
1.35 

1.84 
1.34 
1.35 

2.10 

 
The split plot design with four replicates was adopted . Experimental 

field was divided into four main plots to represent the treatments of the 
tillage as follows:- 

1. Chisel two ways and rotary tiller (C2 + R.T.) 
2. Chisel one way and rotary tiller (C1 + R.T.) 
3. Rotary tiller (R.T.) 
4. No tillage (N.T.). 
Two levels of farmyard manure (0 and 20 m3/fed) were distributed on 

soil surface of the abovementioned treatments before plowing.  
The experimental plots were planted with Zea maize (single cross 10 

variety) at the 15th of June for the two seasons. The size of each plot was 30 
m2. The basal doses of N, P and K fertilizers were applied according to the 
recommendations by Ministry of Agriculture. 

Representative soil profiles were taken at the tree periods: 
1. After ploughing and preparing a seed bed completely. 
2. After the 1st irrigation. 
3. At the harvest time. 
Soil samples were collected from each profile to represent three 

successive layers of 0-15, 15-30 and 30-60 cm. 
Some physical properties such as bulk density, total porosity, hydraulic 

conductivity and infiltration rate were studied during the three 
abovementioned periods. The soil penetration resistance was measured 
during the 1st and 2nd irrigation cycles. 

Soil bulk density was determined by using the core method (Vomocil 
and Floker (1965). Hydraulic conductivity was determined using undisturbed 
soil cores according to the falling head method (Black, 1965). The infiltration 
rate was determined by the double rings infiltrometer as described by 
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Michael (1987). Penetration resistance was measured by the cone 
penetrometer (Davidson and Roy, 1980). 

At harvesting grain and straw yields (ton/fed) were recorded for each 
plot. Data were statistically analyzed according to the procedure described 
by Snedecor and Cochran (1969). 

 

RESULTS AND DISCUSSION 

 
Physical properties of the soil: 

a. Soil bulk density: 
Data presented in Table (2) reveal that the values of bulk density tend 

to decrease for the soil surface layer (0-30 cm) under the used tillage 
treatments compared with no-tillage treatment. The decrement of bulk 
density become more clear with the addition of FYM. The data reveal also 
that the values of bulk density increased with increasing the soil depth for all 
the treatments. 

After ploughing, the lowest values of bulk density recorded at C2 + 
R.T. followed by C1 + R.T. and R.T. treatments compared with no-tillage. 
Bulk density decreased at 15-30 cm depth under C2 + R.T. and C1 + RT 
treatments, while it increased under R.T. treatment. This increase is due to 
the shallower tilth layer of the rotary tiller, which can not be reached deeper 
than 10 cm depth. The values of bulk density under C2 + R.T. and C1 + R.T. 
treatments increased at 30-60 cm depth. This increments attributed to the 
high axle load and the tractor wheel traik as pointed out by Mielke et al. 
(1984). 

After the first irrigation, data in Table (2) show that bulk density for 0-
15 cm and 15-30 cm depth increased slightly under C2 + R.T. and C1 + R.T. 
treatments as compared with values after ploughing. The improving effect of 
ploughing on bulk density values has continued till the harvest as compared 
with the initial state especially for C2 + R.T. and C1 + R.T. at the tilled layer 
0-30 cm. This finding coincides with the results of Korayem et al. (1985); 
Zein Al-Din (1985); El-Gayar et al. (1986); Roseberg and McCoy (1992); El-
Awag et al. (1992) and Othman (1995). 

The addition of FYM caused a reduction in bulk density values at 0-30 
cm layer under all tillage treatments compared with its values without FYM 
addition. The improving effect of FYM in reducing bulk density value 
extended up to the end of the growing season to the depth of 0-30 cm under 
C2 + R.T., and C1 + R.T. treatments and to 0-15 cm depth for R.T. treatment. 
Kahle et al. (1992) found that the soils fertilized with organic materials (FYM) 
characterized by the lower values of bulk density. This results are in harmony 
with the findings of Sarkar et al. (1973), Kurual and Tripathi (1990) and El-
Awag et al. (1992), Othman (1995) and El-Naggar et al. (1996). 
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Table 2. Soil bulk density, hydraulic conductivity and infiltration rate as 

affected by different tillage treatments and FYM application 

(average of two seasons). 
Time 

of 

 
FYM 

 

Tillage 

Bulk density  
(g cm-3) 

Hydraulic 
conductivity (cm/hr) 

