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ABSTRACT

The main objective of this research is to determine the most appropriate ways of land leveling methods, which is
working to reduce the resistance to water flow and the impact on irrigation efficiencies. Three different treatment methods and
two experiments were carried out in Gemiza, EI-Gharbia government,(clayley soil) during two successive agricultural seasons of
winter (wheat) 2014/2015, and summer (corn) 2015. The study showed the decrease of coefficient of water resistance, and water
applied with laser land leveling comparing hydraulic scraper, and rotary tiller. The percentage of decrease of coefficient of water
resistance were ( 54%, and 79%), (79%, and 92%) and (56%, 86%) at Manning’s roughness coefficient(n), chezy’s roughness
coefficient(C), and Darcy-Weisbach roughness coefficient,(\Nf ) respectively at hydraulic scraper, and rotary tiller at first season.
The percentage of decrease at water applied was (20%, and 22%) with laser land leveling comparing hydraulic scraper, and
rotary tiller at first season. The percentage of decrease of coefficient of water resistance at second season were (51.75%, and
67.61%), (51.76%, and 93.4%) and (51.75%, and47.15%) at Manning’s roughness coefficient(n), chezy’s roughness
coefficient(C), and Darcy-Weisbach roughness coefficient,(VJ ) respectively at hydraulic scraper, and rotary tiller. The percentage
of decrease at water applied was (17.97%, and 19.99%) with laser land leveling comparing hydraulic scraper, and rotary tiller at
second season. The study showed the increase of irrigation efficiencies with laser land leveling comparing hydraulic scraper, and
rotary tiller. The percentage of increase of irrigation efficiencies were (15.44%, and 20.61%), (4.83%, and 7.81%), (1.4%, and
3.36%) and (36.95%, and 62.99%) at application efficiency, distribution efficiency, low-quarter efficiency, and water
productivity at hydraulic scraper, and rotary tiller at first season. The percentage of increase of irrigation efficiencies were
(23.24%, and 22.23%), (1.23%, and 4.68%), (11.17%, and 3.06%) and (43.75%, and 45.26%) at application efficiency,

distribution efficiency, low-quarter efficiency, and water productivity at hydraulic scraper, and rotary tiller at second season.

INTRODUCTION

Roughness is one of the major parameters
controlling overland flow. The overall roughness effects
depend on the scales of the processes involved. For mm
to cm scales, soil roughness reduces flow velocity and
the roughness effect is usually incorporated in a friction
termsuch as Darcy—Weisbach’s, Manning’s or Chezy’s
coefficients (Baird et. al., 1992; Grayson and Moore,
1992; Scoging et al., 1992). Laser land leveling is the
important measure of improve irrigation efficiency and
facilitating more uniform distribution of irrigation
water. The sensitivity of the operating system 10 to 50
times more accurate than manual hydraulic system
compared to conventional land leveling methods
(Walker, 1992). (Clemmens et al. 2001) State that the
Manning N has also been show to vary with time during
irrigation as the soil is smoothed by the flowing water.
Thus estimates of manning N based on the advance
curve may vary substantially from those on measured
water depth. In appropriate selection of equation or
parameter values for one (infiltration or roughness) can
lead to unrealistic parameter values for the other. The
infiltration capacity concept can be described using the
concept of maximum water storage (Syax ). Although, in
reality the water storage is highly variable due to
different soil and land —uses in catchment scale, Spax
allows the direct comparison of different soil/land —use
units. (Abo-Habaga, 2003) Indicated, the traditional
land leveling (Scraper) are conservation soil physical
properties more than the precision leveling (LASER).
Declining water table and degrading soil health are the
major concerns for the current growth rate and
sustainability of agriculture. Thus, proper emphasis is
being given on the management of irrigation water
usage for adequate growth of agriculture. Keeping in
view, the need for judicious use of our natural

