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Abstract

Late blight caused by Phytopthora infestans (Mont.) de
Bary and early blight caused by Afternaria solani (Ell. and
Mart.) as well as gray mould incited by Botrytis cinerea
Person are considered the most destructive potato foliage
diseases. Plant extracts, organic acids and fungicide were
tested against the three pathogens under field conditions.
This study showed that, organic acids followed by plant
extracts were the most effect on potato Valor variety in
different seasons when compared with fungicide and
increased vyield. Salicylic acid was the most effective organic
acids increased in percentage reduction of disease incidence
in plants either cultivated in organic or mineral fertilization
fields in season 2004 and 2005. The percentage reduction of
disease incidence and disease severity was higher in organic
fertilization than in mineral one. Camphor and garlic extracts
were the most effective while, the least zanzalkht.

INTRODUCTION

Potato represents one of the most important vegetable crops in family
Solanaceae. Several fungal diseases attack the foliage system of potato plants during
all growth stages. Late blight caused by p .infestans, early blight caused by A. solani
and gray mould caused by B. cinerea are the most potato foliage diseases. Disease
severity against different pathogens was determined under on Valor variety. Plant
extracts, organic acids and fungicide were tested against three pathogens under field
conditions. The efficacy of plant extracts (Alium sativumn) garlic bulb extracts, neem
leaf extract (Melia azedarach) and Ocimum leaf extracts) were used to control the
early blight disease caused by A. solan/ (Prasad and Naik 2003) . Allium sativum
screened for activity against A. solani. It exhibited good fungi toxicity and completely
inhibited mycelial growth at a concentration 5000 ppm.They suggested that all the
tested materials were significantly affected under greenhouse conditions but their
effect were differed from each to other (Hilderbrandt et a/.,, 2006).

Salicylic acid as systemic induced resistance (SIR) to late blight in different
potato cultivars caused by Phytophthora infestans in field--trials in Sweden and in

growth chamber experiments. The non pathogen A. cryptogea and salicylic acid were
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used as inducer agents. In the field, plants were naturally infected by A. infestans
while the indoor plants were inoculated. The degree of SIR obtained varied with the
cultivar used and also with the type of inducer (Quintanilla and Brishammar 2006).
Salicylic acid a signal substance produced upon eliciting potato leaves with
arachodonic acid. Systemic acquired resistance (SAR) against Phytophthora infestans
in potato was obtained after injection in the intercellular space. Good protection
occurred in the upper leaf when low concentration. was applied (10 ppm).Salicylic acid
(SA) its putative role as a signaling molecule. However ,its role as a signaling molecule
for SAR in potato seems questionable(Coquoz et &/, 2007).Fifteen fungicidal
treatments were evaluated during 2006 for their efficacy in controlling late blight of
potato caused by A. infestans in Prince Edward Island, Canada. They detected that,
Mancozeb as Dithane and Fluazinan gave good disease control and the other

treatments gave partial disease control (Platt et a/,, 2007).

MATERIALS AND METHODS

- Field experiments

These experiments were conducted at the conditions of El Knaiat valley, El-
Sharkia governorate where Valor potato variety was used in summer season (January)
2004, 2005. Different treatments were distributed in complete randomize plots. Three
plots (3 x 3) each contained 4 rows with 48 plants were used for each treatment. The
tuber seeds of potato were planted in the deep 15 cm and length 30 cm in light clay
soil. All field experiments were divided into two groups. First group was fertilized with
(chicken manure) as organic fertilization produced by All Qauliila company in El-
Sharkia governorate. Seven kilograms/m? dry matter of organic compost was added
before planting 1 kg/10 liter diluted water was sprayed after 45, 65 days from
planting. Second group was fertilized with mineral fertilization as super calcium
phosphate at 20 kg/300 m? and super nitrate was added after 40, 60 days as 50
kg/300 m?. In all field experiments, percentage of disease plants, disease severity and

yield were determined two weeks after treatment.
- Potato pathogens

Alternaria solani and B. cinerea were grown on Czapek Dox agar medium (Salam
et al, 2006)while, P, infestans was grown on corn meal agar medium for 14 days at
18 £2 °C in the dark(Abd-El-Moity, 1985). The isolated fungi were purified using the
hyphal tip and/or single spore techniques according to Brown (1924) and Hawker
(1960). The fungal suspension was prepared by adding de-ionized distilled water to

