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Abstract:

This study was conducted at the college of Agriculture/ Duhok University during August-November 2009,
to study the effect of magnetic water treatment and phosphorus fertilizer rates (PO= 0, P1= 90, P2 = 180,
P3 = 270) kg P,Os ha™ and their interactions on some nutrient uptake by summer squash plant in addition
to their effect on some chemical properties soil at (0-15 and 15-30 cm) depth. Mulla-Ahmed seeds were
sown in ridges 0.5 m apart. Half of the treatments were irrigated with well water and the other half with
the same water after magnetization. The resultsindicated that magnetic water significantly increased dry
weight of plants and also had significant effect on uptake of nutrients by plant and soil nutrients and they
wer e significantly higher at 0-15 cm. An interaction of P3x MW gave best uptake values by plant for most
nutrients, higher concentration of calcium, magnesium, total nitrogen and phosphorusin the soil.

KEYWORDS: magnetic water, P rates, nutrients concentration, summer squash.

I ntroduction:

he effect of magnetic treatment on

irrigation water has been studied by
many investigators, the main effect was an
increase in the number of crystallization centers
and the change in the free gas content. Both
effects improved the quality of irrigation water
(Bogatin et a., 1999) which resulted in better
nutrient uptake by plants, Davis and Rawls,
(1996), and exerted a positive effect on nutrient
mobility and availability (Hozayn and Abdul
Qados, 2010).

In many agricultural soils the recovery of
applied P by plants in a growing season is very
low, because in the soil more than 80% of the P
becomes immobile and unavailable for plant
uptake due to adsorption and precipitation
processes in the soil (Holford, 1997). Tisdale et
al. (1993) reported that using P fertilizers,
especially superphosphate, as a very common
method of providing plant P requirement, is not
very efficient in calcareous and akaline soils,
because under such conditions high amounts of
P are turned into insoluble products and become
unavailable to the plant, as only 20% of the
fertilizer issoluble in the first year of use.

Taha et a., (1980), established that the
uptake of phosphorus in calcareous soils is very
low and does not significantly increase by
raising the amount of phosphate fertilizers. Al-
Kaabi (2006) reported that irrigation with
magnetic water led to a significant increase in S,
Zn, Fe, P and N concentrations in leaves, aso
improved al vegetative growth and root

characteristics of orange plant. Maheshwari and
Grewal, (2009), found that irrigating celery with
magnetically  treated water  significantly
increased Ca and P concentrations of celery
shoots. Miradav and Morse, (1998), aso
mentioned that magnetic water improve the
effectiveness of phosphorus and the availability
of nitrogen from the soil layers and increased the
concentration of dissolved O, by 10% in
irrigation water that have a positive effect on
root respiration and growth.

Since there are little or no studies about the
effect of magnetized water on phosphorus
availability and nutrient uptake by squash plant,
Therefore this study was selected to investigate
whether there are any beneficia effects of
magnetic water on phosphorus availability in
calcareous soil of Kurdistan Region and also to
study the response of sguash plants to different
phosphorus rates under magnetic treatments.

Materialsand Methods;

The experiment was conducted at the
Agricultural College/Dohuk
University/Kurdistan Region/ Iraq during the
summer season of 2009, to study the effect of
magnetized water, phosphorus fertilizer rates
and their interactions on nutrients uptake by
summer squash plant in addition to their effect
on some chemical properties of the soil.
Composite soil samples were taken randomly
from the field before planting. The samples were
air dried and analyzed for some physical and
chemical characteristics (Table 1).
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Table 1: Some physical and chemical Properties of the soil.