resources, concerted are being made to enlighten the
farmers for efficient use of irrigation water at farm level
(Kaur et al., 2012). After five irrigations experiment the
highest averages percentage of change of soil bulk
density was observed under precision land leveling
0.03% treatment. The averages percentages of change of
soil bulk density were 1.87, 2.35%, 2.8%, 3.2%, and
3.5% at 0-15 cm depth respectively. While the lowest
change were under Rotary tiller treatment. The averages
percentages of change of soil bulk density were 0.63%,
0.91%, 1.1%, 1.4%, and 14% at 0-15 cm depth
respectively (El-Samra et al., 2013). (Naresh, et al,,
2014) Indicated, the LASER land leveling, farmers
could save irrigation water 21%, energy by 31% and
obtained 6.6%, 54% and 10.9% in rice, wheat and
sugarcane higher yields. The total irrigation duration
and applied water depth was reduced to 10.9%, 14.7%
in rice; 13.7%, 13.3% in wheat and 13.5%, 20.3% in
sugarcane as compared to traditional leveled field.

MATERIALS AND MEHODS

This investigation aimed to deduct the empirical
relationship. So as to account for raising irrigation
applied efficiency via soil water flow resistance explain
saving irrigation water due to three landlevlling
treatments were evaluated versus the main evaluating
parameters of water movement in the field. Field
experimenters were carried out at Elgemaza Research
Station, EL-Gharbia Governorate. 1.2 Fed with area of
divided nine different plots each was 6m width x 80m
length and one meter between every plots. The soil
texture was (clayley soil). The experiments were carried
out through two seasons. The first one was planted
Wheat at winter 2014/2015, and the second season was
planted Maize at summer 2015. All crops were plant in
flat soil. Experimental design was to irrigate by surface
— border irrigation.
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The land leveling treatments included: precision
land leveling (by LASER equipment of slopes 0.00% (L1);
convention land leveling(by hydraulic scraper(L2)) and
land smoothing (by rotary tiller(L3)).The experimental are
wire tilled by tow perpendicular paths by chisel plough.
Measured surfaceirrigation efficiency and its components.
Material:

The tractor as power units was used, the New
Holand TM-150 of 120hp (85.7KW).The chisel plow of
9 shanks with plow width 2.25m and 225kg weight.
LASER land leveler with pneumatic 4 tires (16x 650/6),
cutting depth scraper was changed by the hydraulic
cylinder, working width, 300 cm, and total weight was
770 kg was used. The mounted hydraulic scraper with
cutting depth was changed by the tractors hydraulic
system. working width,250 cm and total weight was 467
kg was used. The rotary plow specifications were 35
tines the plow depth, max 15cm was working width,
210 cm, 540 rpm p.t.o shaft speed and 846 kg total
weight.

Methods:

The experimental design was random complete
block the experimental are divided into four plots each
repeated three times.

Measurements:

1- Manning coefficient of roughness,(N). It was
calculated according to Hart et al, (1980) as follows:
N= {(60 So>° *“® VLS,)/ Q,- IL} ®)

Where; S, =Soil surface slope, %., Sy=Water surface

slope at the station where the measurements
were taken,%., L = the length at the station
were the measurements were taken, m,
Qo=Input discharge, L/sec/m width., and I=
actual infiltration rate, mm/min.

2-Flow resistance formulas: (Michael, 1993) reported
that the Flow resistance coefficients computing from
the following equations:

a- Chezy’s formula (V=CVRS),

b-Manning’s formula (V= (R?/3S%/2)/N), and

c-Darcy-Weisbach formula (V=V8gRS/).

In which (R=hydraulic radius, meters), (g=
acceleration due to gravity, meters/sec?), (c=chezy’s
roughness coefficient, L'/2 /T), (n= Manning’s
roughness coefficient, LY/6), and (f= Darcy-Weisbach
roughness coefficient or friction factor, dimensionless).

The resistance coefficients, C, N and f can be
related to each otheras follows: (C/Ng= V8/\f=Rt /6 / N
Vg) (Michael, 1993).
3-Irrigation evaluation parameters:

a- lrrigation application efficiency,(EA),%. It was

calculated according to Michale (1993) as

follows: Eamr™ X100 (5)
W

Where; Ws=Stored water in the root zone, cm, and
Wf=water delivered to each treatment, cm,.
b- Water distribution efficiency,(DU),%. It was

calculated according to Burt et al.(1977)as follows:
DU=(1 — dljxmﬂ ®)
r
Where; d; = Average depth of soil water stored along

the run during the irrigation, cm, and Y=
Average numerical deviation from d;, cm.