the culture and incubated at 5 - 8°C in refrigerator for 2 - 3 hrs to stimulate releasing
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of zoospores. The zoospore suspension was adjusted to be 8 x 10* zoospore/ml.
Fungal suspension of eaci: tested fungus separately was collected and adjusted using
sterilized water to be 8 x 10* (A. solani) and 13 x 10* (B. cinerea) cfu/ml. using
hasmocytometer technique (Brame and Flood, 1983).Inoculating by these fungi was

carried out under greenhouse conditions using fungal suspensions.
- Preparation of all treatments

Plant extracts obtained from (Allium sativum) garlic bulbs, (Melia azedarach) neem
leaves, (Eucaptuls sp.) camphor leaves and (Azadrichta indica) zanzalkht leaves were
used. Extracts were prepared by mixing 10 g of frozen plant materials with 100 ml of
water using electric blender for 5 minutes. The plant extracts were obtained by
filtrating the previously mentioned mixture blended plant and water through double
fayers of cheese clothes. The filtrated plant extracts were centrifuged at 3000 rpm for
10 minutes just to get rid of any solid particles. Prepared plant extracts were sterilized
using sterilizer membrane 0.2 pm Millipore. Different concentrations (2.5, 5, and 10
%) of plant extracts (garlic, camphor, neem and zanzalkht) were prepared as
mentioned before and formulated as 1: 1 (v/v). Organic acids as (ascorbic and citric
acids) were used at 500 ppm. while, salicylic acid at 200 ppm. was formulated as 1: 1
(v/v). Chemical fungicide dithane Mss was used as 2.5 g/liter distilled water. Potato
plants were examined periodically. Three replicates were used for each treatment.

Control was conducted in this study, treated with pathogenic fungi.
- Statistical analysis

The resuits of the previous experiments were statistically analyzed according to
the procedures reported by Snedecor and Cochran (1980). The means of all
treatments were compared by the least significant difference value “L.S.D.” at 5%

level of probability.

RESULTS AND DISCUSSION

- Efficiency of different plant extracts for controlling potato foliage

diseases

Using different concentrations of plant extracts on potato Valor variety at two
success seasons (2004 and 2005) in organic and mineral fertilizations under field
conditions were led to significant control of three potato pathogens. Datalin Table (1)
clear that, the percentage reduction of disease incidence and disease severity was
higher in organic fertilization than in mineral one. The highest concentrations of plant

extracts 10% were more effective for controlling pathogens. Generally percentage
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reduction of diseased plants and severity was higher in 2005 than 2004 season in all

investigated diseases and plant extracts.

Neem and zanzalkht at 10% recorded the same percentage (55.56%) when
used against early blight disease caused by A. solan/ on plants cultivated in organic
fertilization in season 2004 while, garlic extract 10% was the most effective on plants
cultivated in mineral fertilization (49.99%). When percentage of gray mould disease
was determined data indicated that, garlic extract was the most effective in controlling
the disease in organic fertilization at conc. 10% (83.3% reduction) while, in mineral
fertilization neem extract at conc. 10% recorded 75.03% reduction of diseased plants
and severity was higher in 2005 than 2004 season in all investigated diseases and

plant extracts.

Data also showed that, camphor and neem extracts at 10% was the most
effective against late blight caused by P. infestans which recorded 55.56%, while,
camphor and zanzalkht extract at 10% recorded(40.65and 49.99%,respectively)on
plants cultivated in mineral fertilization. When the percentage of disease was
determined in season 2005 in organic and mineral fertilization data revealed that, the
percentage reduction of disease incidence was increased in organic fertilization than
mineral fertilization. The percentage reduction of early blight caused by A. solani was
increased by using neem and garlic extracts at 10% (72.21% and 55.65%)
respectively in mineral fertilization. Garlic extract at three concentrations were the
most effective against gray mould disease caused by B. cinerea in organic and mineral
fertilization which recorded (93.33% and 85.03%%, respectively) at conc. 10%. Neem
extract at the highest conc. 10% increased the reduction of percentage of late blight
disease in organic fertilization and garlic extract at conc. 10% in mineral fertilization
recorded the same data 60.01%.