Measuring Depth (cm)
Character units 015 1530
pH 1:1 extract 8.03 7.90
EC dSm! 0.52 041
Total N gkg! 1.12 1.12
Available P mg kg'! 4.12 3.89
K~ 0.19 0.09
Ca™? Soluble cations 1.74 1.66
Mg*? (mmole L) 0.56 0.54
Na~ 0.49 041
CO;s~ Nil Nil
HCOxy Soluble anions 4.60 3.60
Cl (mmole L) 1.00 0.80
SO« 0.41 0.37
CaCO; gkg! 191.00 198.00
Active 1
CaCo; gkg 105.00 112.00
0.M g kg 16.00 15.00
CEC Cmol kg 34.13 33.71
Clay g kg'! 497 49 478.55
Silt g kg'! 458.59 469.95
Sand gkg'! 4391 51.48
Soil texture Silty Clay | Silty Clay

Table 2: Some chemical and physical analysis of water before and after magnetization.

251

Property MezTSI-lrmg Magnetic | Well
: Units water water
EC dSm! 0.85 0.81
pH — 7.44 7.34
Calcium 1.00 0.90
Magnesium 3.60 3.60
mmol L
Sodium 1.23 1.23
Potassium 0.02 0.02
Surface | 4.1 | 6820 | 74.60
tension
Refractive | 130 | 1.35
coefficient
Density g cm? 0.98 0.93
Viscosity 0.96 0.95
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Squash (Cucurbitapepo L.) was planted on
18™ August 2009 and harvested on 3" November
2009. Spacing was 30 cm between plants, ridges
dimensions were (4 x 1.5 m). Each ridge
contained one row, the row contained twelve
holes, and three seeds were planted per hole, and
then seedlings were thinned to one plant at early
seedling stage (2-3 true leaves). Phosphorous
was applied as superphosphate (46% P,Os) at (0,
90, 180 and 270) kg P,Os ha before planting in
a line paralel to the plants. Nitrogen fertilizer
was applied uniformly to al treatments as urea
(46% N) at arate of 100 kg N ha™ in two equal
doses, the first dose was applied at sowing and
the second at flowering stage. Potassum was
applied as potassium sulfate (52% K0O) at arate
of 100 kg K ha* at the flowering stage. Each row
had its own irrigation line positioned near the
plants. Half of the treatments were irrigated with
well water (WW) and the other half with the
same water after magnetization (magnetized
water (MW)) through magnetism device
manufactured by Dubai company of magnetic
technology with a magnetic field strength 27.4
mT) (Table 2). Weeds, pests and insects were
controlled.

At harvesting stage four plants from each
ridge were taken, spread to individual parts,
washed, air dried, oven dried at 65 C° for 72
hours, weighed and then ground, wet ashed with
acid mixture and kept for analysis. Soil samples
were taken between the plants within crop row
from each ridge at 0-15 and 15-30 cm. Samples
were air dried, ground and sieved through a 2
mm sieve and analyzed for chemical analysis.
The data were analyzed according to factoria
experiment within randomized complete block
design (RCBD), and the differences between
means were achieved according to the Duncan
multiple range test using SAS 9.0 program.

Results:

[rrigation with magnetized water resulted a
significant increase in total dry weight of plant
(Fig.1 A). These results were in agreement with
those obtained by Makhmoudov, (1998), O'kiely
and O'Riodan, (1998). There were aso
significant differences among phosphorus rates,
both P2 and P3 treatments were significantly
different (87.89 and 89.88 g plant™) from P1 and
the control treatment (82.45 and 70.87 g plant™)
respectively. Interactions of P2 and P3 rates with
magnetic water gave the highest values of total
dry weight 95.5 and 95.8 g plant™ respectively

over other interactions and the control treatment
(Fig.1B).

Irrigating with magnetically treated water
dtatistically increased the nitrogen uptake by
plant leaves by 16.33% compared to the control
(Fig.1 A). The results were in agreement with Al
Juboury, (2006). Application of phosphorus
fertilizer aso increased the nitrogen uptake of
the leaves, the highest increase was recorded
from P1 (169.09 g plant™). The interaction
effects between phosphorus fertilizer and
magnetic treatment were significant on nitrogen
uptake by leaves Fig.1 (B). Overal, irrigating
with magnetically treated water significantly
increased nitrogen uptake by leaves, P1 and P2
recorded highest values (184.36 and 181.89 ¢
plant™) respectively.