¢c- The low-quarter distribution uniformity,( DU_4),%. It
is computed according to Burt et al.(1977) as
follows:
Zavg Lx
pu, =, X100 Q

Where; Zaq L= average depth of water stored in the
low-quarter of the border length, cm, and Z, =
average depth of water accumulated in all
elements, cm.

4- water productivity: Water productivity analysis
physical accounting of water with yield or economic
output to assess how much value is being obtained
from the use of water (Molden et al., 2003),
(Abdullaev et al.,2007),and ( Bouman et al.,2008).
Physical water productivity was calculated by:

WP=Output/Q.

Where WP is the productivity of crop in Kg.m®, Output
is the mass of crop in kilograms and Q is water
resource applied and depleted(m®)

RESULTS AND DISCUSSION

To study the effect of soil land leveling
equipments on change of water movement parameters,
coefficient of flow resistance were minorities in terms
of the state of the soil plowing before. Four irrigated
were applied during wheat growth, first season and six
irrigated were applied period according to 1.5L/Sec Per
meter of width. Two field experiments were carried out
in Gemiza, El-Gharbia government. Winter 2014/2015,
and summer 2015 were two successive agriculture
seasons. The land leveling treatments included:
precision land leveling by LASER equipment of slopes
0.00% (L1); convention land leveling by hydraulic
scraper(L2) and land smoothing by rotary tiller(L3).The
experimental are wire tilled by two perpendicular paths
by chisel plough.

Table(1) showed that the effect of land leveling
treatments on coefficient of flow resistance  with
Average Total water applied at first season. The average
values of coefficient of flow resistances were 0.03412,
0.07338,and 0.24201 at Manning s coefficient of flow
resistance(N), 0.03287, 0.15296, and 0.46380 at
Chizey's coefficient of flow resistance (C), and
0.269288, 0.579142, and 1.91003 at Darcy- wesbach's
coefficient of flow resistance(\/j) at L1, L2, and L3 land
leveling treatments respectively. The greatest values
was 0.24201, 0.46380, and 1.910033 with L3 treatment
at Manning 's coefficient of flow resistance(N), Chizey's
coefficient of flow resistance (C), Darcy- wesbach's
coefficient of flow resistance(\J) respectively and the
Average Total water applied (q¢) I/m/cm was a higher
3243.391 comparing the smallest values was 2516.973
I/m/cm with L1 treatment. And the average values of
coefficient of flow resistances were 0.03412, 0.03287,
and 0269288 at Manning 's coefficient of flow
resistance(N), Chizey's coefficient of flow resistance
(C), Darcy- wesbach's coefficient of flow resistance(\f)
respectively with L1 land leveling treatment at first
season.
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Table 1. The effect of land leweling treatments on coefficient of flow resistance with Awerage Total water

applied at firstseason .

Awerage Total Awerage values of

water applied Treatments Manning's coefficient of flow

Awerage values
Chizeys coefficient

Awerage values
Darcy- wesbach's coefficient

(q) I/m/cm resistance (N) of flow resistance (C) of flow resistance (Vf)
2516.973 L1 0.03412 0.03287 0.269288
3184.115 L2 0.07338 0.15296 0.579142
3243.391 L3 0.24201 0.46380 1.910033

Table(2) showed that the effect of land leveling
treatments on coefficient of flow resistance  with
Average Total water applied at second season. The
average values of coefficient of flow resistances were
0.06822, 0.14139,and 0.19208 at Manning 's coefficient
of flow resistance(N), 0.060777, 0.125964, and
0.114979 at Chizey's coefficient of flow resistance (C),
and 0538331, 1.115724, and 1.0118584 at Darcy-
wesbach's coefficient of flow resistance(\/o[) at L1, L2,
and L3 land leveling treatments respectively. The
greatest values was 0.19208, and 0.114979, with L3
treatment at Manning s coefficient of flow
resistance(N), and Chizey's coefficient of flow
resistance (C), respectively. And the greatest values was
1115724 at  Darcy- wesbach's coefficient of flow
resistance(\f) with L2 treatment and the Average Total