Infiltra- 

tion 

determ- appli- treat- Soil depth (cm) Soil depth (cm) rate 

ination cation ment 0-15 15-30 30-60 0-15 15-30 30-60 Ib(cm/hr) 

 
 
 

After 

 

0 

C2+RT 

C1+RT 

RT 

NT 

1.05 
1.10 
1.16 
1.24 

1.05 
1.13 
1.36 
1.34 

1.38 
1.36 
1.35 
1.35 

3.44 
3.17 
2.78 
2.00 

2.52 
2.16 
0.82 
1.54 

0.51 
0.53 
0.63 
0.63 

7.75 
6.42 
4.35 
2.15 

plough-
ing 

 

20 

m3/fed 

C2+RT 

C1+RT 

RT 

NT 

1.03 
1.09 
1.14 
1.20 

1.06 
1.12 
1.36 
1.34 

1.38 
1.36 
1.36 
1.36 

4.83 
4.70 
4.00 
3.30 

3.52 
3.10 
1.90 
2.10 

0.82 
0.76 
0.70 
0.66 

8.00 
6.95 
6.00 
3.50 

 
 
 

After 

 

0 

C2+RT 

C1+RT 

RT 

NT 

1.11 
1.13 
1.15 
1.20 

1.14 
1.17 
1.34 
1.33 

1.37 
1.36 
1.36 
1.36 

2.75 
2.00 
1.74 
1.32 

2.00 
1.60 
1.14 
0.84 

0.64 
0.63 
0.63 
0.63 

4.10 
3.70 
3.60 
3.60 

1st 
irrig-
ation 

 

20 

m3/fed 

C2+RT 

C1+RT 

RT 

NT 

1.08 
1.10 
1.17 
1.18 

1.11 
1.15 
1.33 
1.34 

1.36 
1.36 
1.36 
1.36 

3.22 
3.04 
2.15 
2.00 

2.42 
2.22 
2.00 
0.86 

0.67 
0.66 
0.64 
0.64 

4.95 
4.30 
4.00 
3.65 

 
 
 

At 

 

0 

C2+RT 

C1+RT 

RT 

NT 

1.16 
1.18 
1.20 
1.23 

1.21 
1.25 
1.32 
1.34 

1.36 
1.35 
1.36 
1.36 

1.99 
1.75 
1.40 
1.32 

1.62 
1.48 
1.00 
0.84 

0.68 
0.64 
0.63 
0.63 

3.50 
3.25 
2.30 
2.30 

Harvest  

20 

m3/fed 

C2+RT 

C1+RT 

RT 

NT 

1.14 
1.17 
1.18 
1.20 

1.19 
1.24 
1.32 
1.34 

1.36 
1.36 
1.36 
1.36 

2.33 
2.10 
1.86 
1.48 

1.84 
1.63 
1.20 
0.90 

0.72 
0.70 
0.63 
0.63 

3.80 
3.60 
2.55 
2.50 

C2 + RT : Chisel two ways + Rotary tiller. C1 + RT : Chisel one way + Rotary tiller. 

RT : Rotary tiller    NT : No-tillage. 

 

b. Hydraulic conductivity: 
Data in Table (2) show that hydraulic conductivity values tended to 

decrease with increasing soil depth as well as the time after ploughing. The 
values of hydraulic conductivity were higher under tillage treatments than 
that of the untilled one especially at the 0-15 and 15-30 cm depths at 
ploughing time and also at the two following times of sampling. 

After ploughing, the data revealed that there is a great differences in 
hydraulic conductivity values between tillage treatments in the surface layer. 
These differences could be attributed to the differential effects of tillage 
treatments on the degree of disturbance of soil after ploughing. The hydraulic 
conductivity values at 15-30 cm depth were still greater for C2 + R.T. and C1 
+ R.T. treatments than those for no-tillage, while the lowest value was at RT 
treatment. This decrement may be attributed to soil compactness, which 
possibly resulted from the effect of plough shear plane and tractor wheel 
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track. The depressing effects of the plough chear plane on hydraulic 
conductivity were also noticed at 30-60 cm layer under both C2 + R.T. and C1 
+ R.T. tillage treatments. 

After the first irrigation, data in Table (2) show that tillage treatment 
increased hydraulic conductivity at 0-15 and 15-30 cm depth compared with 
no-tillage treatment. Data reveal that the values of hydraulic conductivity 
after the first irrigation were reduced as compared to its values after 
ploughing at any tillage treatment. This reduction may be due to settlement 
of the fine soil particles as a result of irrigation which could reduce the 
percentages of drainable pores and consequently reduce the hydraulic 
conductivity as indicated by El-Khoti (1992) and Othman (1995). 