Table 1. Efficiency of different plant extracts concentrations for controlling potato foliage diseases.

Reduction %of diseases plant Reduction% of disease severity ]
e)I:tlraanctts Fertilization Alternaria solani Botrytis cinerea A ’%}%@’tﬁg a Alternaria solani Botrytis cinerea Pl%lg;;gggr a Yield (kg/piot)
2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
25 o Organic 35.08 50 28.05 73.26 21.97 33.36 8.33 30.21 7.53 57.36 33.56 29.03 39.31 39.2
i Mineral 40.65 43.32 44 .46 63.33 21.97 40.01 16.12 145 19.23 43.15 16.33 30.16 33.43 39.2
% 50 Organic 35.08 61.03 83.3 80.03 36.86 53.36 27.8 33.26 15.35 63.91 45.23 36.91 43.81 39.8
%o

O
Mineral 40.65 49.99 55.51 78.33 21.97 60 22.14 21.62 27.67 59.36 30.63 34.03 39.84 39.36
10% Organic 44.42 61.03 83.3 93.33 40.65 53.36 27.5 39.17 17.77 68.52 51.63 48.79 40.4 42.08
Mineral 49.99 55.56 55.51 85.03 40.65 60.01 25.46 33.72 36.2 74.94 33.56 43.27 40.54 39.52
2.5 9 Organic 25.74 33.36 35.08 46.63 31.31 40.02 11.83 26.46 11.04 32.12 36.51 36.16 51.8 48.15
s 20 Mineral 21.97 36.63 33.28 40.62 21.97 40.02 24.43 22.56 23.54 21.52 24.06 28.86 43.8 43.2
5 5 9 Organic 25.74 44.43 55.56 46.63 40.65 40.02 18.73 36.4 15.46 42.32 38.21 47.36 51.24 51.25
1S 0 Mineral 3131 43.32 33.28 64.92 40.65 46.63 31.13 40.93 33.43 32.21 31.63 39.66 44.18 41.84
8 10% Organic 35.08 50 72.26 59.95 55.56 53.36 17.06 56.2 17.79 50.46 48.46 61.63 53.54 53.62
° Mineral 31.31 49.99 47.16 71.68 40.65 60 37.24 53.53 35.29 41.85 34.52 52.41 49.21 44,5
2.5 % Organic 35.08 55.46 35.08 59.95 21.97 53.36 31.23 28.16 31.57 24.23 31.76 23.97 42.9 44.99
. Mineral 21.27 36.63 47.16 47.35 21.97 26.71 23.14 15.42 28.81 29.52 18.58 2141 30.33 41.46
% 5 %% QOrganic 55.56 61.03 44.46 66.63 21.97 53.36 47.9 34.76 43.63 30.71 48.5 38.46 52.4 45.23
2 Mineral 31.31 49.99 61.11 47.35 21.97 26.71 30.59 30.88 37.43 38.66 26.03 31.93 37.13 43.24
10% Organic 55.56 72.21 80.53 80.06 55.56 60.01 58.33 46.31 51.02 | 4752 62.86 43.53 52.34 52.81
0 Mineral 31.31 62.2 75.03 78.33 31.31 60 39.73 43.12 46.33 41.46 33.23 47.86 34.85 38.85
2.5% Organic 25.74 16.64 25.74 40.01 21.97 26.71 11.86 27.04 17.49 22.61 30.13 34.19 37.4 39.76
= i Mineral 21.97 30. 4 33.28 20.66 21.97 20.06 14.53 24.16 23.13 19.51 15.46 16.86 31.16 41.2
= 59 Organic 25.74 16.64 25.74 60.01 21.97 46.63 28.36 28.63 36.12 32.63 37.22 36.86 43.86 46.96
I ° Mineral 21.97 30. 4 33.28 20.66 31.31 26.7 20.67 25.69 30.63 31.32 23.81 26.6 31.26 43.3
= Organic 55.56 38.96 44.42 73.36 40.65 53.36 29.63 33.62 46.2 40.49 49.01 39.2 44.34 47.64