water applied (q¢) I/m/cm was a higher 1944.99 at L3
treatment comparing the smallest values was 1556.70
I/m/cm with L1 treatment. And the average values of
coefficient of flow resistances were 0.06822,
0.060777,and 0.538331at Manning 's coefficient of flow
resistance(N), Chizey's coefficient of flow resistance
(C), Darcy- wesbach's coefficient of flow resistance(\f)
respectively with L1 land leveling treatment at second
season. Increasing the average values of coefficient of
flow resistances on the soil surface as a result of the
inaccuracy of the use of hydraulic scraper result of
dependence on the human factor, While the rotary tiller
work to smoothness soil surface without modification
soil surface levels

Table 2. The effect of land lewveling treatments on coefficient of flow resistance with Awerage Total water

applied at second season

Awerage Total Awerage values of

water applied (q,) Treatments Manning's coefficient of

Awerage values
Chizeys coefficient

Awerage values
Darcy-wesbach's coefficient

I/m/cm flow resistance (n) of flow resistance (C) of flow resistance (\f)
1556.70 L1 0.06822 0.060777 0.538331
1896.93 L2 0.14139 0.125964 1.115724
1944.99 L3 0.19208 0.114979 1.018584

Table (3) showed that the effect of land leveling  20.42% at six irrigations at second season resp
treatments on efficiencies of irrigation at every comparing with (L2), and (L3) treatments resp.

irrigation and the average total efficiencies. (L1),
comparing with the (L2), and (L3), application
efficiency, (AE%) values at every irrigation at two
season were increased . The percentage of increase was
7.35%, 6.98%, 25.99%, and 31.39% at four irrigations
at first season resp, and 26.69%, 12.6%, 22.68%,
24.34%, 38.33%, and 24.33% at six irrigations at
second season resp, and 34.78%, 16.39%, 25.98%, and
12.31% at for irrigations at first season resp, and
38.11%, 21.97%, 2326%, 16.33%, 26.56%, and

Table 3. The effect of land leweling treatments on
irrigation efficiencies at two season's

distribution efficiency, (DU%) values at every irrigation
at first season were increased with LASER equipments .
The percentage of increase was 3.14%, 6.87%, 3.7%,
and 6.18% at four irrigations at first season resp, and
distribution efficiency,(DU%) values at first, and second
irrigations at second season were decreased with
LASER equipments. The percentage of decrease was -
0.083%, and -2,36%, at first irrigation, and -0.083%,
and-0,031% at second irrigation, comparing (L2),and
(L3), resp at second season.

irrigation efficiencies with ewery irrigation and total

Irrigation application

Irrigation No Treatments efficiency (AE)%

Irrigation efficiencies
Water distribution
efficiency, (DU)%

Low-quarter distribution
uniformity(DU,)

Wheat Corn Wheat Corn Wheat Corn

Average L1 80.998 89.91 95.48 95.62 62.79 62.91
L2 70.228 72.95 90.98 95.45 61.10 59.47

L3 67.153 72.55 88.57 94.17 60.75 59.36

As a result of the use of laser equipment for the
second straight season happened to demolish gatherings
soil and the heterogeneity of the distribution of soil
moisture content resulting in a decline in the efficiency
of distribution of moisture from the rest of the another
treatments. The process of cultivation soil down did not