Uptake of phosphorus by Plants irrigated
with magnetically treated water exceeded that of
well water by 18.5% (Figl A).These results were
in agreement with that of Al-Kaabi (2006).
Regarding to phosphorus fertilizer rates, P1 gave
highest value which was significantly different
from P2, P3 and control. Concerning the
interaction treatments of water type and P rates
(Fig.1 B); there were significant improvements
in leaf phosphorus uptake compared to control.
The highest value (26.19 g plant™) was obtained
with P1 x MW, which was significantly different
compared to other interaction treatments and
control. This indicated that plants of P2 and P3
with well water treatment had P values as that of
PO with magnetic water. Comparing both PO
treatments of magnetic and well water,
magnetically treated plants significantly differ
from well water. The phosphorus supply through
magnetic treatment may enhance phosphorus
uptake and create a more favorable soil moisture
condition which improves phosphorus mobility
and availability.

Water type highly improved K, Ca, and Mg
uptake by plant leaves (Fig.2 A). Phosphorus
fertilizer rates also increased leaf uptake of K,
Ca and Mg compared to control. The best
interaction was achieved with P2 and P3 x MW
for K, Caand Mg (Fig.2 B).

Magnetic treatment significantly improved
(stems and branches) N, P, K, Caand Mg uptake
over control treatment by 19.52%, 22.75%,
32.43%, 12.50 and 12.00% respectively (Fig.3
and4A).

Phosphorus fertilizer treatments affected
nitrogen uptake by (stems and branches), highest
value among phosphorus levels was detected
with P3 (2432 g plant’), which was
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significantly differed from both P1 and control
(19.37 and 19.24) g plant® respectively.
Phosphorus uptake in P3 exceeded PO, P1, and
P2 by (36.11, 41.66 and 9.72) % respectively,
and was significantly different compared to
them. P2 and P3 gave the highest K, Ca and Mg
uptake by (stems and branches). Regarding the
interaction treatments (Fig.3 and 4 B),
combination of magnetic water with highest
phosphorus rate gave the highest N, P, K, Caand
Mg uptake by (stems and branches) relative to
other interactions.

The highest nutrients uptake obtained with
magnetic water could be attributed to the indirect
effect of magnetic treatment in changing soil
physical and chemical properties as well as the
activation of microorganisms which could
increase the availability and uptake of nutrients
(Noran et a., 1996). Degassing of magnetic
water increased its permeability in soil, which
results in an appreciable increase of irrigation
efficiency (Bogatin, 1999). The significant
increase in the rate of water absorption
accompanied with an increase in total mass of
plant with increasing the magnetic force (Reina
et a. 2001), improved availability, uptake,
assimilation and mobilization of nutrients within
plant system and may have contributed in
improving the productivity with magnetic
treatment (Maheshwari and Grewal, 2009).

Effect of Water Type, Phosphorus Rates, Soil
Depth and their Interactions on Some
Chemical Characteristics of the Sail

Total nitrogen and soluble K, Ca and Mg
were significantly higher in the top 0-15 cm soil
depth, however, higher concentration of
available P was found at 15-30 cm depth (Table
3 and 4). Adding phosphorus fertilizer
stimulated P uptake leaving the 0-15 cm soil
depth with lower P level at the end of the
growing season (Silberbush and Lips, 1991). In
addition, roots are concentrated in the top soil
which further stimulates the nutrient uptake from
this layer (Mohammed, 2000). Magnetic
treatment of irrigation water significantly
increased the mentioned nutrients in the soil
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compared to control. These results were in
agreement with (Harari and Lin, 1992), (Noran
et a., 1996) and (Al-Juthari, 2006). Magnetic
treatment may accelerate the transfer of
phosphorus fertilizer into more soluble forms.
Many researchers reported an increase in mobile
forms of fertilizer with magnetic treatment
(Yakovlev et a., 1990) and (Hozayn and Abdul
Qados, 2010). Increasing P level up to P3 aso
increased all nutrients in the soil.