Data recorded in Table (2) reveal that at harvesting time, the 
differences in hydraulic conductivity values between tillage treatments is still 
pronounced at surface and sub-surface layers. The hydraulic conductivity 
values reduced at harvesting time when compared with those at first 
irrigation under all treatments. Similar results had been obtained by El-Gayer 
et al. (1986), Mayrya (1986), Kurual and Tripathi (1990), Cunha Medeiros et 
al. (1992), Kaoud (1994) and Othman (1995). 

Data in Table (2) reveal also that addition of FYM increased hydraulic 
conductivity at the three time of determination. This increment could be 
attributed to the increase of the soil total porosity, which was magnified by 
the application of FYM. The addition of FYM resulted in remarkable increase 
of hydraulic conductivity values under different tillage treatments when 
compared with their values under non-FYM treated plots. This concept is 
supported by data of El-Awag et al. (1992) and Othman (1995). 

c. Infiltration rate: 
Data in Table (2) show a remarkable increase in infiltration rate after 

ploughing particularly under C2 + R.T. treatment followed by C1 + R.T. and 
R.T. as compared to that of the no-tillage. This result is in accordance with 
that of El-Awag et al. (1992) and Kaoud (1994), who found that the infiltration 
rate increased under deep ploughing more than that under shallow 
ploughing. 

Comparing the values of infiltration rate at the first irrigation with its 
values at ploughing time under different tillage treatments, a remarkable 
decrease can be observed in values of infiltration rate with increasing the 
time after ploughing. The data in Table (2) reveal another decrease in the 
infiltration rate at harvesting time under the different tillage treatments when 
compared with their values at the first irrigation. This reduction in the values 
of infiltration rate with time may be ascribed to slipping reorientation and 
close packing of soil particles after irrigation. The obtained results are in 
agreement with those obtained by Mayrya (1986), Cunha et al. (1992) and 
Othman (1995). 

The addition of FYM prior to ploughing resulted in increasing values of 
infiltration rate under different tillage treatments compared with its values 
under plots without FYM. The results in Table (2) reveal also that the effect 
of ploughing on infiltration rate values are still acting until the harvest time in 



J. Agric. Sci. Mansoura Univ., 25 (2), February, 2000. 

 1133 

the presence of FYM. Similar results had been obtained by El-Awag et al. 
(1992) and Othman (1995). 

 
d. Soil penetration resistance: 

The penetration resistance for different tillage treatments throughout 
the two irrigation cycles are shown in Table (3). The results reveal that the 
penetration resistance reading increased with the depth and with the time 
after irrigation at the two irrigation cycles. The data also show that the tillage 
treatments gave the lowest values of penetration resistance compared with 
the no-tillage treatment at 0-30 cm depth through the two irrigation cycles. 
Throughout the two irrigation cycle, the C2 + R.T. treatment gave the lowest 
readings of the penetrometer at different depths and through the irrigation 
cycle compared with values of no-tillage treatment. The penetration 
resistance increased at 15-30 cm depth for rotary tiller treatment and at 30-
45 cm depths under the chisel tillage treatments through the two irrigation 
cycle compared with untillage treatment. This increase may be attributed to 
the effect of frequent implement traffic on the sub surface depths. These 
results are in accordance with findings of El-Said et al. (1988) and El-Kholi 
(1992) and Othman (1995). 

Table 3. Soil penetration resistance  as affected by different tillage treatments 

and FYM application throughout the first and second irrigation 

cycles of maize (average of two seasons). 

FYM Tillage Times Soil penetration resistance (N cm-2) 

applic- treat- after First irrigation Second irrigation 

ation ments irrigation Soil depth (cm) Soil depth (cm) 

  (day) 0-15 15-30 30-60 0-15 15-30 30-60 

  
C2+RT 

5 
10 
15 

9.92 
11.85 
20.20 

16.20 
20.30 
27.42 

32.18 
39.25 
43.13 

12.82 
17.34 
26.62 

20.30 
28.20 
32.32 

35.80 
41.82 
48.32 

 
 