affect the efficiency of water distribution with laser
leveling in the four following irrigations fluctuated
between high efficiency and low values. The
investigators must work for future studies on repeat
laser leveling for more than a season and its impact on
soil properties. (L1), comparing with the (L2) and (L3),
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low-quarter distribution uniformity efficiency,(DU,q%)
at every irrigation at two season were increased . As a
general Land leveling by LASER equipments (L1) the
achievement of higher values for total irrigation
efficiencies have results were (80.998%, and 89.91%),
(95.48%, and 95.62%), and (62.79%, and 62.91%) at
two seasons at application efficiency, (AE%) |,
distribution efficiency,(DU%), and low- quarter
distribution uniformity efficiency, (DU,q%) respectively.
And the lowest values for irrigation efficiencies were
(67.15%, and 72.55%), (88.57%, and 94.17%), and
(60.75%, and 59.36%), with treatment by rotary tiller
(L3), at two seasons at application efficiency, (AE%) ,
distribution efficiency, (DU%), and low- quarter
distribution uniformity efficiency, (DU,q%) respectively.
The percentages of increase was  (15.44%, and
20.06%), and (23.25%, and 23,93%) with L1 treatment
comparing L2,and L3 at application efficiency, (AE%),
at first and second seasons respectively, (4.95%, and
7.8%), and (0.18%, and 154%) at distribution
efficiency,(DU%), at first and second seasons
respectively, and (2.77%,and 3.36%), and (5.78%, and
598%) at low- quarter distribution uniformity
efficiency, (DUjq%), at first and second seasons
respectively.

Table 4. The effect of land lewling treatments on
water productivity (kg/m°)at two season's.
Total applied water Water productivity
Treatments (m*/fed) (kg/m?)
Wheat Corn Wheat  Corn
L1 2507.66 ~ 3527.55 1.0958  1.1906
L2 3183.33 368851 0.8001  0.9624
L3 3303.17 378456 0.6724  0.9512

Table(4) showed that the total applied water, and
water productivity at two seasons after land leveling
treatments. the smallest values for total applied water
was 2507.66 m/fed with L1 treatment comparing
3183.33, and 3303.17 m/fed with L2,andL3 treatments
resp. and the highest values for water productivity was
1.0958 kg/m® with L1 treatment comparing 0.8001, and
0.6724, kg/m® with L2, and L3 treatments resp at first
season. At second season the smallest values for total
applied water was 3527.55 m°/fed with L1 treatment
comparing 368851, and 3784.56 m*/fed with L2,andL3
treatments resp, and the highest values for water
productivity was 1.906 kg/m® with L1 treatment
comparing 0.9624, and 0.0.9512, kg/m* with L2, and L3
treatments resp. Minute settlement using a laser
equipment worked on the uniformity of germination and
increase the rate of germination to increase productivity
and slashing to the values of the amount of applied
water to raise the productivity per unit of water values
while leveling manual control of hydraulic scraper
which depend on the efficiency of the tractor driver
reduced the tropical surface accuracy which affected the
germination of the crop and increase the amount of
applied water, thereby reducing the productivity per unit
of water, while the values of the use of rotary tiller has
depended on the degree of tropical soil surface before
treatment and thus the productivity of the unit depends

on the degree of accuracy leveling soil surface before
treatment.

CONCLUSION

The study was showed the decrease of values of
all coefficient of water resistance with land leveling by
LASER equipments comparing with land leveling by
hydraulic scraper and rotary tiller. The percentage of
decrease of coefficient of water resistance were 54%,
and 79%, 79%, and 92% and 56%, 86% at Manning’s
roughness coefficient(n), chezy’s roughness coefficient
(C), and Darcy-Weisbach roughness coefficient,(Vf )
respectively at hydraulic scraper, and rotary tiller at first
season. The percentage of decrease of coefficient of
water resistance at second season were 51.75%, and
67.61%, 51.76%, and 93.4% and 51.75%, and47.15% at
Manning’s roughness coefficient(n), chezy’s roughness
coefficient(C), and  Darcy-Weisbach  roughness
coefficient,(\f ) respectively at hydraulic scraper, and
rotary tiller. And the increase of irrigation efficiency
with laser land leveling comparing hydraulic scraper,
and rotary tiller. The percentage of increase of irrigation
efficiencies were 15.44%, and 20.61%, 4.83%, and
7.81%, 1.4%, and 3.36% and 36.95%, and 62.99% at
application efficiency, distribution efficiency, low-
quarter efficiency, and water productivity at hydraulic
scraper, and rotary tiller at first season. The percentage
of increase of irrigation efficiencies were 23.24%, and
22.23%, 1.23%, and 4.68%, 11.17%, and 3.06% and
43.75%, and 4526% at application efficiency,
distribution efficiency, low-quarter efficiency, and
water productivity at hydraulic scraper, and rotary tiller
at second season.