Considering the interaction effect between
soil depth and water type (AxB), MW increased
N, Ca and Mg in both depths and gave higher
concentration at 0-15 cm depth for K and at 15-
30 for P. This may be due to possible
phosphorus movement deeper in the soil of high
rates of P added to the layer; such movement
could be attributed to the saturation of the
application layer with phosphorus which
therefore facilitates phosphorus movement
beyond this layer (Mohammed, 2004).

For (A x C) interaction, P1 at 0-15 cm and P3
at 15-30 cm gave the highest values for N. P3 at
0-15 cm recorded the highest significant K, Ca
and Mg. For phosphorus, P1 at 15-30 cm gave
the highest concentration. The interactive effect
of water type and P levels (BxC) showed that
amost MW with P2 and P3 level gave the
maximum values. The application of P3 level
under well water treatment gave P concentration
lower than the control treatment. Most of the
applied  phosphorus  probably  underwent
precipitation reactions in the soil and
accumulated as an unavailable form. Therefore,
it was reported by Klein, (1999) that P should be
added at rates high enough to saturate the
adsorption and precipitation capacity of root
zone before it being available to plants. With the
triple interaction (A x B x C), P1x MW at 0-15
and P3 x MW at 15-30 cm depth gave the
highest N concentration. Also P3 x MW at 15-30
cm depth gave the highest P concentration. This
could be related to reasons mentioned before.
Maximum values of K, Ca and Mg were found
with the interaction treatment P3XMW at 0-15
cm depth.
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Fig. 1:Effect of water type, phosphorus rates (A) and their interactions (B) on total dry weight, nitrogen and

phosphorus uptake (g plant™) by summer squash leaves.
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Fig.2:Effect of water type, phosphorus rates (A) and their interactions (B) on potassium, calcium and
magnesium uptake (g plant™) by summer squash leaves.
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Fig.3:Effect of water type, phosphorus rates (A) and their interactions (B) on nitrogen, phosphorus and

potassium  uptake (g plant™) by (stems and branches) of summer squash.

256



Journal University of Zakho, Vol. 3(A) , No.2, Pp 250-260, 2015 ISSN: 2410-7549

18.00 -
16.00 -
14.00 -
12.00 |
10.00 - fi
8.00 4 [
6.00 | [
4.00 A [
2.00 - [
0.00 +L=

25.00 +

Q
o]

20.00 - aM.Ww.

BT.W.

=

o w

o o

S o
. .

5.00

Calcium (g plant?)
Calcium (g plant?)

LAAArrrrrA o

T 0.00 -
P2 P3 PO P1 P2

R P AR 8

M.W. TW. PO

Water type P rate (kg ha?) Prate (kg ha?)

(A) B)

0.90 -
0.80 | —
0.70 4
0.60 -
050 -
0.40 -
0.30 -
0.20 -
0.10 -
0.00

Q
o]
Q

oM.Ww.
aT.w.

Magnesium (g plant?)

§
§
N

YA ) o

MW.TW. PO PL P2 P3 ' PO PL P2 P3

Water type P rate (kg ha?) P rate (kg hal)

Fig. 4: Effect of water type, phosphorus rates (A) and their interactions (B) on calcium and magnesium uptake (g
plant™) by (stems and branches) of summer squash.

Table 3: Effect of soil depth, water type, phosphorus rates and their interactions on total soil nitrogen in the (g
kg™).

Soil depth Water Phosphorus level (C) AxB Effect

(cm) (A) type (B) PO P1 P2 P3 of (A)
MW 1.91c 2.79a 2.24b 2.17b 2.28a

o 0-15 2.0l1a
x WW  1.86cd 1.75eg 1.71fg  1.69fg  1.75b

o

x MW 1.79df 2.22b 2.26b 2.79a 2.27a

< 15-30 1.94b

WW  1.82ce  117h  179df  1.67g 1.61c
0-15 1.88d  227a  197c  1.93cd  Effect

AxC
15-30 1.81e 1.69f 2.02b 2.23a of (B)
- MW 1.85¢c 2.50a 2.25b 2.48a 2.27a
X
wWwW 1.84c 1.46f 1.75d 1.68e 1.68b
Effect of (C) 1.84c 1.98b 2.00b 2.08a
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Table 4: Effect of soil depth, water type, phosphorus rates and their interactions on available phosphorus (A),
soluble Potassium (B), Calcium (C) and magnesium (D) in the soil (mg kg'?).