0,

N 10% | Mineral | 3131 | 4999 | 4446 | 5393 | 4999 | 4001 | 2754 | 3561 | 3764 | 4483 | 3193 | 384 | 3452 | 5033
Dithane Mas Organic 25.74 22.21 49.99 33.54 40.65 47.65 28.81 26.62 54.77 59.31 38.72 47.91 60.83 41.8
Mineral 21.97 49,99 33.28 63.33 35.08 53.36 30.56 42.13 17.09 38.03 24.86 45.96 61.15 41.18
Contro Organic 0 0 0 0 0 0 0 0 0 0 0 0 33.2 394
Mineral 0 0 0 0 0 0 0 ~ 0 0 0 0 0 31.59 37.1
LS.D. 0.05 Organic 7.95 7.62 11,51 10.12 7.66 8.76 7.3 5.01 5.6 5.06 4.6 6.96 8.76 7.66
Mineral 10 8.79 13.01 11 41.18 10.44 6.3 5.38 4.49 6.27 3.79 4.77 2.57 2.74
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All plant extracts at three different concentrations increased the reduction of
disease severity-'in organic and mineral fertilization compared with control. The
reduction of disea§e severity was increased in season 2004 in mineral fertilization than
in organic fertilization when plant extract was used against three pathogens. Neem
extract at 10 % was the most effective when used against A. so/ani in organic
fertilization (58.33%) and in mineral fertilization (39.73%). Neem was the most
extracts recorded the highest effect when used against B. cinerea at all tested concs.
(2.5, 5, 10%) in organic and mineral fertilization (31.57, 43.63, 51.02%) and (28.81,
37.43, 46.33%) when the reduction of disease severity was determined data showed
that, neem extract at 10% conc. recorded 62.86% when used against late blight
caused by P. infestans in organic fertilization whereas, camphor extract was the most
effect at 2.5, 5, 10% conc. while in mineral fertilization were (24.06, 31.63, 34.52%).

In season 2005 camphor extract was the most effect at the concentration 10%
when used against A. solan/ in organic and mineral fertilization (56.2%,
53.53%).Garlic was the most effective investigated extracts which increased the
reduction of severity of B. cinerea in organic and mineral fertilizations which recorded
(68.52% and 74.94 % respectively)..Camphor extract at conc. 10% increased the
reduction of A. infestans severity in organic and mineral fertilization 61.63% and
52.41%, respectively. The yield was determined when zlant extracts used against
three pathogens. Data recorded that, the yield increased in organic fertilization than
mineral fertilization in two investigated seasons (2004, 2005). Camphor extract was
the most effective which increased yield in organic and mineral fertilization in season
2004 by 53.54, 49.21 Kg / pot. In season 2005 camphor extract at 1C% iecorded
53.62 Kg / pot in organic fertilization while, zanzalkht extract recorded (50.33 Kg /
pot) in mineral fertilization. This might due to garlic extract contains special materials
which inhibited the activity of hydrolytic enzymes produced by pathogens due to
inhibition of this group of enzyme, the pathogen can not digested the complex
materials in medium to convert them to the food state necessary for its metabolism as
the result the pathogen can not progress (Abd-El- Moity, 1981).The obtained data
were accordance with Mc.Calla and Maspins (1964) whom reported that, some plant
organs contain relatively high amount of certain chemical compounds showed
inhibitory effects to different fungi. No doubt those antimicrobial agents involve
numerous heterogeneous groups of biologically active ingredients. These compounds
were included alkaloids, essential oils, phenol compounds, etc. as well as from reviews
by using plant extracts at three concentrations on potato plants led to reduce early
and late blights as well as gray mould diseases was discussed. The effect of neem
extract on the pathogens might due to its antifungal effect or increase the
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phenylalanine ammonialyase activity in  the leaves. Garlic is act on disease through
certain volatile thieols compounds (Coley Smith, 1976 and Abd-El-Moity, 1981).
- Efficiency of organic acids for controiling potato foliage diseases

Data in Table (2) show that, all tested organic acids caused significant reduction
of disease incidence in both tested seasons compared with control treatment. On Valor
variety salicylic acid was the most organic acids increased the percentage of reduction
of A. solani disease incidence in plants cultivated in organic fertilization fields at
season 2004 (83.33%) and (72.21%) at season 2005. Ascorbic and salicylic acids
were recorded the same percentage in mineral fertilization fields at season2004
(40.65%) while, salicylic and citric acids recorded 49.99% in mineral fertilization fields
in season2005. Salicylic acid was the most organic acids increased the percentage
reduction of B. cinerea disease incidence in plants cultivated in organic fertilization at
seasons 2004 and 2005 (83.33and 100%, respectively), whereas, salicylic acid was
the most effective in mineral fertilization at season 2004 (66.72%) and citric acid at
season 2005 (80.03%).