REFERENCES

Abdullaev, I.; Hassan, M. U. and Jumaboev, K. (2007).
Water saving and economic impacts of land
leveling: the case study of cotton production in
Tajikistan. Irrigation and Drainage Systems,
21(3-4), 251-263.

Abo-Habaga, M. (2003). Effect of seedbed preparation

systems on the irrigation interval. 8 th

International congress on mechanization and

energy in agriculture, Kusadasi- Turkey.

AJ.; Thornes, JB.; Watts, GP., (1992).

Extending overland-flow models to problems of

slope evolution. and the representation of

complexslope-surface topographies. In: Parsons,

AJ., Abrahams, A.D. Eds. Overland Flow.

Hydraulics and Erosion Mechanisms. Univ.

College London Press, London, pp. 199-233.

Bouman B.A.M.; R.M.Lanpayan and T.P. Tuong (2008).
Water management in irrigated rice: coping with
water scarcity., International Rice Research
Institute, IRRI, Los Banos, Philippines.

Burt, C. M.; Clemmens, A. J.; Strelkoff, T. S.; Solomon,
K. H.; Bliesner, R. D.; Hardy, L. A., and D. E.
Eisenhauer. (1977). Irrigation  performance
measures: efficiency and uniformity. Journal of
irrigation and drainage engineering, 123(6), 423-
442.

Baird,

958



J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 7(12), December, 2016

Clemmens,AJ.; D.E. Eisenhauer, and B.L. Maheshwari
(2001). Infiltration and roughness equations for
surface irrigation: How form influences
estimation. In: Pap 01 -2225, ASAE Annual Int.
Meeting, Sacramento.

El-Samra,EA.; M. A. Matar, and H.S. Mehawed.
(2013). Irrigation efficiencies as function of soil
manipulation. Egyptian journal .Agric research
Vol 91 No 2(A) :299-322.

Grayson, R.B.; Moore, 1.D., (1992). Effect of land-
surface configuration on catchment hydrology.
In: Parsons,. AJ. Abrahams, A.D. Eds. ,
Overland Flow. Hydraulics and Erosion
Mechanisms. Univ. College London Press,
London, pp. 147-175.

Hart, W. E; Collins, H.G; Woodward, G, and A. S.
Humpherys.(1980). “Design and operation of
gravity on surface system.” In design and
operation of farm irrigation systems. ASAE
Monograph 3, st . joseph, Mich , Chap.13.

Kaur, B; Singh, S; Garg, B.R; Singh, J.M.and Singh-
Singh, J. (2012). Enhancing water productivity
through  On-farm  resource  conservation
technology in Punjab Agriculture. Agric. Econ.

Naresh, R.K., Singh, S.P., Misra, A. K., TomarS.S,,
Pardeep Kumar, Vineet Kumar and Sanjeev
Kumar.(2014). Evaluation of the LASER leveled
land leveling technology on crop yield and water
use productivity in western Uttar Pradesh.
Academic Journals. African Journal of Agriculture
research. Vol 9(4),PP, 473-478,23 January, 2014.

Michael, A. M. (1993). Irrigation Theory and practice
Water Technology Center, Indian Agricultural
Research Institute. New Delhi. No(7) PP:448-584.

Modlen D.; R.Murray; H. Sakthivadivel, and R.l.Makin
(2003). A water productivity framework under
stating and action. In: J.W.Kijne, R.Barker, and
D.Molden (eds) water productivity in agriculture
. limits and opportunities for improvements.
CABI, Wallingford,UK.

Scoging, H.; Parsons, A.J.; Abrahams, A.D.(1992).
Application ofa dynamic overland-flow hydraulic
model to. a semi-arid hillslope, Walnut Guch,
Arizona. In: Parsons, A.J., Abrahams, A.D. Eds. ,
Overland  Flow.Hydraulics  and  Erosion
Mechanisms. Univ. College London Press,
London, pp. 105-145.

Walker, W.R. (1992). Guidelines for designing and

Res. Rev. 25(1):79-85. evaluating surface irrigation systems. FAO

Irrigation and Drainage Paper. No 5, 1992 Rome.