A
Soil ; Phosphorus level (C)
depth n“ :l:];) AxB f:f(e:;
(cm) (&) | VP PO Pl P2 P3 :
MW | 4.86de | 4.53f | 6.08 | 5.75¢ | 5.30b
ol 0-15 4.91a
= WW | 480de | 4.66d-f | 430f | 434f | 452
z MW 574c | 6.74b | 6.61b | 7.41a | 6.63a
15-30 5.52b
WW | 451fe | 4984 | 4.50df | 355z | 4.4lc
0-15 | 483de | 4.60e | 519 | 5.04cd | Egfect
AxC f(B)
1530 | 513 | 5.86a | 560b | 5.48p | ©
MW 530c | 564b | 6342 | 6.58a | 5.07a
BxC
WW | 4.65de | 4.82d | 4.44e | 3.95f | 4.46b
Effect of (C) 4980 | 523 | 5392 | 5.26a
C
Soil Water Phosphorus level (C)
depth type AxB Effl'e:t
(cm) (4) | (B) PO P1 P2 P3 of (4)
MW | 90.18ef | 94.19de | 92.18¢ | 111.22a | 96.94a | §0.61
o | 015
= Y [ "ww | 78.16n | 86.657g | 66.13i | 98.20cd | 82280 |
=
" MW | 89.18ef | 85.50fg | 104.21b | 101.76bc | 95.16a | 86.06
< | 1530 b
Wi | 82.16gh | 86.39fz | 77.15h 62.121 76.96¢
0-15 | 84.17cd | ©0.42b | 79.16e | 104.71a | Effect
AxC s [ 567 | s5.95c | o06so | stosa | I ®
MW | 89.68c | 80.85c | 98206 | 106492 | 96.05a
BxC Ww | 80.164 | 86.52c | 7164 | 80.16d | 79.62b
Effect of (C) 84.02c | $8.18b | 84.92c | 93.33a
References

Al-Juboury, E. R., 2006. The effect of agrotonic
fertilizer, magnetic water and planting date
on vegetative growth, flowering and some
carotenoids  pigments  production  in
Tageteserecta L. M. Sc. Thesis. Horticulture
Department, College of Agriculture, Baghdad
University.(In Arabic)

Al-Juthari, H. A., 2006. Effect of irrigation
water quality, magnetic water and potassium
fertilizer levels on some chemical properties
of soil, growth and yield of corn. M. Sc.
Thesis. Soil Department, College of
Agriculture, Baghdad University.(In Arabic)

Al-Kaabi, M. J. M., 2006. Effect of using
magnetic water in irrigation and foliar
application of urea, zinc and iron on growth
of Mahaly Orange seedlings. MSc. Thesis
College of Agric. Baghdad University.(In
Arabic)

Bogatin, J. N., E. Bonderenko, Z. Gak, E.

Rokhinson and 1. P. Ananyve, 1999.
Magnetic Treatment of irrigation water:
Experimental  result and  application