Salicylic acid was the most organic acids increased the percentage reduction of
P. infestans disease incidence in organic and mineral fertilizations fields during season
2004 (75.03%) and season 2005 (73.36%). The reduction of A. solaniand B, cinerea
disease severity was increased by using salicylic acid in organic and mineral
fertilizations at season 2004 (71.13, 59.04%) and (54.95, 66.32%). Salicylic acid was
the most effective on the reduction of A. solani disease severity in organic fertilization
(63.16%) and in mineral fertilization (58.46%) at season 2005.Ascorbic acid increased
reduction of B. cinerea disease severity in organic fertilization (66.63%) whereas,
salicylic acid was the most effective in mineral fertilization (65.61%).

The reduction of P. infestans disease was increased by using ascorbic in organic
fertilization (47.13%) while salicylic acid the most effective in mineral fertilization
(51.33%) at season 2004.Salicylic acid was the most effective in organic and mineral
fertilizations(61.64 and 45.96%) at season 2005.The yield increased by using ascorbic
acid in organic fertilization at seasons 2004and 2005 (60.6, 52.6 kg / plot) and in
mineral fertilization season 2004 (55.35 kg / plot) while, salicylic acid was the most
effective in mineral fertilization at season 2005 (64.23 kg / plot). The effect of these

chemicals might be due to their direct effect or the role of these chemicals in inducing
disease resistance (Coquoz et al, 2007) suggested that, SA-binding by protein SA-
binding protein (SA-BP) caused inhibition of its catalase activity and induction of
defense response. SA essential for the development of SAR could possibly play a role
in local resistance. Data also indicated that, using tested fungicide (dithane Mys)
differed in their reaction. This might be due to selective relationship between fungicide
and fungi (Mayton et a/,, 2001).



Table 2. Efficiency of organic acids for controlling potato foliage diseases on Valor variety.

Organic acids

Fertilization

Reduction% of &iseases plants

Reduction%of disease severity

Yield (kg/plot)

Alternaria solani | Bolrytis'cinerea A h},’%@ggg’ a Alternaria solani | Botrytis cinerea P h%%%’g;g’ a
2004 2005 2004 | 2005 2004 2005 2004 2005 2004 Y0 2004 2005 2004 2005
Organic 58.36 38.96 | 75.06 | 73.38 66.63 40.02 45.13 | 51.59 | 4398 | 6663 17.13 35.27 60.6 526
Ascorbic acid
500 ppm
Mineral 40.65 18.92 | 44.46 | 56.62 49.99 20.06 44.83 | 5243 | 26.39 | 42.51 35.56 38.44 55.35 43.8
Organic 75.3 66.67 75.03 | 86.76 31.33 40.02 58.58 62.61 35.86 61.93 34.52 38.16 52.9 49.8
Citric acid
500 ppm
Mineral 31.31 49.99 33.28 { 80.03 40.65 33.36 36.68 3543 50.46 3231 37.09 35.83 51.26 | 44.33
- Organic 83.33 72.21 | 83.33 100 75.03 73.36 7113 | 7116 | 54.95 | 64.31 35.12 61.64 54.55 | 48.38
Sah%hc acid .
200ppm ; :
Mineral 40.65 49.99 66.72 | 71.68 75.03 73.36 59.04 58.46 66.32 65.61 51.33 43.96 53.53 64.23
Organic 25.74 22.21 49.99 | 33.54 40.65 47.65 28.81 26.62 | 54.77 59.31 38.72 47.91 60.83 418
Dithane Mys -
Mineral 2197 | 4999 | 33.28 | 63.33 35.08 53.36 3056 | 42.13 | 17.09 | 38.03 24.86 45.96 61.15 | 41.18
Organic 0 0 0 0 0 0 0 0 0 0 0 0 33.2 39.2
Control
Mineral 0 0 0 0 0 0 0 0 0 0 0 0 31.59 371
Organic 19.07 17.34 21.62 | 12.89 21.66 10.04 20.1 13.57 11.1 13.62 12.8 13 3.38 494
L.S.D. 0.05
Mineral 18.06 14.18 16.7 | 19.74 13.99 11.55 21.12 | 14.15 | 1094 | 11.63 13.68 13.16 6.69 4.82