Without 

 
C1+RT 

5 
10 
15 

11.42 
15.30 
20.92 

17.93 
23.42 
31.64 

32.18 
39.25 
43.13 

15.30 
19.23 
25.74 

23.46 
30.22 
36.42 

35.80 
39.50 
45.20 

FYM  
RT 

5 
10 
15 

10.82 
13.40 
21.43 

26.19 
29.40 
33.15 

33.00 
40.20 
44.35 

15.82 
21.76 
28.42 

29.34 
33.68 
40.17 

33.18 
35.10 
43.18 

  
NT 

5 
10 
15 

12.18 
16.45 
24.13 

24.20 
24.28 
34.22 

30.17 
36.42 
41.40 

17.20 
22.13 
31.25 

27.34 
32.12 
38.31 

33.00 
38.12 
40.22 

  
C2+RT 

5 
10 
15 

7.82 
10.10 
18.30 

9.08 
18.12 
24.20 

29.25 
36.75 
41.12 

9.62 
12.37 
21.23 

15.33 
21.19 
27.24 

32.62 
37.75 
43.18 

 
 

With 

 
C1+RT 

5 
10 
15 

9.12 
11.35 
19.65 

11.22 
20.15 
26.22 

30.00 
35.12 
40.25 

12.42 
14.33 
22.12 

19.55 
25.14 
29.25 

31.85 
36.60 
42.13 

FYM  
RT 

5 
10 
15 

7.82 
10.20 
20.10 

19.25 
23.12 
29.14 

31.20 
37.25 
41.32 

12.50 
16.33 
24.20 

20.95 
27.13 
33.19 

32.80 
34.80 
41.25 

  
NT 

5 
10 

10.32 
13.42 

16.23 
20.12 

28.18 
34.12 

14.62 
18.13 

20.00 
26.25 

31.28 
37.70 
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15 22.30 30.18 39.62 25.18 32.22 40.00 
C2 + RT : Chisel two ways + Rotary tiller. C1 + RT : Chisel one way + Rotary tiller. 

RT : Rotary tiller    NT : No-tillage. 

Data in Table (3) demonstrated that the addition of FYM caused 
decreases in soil penetration resistance throughout the two irrigation cycles. 
The decreasing effect of FYM on the penetration resistance reading was 
clear under rotary tiller treatment especially at the surface layer and gave the 
similar reading to that obtained under C2 + R.T. treatment. It can be 
observed that the addition of FYM can decrease the harmful effect of rotary 
tiller by decreasing soil compaction at 15-30 cm depth as indicated from data 
in Table (3). The obtained results are in agreement with those obtained by 
El-Awag et al. (1992), Kaoud (1994) and Othman (1995). 

 
Grain and straw yield: 

The data in Table (4) reveal that significant differences were found 
between all tillage treatments in grain and straw yields when compared with 
no tillage treatment in the two seasons. The highest yield of grain and straw 
were produced under C2 + R.T. and C1 + R.T. treatments in 1998 and 1999 
seasons. The increase of grain and straw yields under tillage treatments was 
attributed  to their role on optimizing the soil physical properties as well as 
their influence on minimizing weed competition with maize plants. 

The relationship between tillage treatments and the increase in maize 
yield was also found by Zein El-Abedine et al. (1970), Hakimi and 
Chokrobarti (1976), Mayrya (1986), Herbek et al. (1986) and El-Awag et al. 
(1992). 
 

Table 4. Grain and straw yields of maize as affected by different tillage 

treatments and FYM application in 1998 and 1999 seasons. 

FYM Tillage Yield (ton/fed.) 
Applicatio

n 
treatments 1998 season 1999 season 

  Grain Straw Grain Straw 

 
 

Without 
FYM 

C2 + RT 
C1 + RT 

RT 
NT 

Mean 

3.48 
3.42 
3.59 
3.16 
3.41 

4.38 
4.33 
4.33 
4.09 
4.28 

3.75 
3.56 
3.40 
3.00 
3.42 

4.62 
4.45 
4.30 
4.00 
4.34 

 
 

With 
FYM 

C2 + RT 
C1 + RT 

RT 
NT 

Mean 
L.S.D. 5% 

3.94 
3.80 
3.72 
3.50 
3.74 

0.014 

4.82 
4.74 
4.42 
4.30 
4.57 

0.095 

4.15 
3.95 
3.64 
3.45 
3.80 

0.046 

4.96 
4.82 
4.63 
4.40 
4.70 

0.303 

 
Average 
of tillage 

treatments 

C2 + RT 
C1 + RT 

RT 
NT 

L.S.D. 5% 

3.71 
3.61 
3.65 
3.33 

0.145 

4.60 
4.53 
4.37 
4.19 

0.184 

3.95 
3.75 
3.52 
3.22 

0.502 

4.79 
4.63 
4.46 
4.20 

0.209 
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C2 + RT : Chisel two ways + Rotary tiller. C1 + RT : Chisel one way + Rotary tiller. 