L) o 4 gdd Ala o ddlidal) 4 gudl) alai A0
T i) Ao caa sl a5 5 el o abas dala gl B gl taaa iluas
) ) Bgaiall drala - do) 3 IS Lo 3 Auig) acd |
Bl o Aa - s 3 5 s Al Aaaigd) gay agaa |

auisas YoV O/Y 0V E () (5 50 anssa (el ) Cnans sal A jal) Aadlaa 3 jrand) &gy Aasay lial) ol ol
alae J81 (3aiatl Ay il o e slaall Gl s Fs glie il D las gan Al 50 98 il 138 (e Caagl) Y010 (33 ) dna
A gutill (pe il sase O aladial &5 g leliS e 530 5 Aalaal) sluall A€ Jlil () As i olusa i alas 8 4 s
Gyl aladi) - 12 4S5 5 el Apbadll aladiuly 4 suil) - L1 sheall 5 e ie ) 3ull) 5 jea) aladiuly &880 4 gl - -
S JS Al dlalae JSI e S G g el Caand g palatia Gualadl 8 sl &l el & jall any el L3 ) sl
- A el Ayl i 385 51a8) Y Ayl K Aaliaal) cuilS 5 gy Jeadll elaall G jie 2al s I AELAYL A Xa6
4 guiil) SOy &5 e Ay 5l edass e laall Gl s i slie CBlabaal s JAT ) 31115 e alascinly 488000 4 puil) Alalae cilS - )
Jalaal 0463 504V sty Ja 53, i s e slaall e glia Calund il Jaleal 96 Y9 5940 € iy Jil aadl) cilS s 55 AY)
A suilly A5 e A0y A i el 0 988 Jabaad (tlina s (one )l Jalaal %9 AT 5 90T danaiy Jil 5 4 il pedas 43 5881 (5 0
A A gl Alabee S LS J 5V gl llh g gl e 1 sall &l jaall aladinly Alebeall 5 2S00 5 ) dpliadlly
Al Alebaall 5 dpalall A ploadlly Ay guiilly 45 Jae clld 504 Y Y 504Y v Lty Ailaall slaal) 40aS 858 J31 ) 5ll 5 jeal aladinly
a}&qmuﬁsdgiJﬂ\s)@ie\mpwm@y&mamaks-v,d;wwﬂ\@&s}‘;\}m&@)ﬂmbﬂ\
Cload miile Jalaal %1V, 0) 5040 Vo Ay Jil 4l CuilS 38 5 5 AV 4y guiil) O lalaay 4 lie 4 5l gl e 3lall () oo
%EY N0 5% Yoty J8l s Ay yill plass A5 688 (5 50l Jabaal 9647 € 5940 VT Lty Jil 53 il o e 3laall 4 i
s ol el plasioly Alalaall 5 L0 5 el bl 4 guiily 45 jlie ol 54 il pekans A5 523l (i 5 el Jalaad
Aty Adlcaal) Bsall A peS 8 el J8) )5l 5 jeand alasiuly 48800 4 ol Alalae cuilS LS| S s gall 8 el Mgl e
i gall (8 ellh g N gsll e ) sall & jaall aladtiuls dlalaall g Zoalal) Abiadlls 4 il 45 e @lli5 94 13,99 5941V QY
0 Y0, €€ 5L 3 o CilS nad | 9 LBUJAMMMJ\AAW@DJL’)leAM\?\M\CA ng\u\;‘aSc_\ss; A\ @U\
ZAR N CIFSY-S P g PRSY FRES T/ A R ST/ € 5l selSI 06V AY 5 %8 AT gAY 5eliI 9T ¢ Y
4 )8a g Aol ) L1 Alalaal) aladtiul ae (gl DlelS itia £ JsY) i gall 8 Gl g BLiall Bas g Aali) 3o leST 04T 47
%IV Y 5ol el 00 ¢ TA 500) YT ASLY I O Y Y YT 06T Y Y £ 50 ) o il 28 | 2 |3 prilalaally
D) s pall 8 Gl g Bl Ban g Al 51 04 60 YT 5048 VO 5 Al a3l Bl 04 Y T

959