B
Soil Water Phosphorus level (C)
depth type AxB E{l‘e‘:t
(em) (4) | (B) PO P1 P2 P3 of (&)
o | oas MW | 876c | 8.9%bc | 9.33b | 10.46a | 9382 | . .
P Ww | 6.51fg | 6.14g | 7.42¢ | 6.14g | 6.55¢
C s MW | 7.60de [ 7.95d [ 6.60f | 7.62de [ 7.44b | (o
ww | 5.6 | 6.60f | 6.60f | 5550 | 6.11d
015 | 7.63b | 7.356b | 8.37a | 830a | Effect
AxC f
* 1530 | 664 | 7.27c | 6.60a | 638a | T ®
aw | 8.18c | 8470 | 7.96c | 9.04a | 8412
BxC ww | 6.10f | 637 | 7.01d | 5.85f | 6.33b
Effect of (C) 7.14b | 7.42a | 748a | 7.44a
D
Soil depth | Yater Phosphorus level (C) Effect
type AxB R
(em) () | PO P1 P2 P3 of (4)
MW | 49860 | 65.36b | 51.07d | 71.74a | 5951a | 5455
o | 015 -
" W | 48.64de | 42.15g | 43.78eg | 61.41bc | 4899b | a
E R 51.07d | 57.15¢ | 63.23b | 47.42df | 54.72¢ | 4546
- WW | 44.99eg | 42.56f | 36.86h | 44.38eg | 42.20d b
0-15 | 49.25¢d | 53.76b | 47.42¢d | 71.74a | Effect
AxC _ of (B)
15-30 | 48.03cd | 49.86c | 50.04c | 61.41bc
MW | 30460 | 61.26a | 57.15b | 47.42df | 57.11a
Bxc W | 46.82d | 42.36e | 40.32e | 44.382g | 45.60b
Effect of (C) 48.64c | 51.81b | 48.73¢ | 56.24a

conditions. Environ. Sci. Technol., 33, 1280-
1285.

Davis, R. D. and W. C. Rawls, 1996. Magnetism
and Its Effect on the living system. Environ.
Inter. 22(3): 229-232.

Harari, M. and I. J. Lin, 1992. Water exposed to
magnetic treatment: muskmelon (cantal oupe)
growing. Magnetic and Electrical Separation,
3:93-104.

Holford, 1. C. R., 1997. Soil phosphorus: its
measurement, and its uptake by plants. Aust.
J. Soil Res,, 35: 227-239.

Hozayn, M. and A. M. S. Abdul Qados, 2010.
Irrigation with magnetized water enhances
growth, chemical constituent and yield of
chickpea (CicerarietinumL.). Agric. Bial. J.
N. Am. 1(4): 671-676

Klein, L., A. Meimon and D. Skedi, 1999. Drip
nitrogen, phosphorus and  potassium
fertigation of 'Spadona pear, J. Plant
Nutrition, 22: 489-499.

Maheshwari, B. L. and H. S. Grewal, 2009.
Magnetic treatment of irrigation water: Its
effects on vegetable crop yield and water

258



Journal University of Zakho, Vol. 3(A), No.2, Pp 250-260, 2015

ISSN: 2410-7549

productivity Agricultural Water Management
96: 1229-1236.

Makhmoudov, E., 1998. Report of the water
problem institute at the science academy of
the republic of Uzbekistan on application of
Magnetic technologies for irrigation of cotton
plants. Magnetic Technologies
(L.L.C).www.Magnetic ceast.com.

Mengel, K. and E. A. Kirkby, 2001. Principles
of plant nutrition.5" ed. Kluwer Academic
Publishers, London.

Miraslav, C. and D. Morse, 1998. Mechanism of
the long-term effect of electromagnetic
radiation on solution and suspended collides.
Longmuir. 14 (4): 783-787.

Mohammed, M. J., 2004. Squash yield, nutrient
content and soil fertility parameters in
response to methods of fertilizer application
and rates of nitrogen fertigation. Nutrient
Cycling in Agroecosystems 68: 99-108

Mohammed, R. M. J., 2000. Root systems and
fertigation. In: Ryan J. ed. Plant nutrient
management under pressurized irrigation
systems in the Mediterranean region.
Proceedings of the IMPHOS International
Fertigation Workshop organized by the
World Phosphate Ingtitute  (IMPHOS),
Amman, Jordan. ICARDA, Aleppo, Syria
232-245.

Noran, A., U. Shani and |. Lin, 1996. The effect
of irrigation with magnetically treated water
on the translocation of minerals in the soil.

259

Magnetic and Electrical Separation, 7. 109-
122.