RT : Rotary tiller    NT : No-tillage. 

 
The data reveal also that significant differences were achieved on 

grain and straw yields between treatments received 20 m3 FYM/fed and that 
which not received any FYM addition in 1998 and 1999 seasons. The 
increment of grain and straw yields may be attributed to the improvement 
action of FYM on the soil physical properties as well as nutrients status in the 
soil. 

These results are in harmony with the finding of El-Attar et al. (1982), 
El-Awag et al. (1992) and El-Nagger et al. (1995). 
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تأأأر معاملاأأألمرثاوإضأأأعااسماأأألعضاوإعأأأملضاوإلااأأأس ا  أأأ ا لاأأأ اوإ أأأسو ا

 0وإط ملامضاإ تع ضاسمنتلجمضامضصسلاولأذعةاوإشلممض
اط لاثام عوهمماولأ سجا- لضلامتع اضنلا

ا0وإقلهعةا-معكزاوإ ضسااوإزعو مضاا-ضا ضسااولأعوا اسوإمملهاسوإ مئضاملاه

  
ذ  بىىةث خىى ر رم نىىت اىىين ةج ىىة   ةررىىهم      (  ةنطىىش 1999،  1998فىىت ربة ىىش ة عىىاش اعىىجرى ه

 رم نىىجت رماةرا ىىش  ىىهمبة ا  ج مىى  مثةر ىىش رىىال ة ةوىىهةي  رمنىىةت جضوىىهفش رم ىىةهث رمووىىجث ا ىىت  وىى 
 0 10جض رهب ش ةنصجن رلأ ة  رمعهة ش ص ف خب   فةثث رماجرص رمط  و ش م رة ش 

ةىىه ق راىىن     ظهىة  رم رىىهىل رمةرنصىن ا  هىىه    كى ف رمللهفىىش رمظهخة ىش م رة ىىش جةاهجةىش رمرة ىىش م ارىةر
منىةت رراثرث ك ف لن ة  ثةبىش رمرجصى ن رمه ىثةجم لت جةوىثن ةعىي رمة ىهل فىت رمرة ىش ج مى  رنى  ةوىهةي  

ذ    كى ف لىن ةى  رملل 0رهه  همةوهة ش  ثج  نةترمةار فش ج م  ا ث ةاهة  هفىش رمظهخة ىش ج جون  رم رهىل   وىه
 0جةاهجةش رمرة ش م ارةرق فت رمط اش رم طن ش  كن ة هه فت رمط اه  رم ف  ش

ت جله    ن   ةوهة ش نةت جاثةىش مىضة   ت ىراثرف رمةنىةرت رمنفىهة ةىةر   ةىا ض ىراثرف رمةنىةر
 ةىه  جثةبىشللهفىش رمرة ىش جةاهجةىش رمرة ىش م ارىةرق جا ىهث  فىت ةوىثن ةعىي رمرمثجةر ت ن ت  اط   كن ك ف م

 0رمرجص ن رمه ثةجم لت ج اط    وه  ا ت ك ف فت ةنصجن رمن جب جرماش
ذ    ضوىىهفش رم ىىةهث رمووىىجث  ةوىىثن  ش فىىثر   ا ىىن ةىى  كىى ف لىىن ةىى  رمللهفىى/3ف 20 جوىىي رم نىىت   وىىه

ي جةوثن ةعى ةه  اثرث ك ف لن ة  ثةبش رمرجص ن رمه ثةجم لترمظهخة ش م ة  جةاهجةش رمرة ش م ارةرق    
 0رمة هل جل م  ةنصجن رمن جب جرماش

ذ    رىىال ة لىىن ةىى  ةوىىهةي  رمنىىةت جضوىىهفش رمةىىهث  رمووىىج ش ا ىىت رماىىجرص   جوىىن  رم رىىهىل   وىىه
ذ ا ىث ةوىهة رت رمنىةت  ت ىراثرف  رمنفىهة ةر   ةى رمط  و ش مضة  رن  رمثةر ش  ةرث نرت رمنصهث جاصجصه

 0 ف 30 -+ رمةنةرت رمثجةر ت( ،  رمنفهة ةة  + رمةنةرت رمثجةر ت( ج م   وةق ط اش رمنةت ة  صفة 
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