OKiely, P. and E. O'Riodan, 1998. Report on an
experiment to determinate the quantitative
and qualitative effects of VI-AQUA activated
water on the germination and growth of
Loliumperenne. Z. P. M (Europe) Limited,
Innvation Center, Limerick, Ireland.

Reina, F., L. Pascua and |. Fundora, 2001.
Influence of a stationary magnetic Field on
water relations in lettuce seed, Part |I:
experimental results. Bioelectromagnetics, 22
(8): 595-602.

Silberbush, M. and S. H. Lips, 1991. Potasium,
nitrogen ammonium/ nitrate ratios and
sodium chloride effects on wheat growth. I.
Shoot and root growth and minera
composition. J. Plant Nutrition. 14: 751-764.

Taha, M. A., U. N. Malik, Q. Makhdum and F. J.
Chandhry, 1980.Preliminary investigations
on available and potentialy available

phosphorus  using  electroultrafiltration
(EUF).ProcintSymp EUF Budapest,
Hungary.

Tisdale, S. J,, W. L. Nelson, J. D. Beaton and J.
L. Havlin, 1993. Soil Fertility and Fertilizers,
5" ed. Macmillan, New Y ork.

Yakovlev, N. P.,, I. A. Shushpanov and G. I.
Fomin, 1990. On results ofcrop irrigation
with magnetic field activated water. In
Increase of Irrigated Water Quality; Moscow:
23-34 (in Russian). (Abstract in English).



Journal University of Zakho, Vol. 3(A) , No.2, Pp 250-260, 2015 ISSN: 2410-7549

S U3 15 S 5 (Soy55 3 (93157 a5 Lie she J 5y gk P il 5 (6 SudlS g0 B0 U S8
gas i J 13 LS

& g
USHus ¢ (20090593 bz —¢Lw) sk 3 S5 4l [ gl 158 J Oleldes wile 4 S8 B
o P3=270 5 P,=180 (P1=00 (Py=0) 65k 5 1357 1357 ot 3 5 Sl 3o B0 6 S8
0S5 Loy iy 5 15 G 5 (So33y 3 Byl g WS ey s d 01y ol 5 (1 yua P05
st 005 Wls 013 O1jlis s Ol Wl U S (5 AU Y JheS s o Joda juw J 01
a3l Ol j030 g Ui 0L 1030 st pdd 31 O S0.5) wila (1_)& o2 100) <oy @ MUy 5 sl
540 5 200 6 Sl g0 BU (g S Conldasy g Sl 3o ity (6 g BU @ 63 U 5 L BU & ONBU
S g e s J g Bl Sy Loy ogyy Kia LS g J g Sl
Lt y030 i s 15-0 W15 J gl @ 13 (FUS Sldir b 9 W1 Ugpediy 6,800 w15 Sy,
parendS 5 L pha W a5 S 13 (Seyg) 3 (Gl oS Wis calg el (PSXMW)

. . . =
N3 (FU D Sy 5 U g b (P gomerS do

TedSIN ) (B U B gaamead N bl pliasal S jpdadll Slgray Lakool sl 30
Send iladlowe

W EA

Liall b 5b anld (2009-au a5 —OT) 58 IS dons daalxfaclll S L & 4l 0
bl poland e gy Jlidly 1S/ 1357 (P3=270, P,=180, P1=90, P(=0) siuidl ste olisimey
0.5 Bles e Chbloe (3 (4 M) 15 sy ASeS) 70l Slis am e B150 SIS 2,80 Jsaadt 25004
Gradly & oolt SOl Gral cugy ol SO S 3100 Jung psemlisdly pmgrdl sler Ll e
Syxe U 4 O ST oLl O 05l e Larall Ll dgime 8515 29y mild) bl Ladaiie a5 ol Y
1520 Gorll Loguas a3l ©lsVly polial) 515 & diginn 325 1 oly DLl 3 ol olaned o
23S o IS ST ety oLl 8 e ol jolane il Ladl (PaXMW) o) dlobas clasl oo
A 3 i) 5 IS0 oyl il

260