W3LSAS FAUNLINDIHOV JINVOHO
¥3IANN SISYISIA 3DVIT04 OLY.LOd ONITIOHULNOD 04 SAOHLIW Q3LVYOALNI

891



10.

11,

12.

TOHAMY, M. R., ef al., 169

REFERENCES

Abd-El-Moity, T. H. 1981. Further studies on the biological control of white rot
disease of onion. Ph.D. Thesis, Fac. Agric., Minufiya Univ., pp. 135.

Abd-El-Moity, T. H. 1985. Effect of single and mixture of Trichoderma harzianum
isolates on controlling three different soil borne pathogens. Egypt. J. Microbiol.,
Special Issue, 111- 120.

Brame, C. and J. Flood. 1983. Antagonism of Aureobasidum pullutans towards
Alternaria solani. Trans. Br. Mycol. Soc., 81:621-624.

Brown, W. 1924. Two mycelial methods of isolating single strains of fungi by
cutting out a hyphal tip. Ann. Bot., 38: 402-406. ‘

Coley-Smith, J. R. 1976. Some interaction in soil between plants, scolorotium
forming fungi and other microorganisms. In Biochemical pests of plant parasite,
Fiend, L. and Three Fall, D. K. (eds). Academic Press London, New York, San
Francisco, pp. 11-22.

Coquoz, 1. L., A. 1. Buchala, P. Meuwly, M. Geibel,D. Treutter and Feucht 2007.
Salicylic acid: a signal substance produced upon eliciting potato leaves with
arachidonic acid. J. Pl. Pathot., 89 (3)53-54.

Hawker, L. E. 1960. Physiology of Fungi. Univ. of London Press, LTD WarWich
Square, London (p. 111-120).

Hildebrandt, U., O. Fuziad, F. 3. Marner and H. Bolhe. 2006. Chemical composition
prosperities of the essential oil of Allium sativum. J. Pl. Pathol., 88(1):39-52.

Mayton, H., G.A. Forbes, E.S.G. Mizubuti and W.E. Fry. 2001. The roles of three
fungicides in the epidemiology of potato late blight. PI. Dis., 85:1006-1012.

Mc-Calla, T. M. and F. A. Maspins. 1964. Phytotoxic substances from soil

microorganisms and crop residues. Bact. Rev., 208:212.

Platt, H. W., D. H. Martin, R. C. Driscolly and A. M. Naik. 2007. Strategies for
chemical control of potato late blight on two localities of Merida State, Venezuela.
J. Pl. Pathol., 98(3):311-324.

Prasad, Y. and M. K. Naik. 2003. Evaluation of genotypes, fungicides and plant
extracts against early blight of tomato caused by Alternaria solani. Indian J. Pl
Protec., India, 31(2):49-53. {c.f. CAB Abstract 2003/10- 2005/07).



170 INTEGRATED METHODS FOR CONTROLLING POTATO FOLIAGE DISEASES UNDER
ORGANIC AGRICULTURE SYSTEM

13. Quintanilla, P. and S. Brishammar . 2006. Systemic induced resistance to late
blight in potato by treatment with salicylic acids and Phytophthora cryptogea. Pl.
Dis., 88(1):39-52.

14. Salam, A. A., M. M. Jarjees and K. S. Juer. 2006. Enhancement of Alternaria solani
isolates for sporulation on culture media and evaluation of their pathogenicity.
State Board for Agric. Res., College of Agric., Univ. of Baghdad Aboghorib,
Baghdad, Iraq.

15. Snedecor, G. W. and W. G. Cochran. 1980. Statistical Methods. Oxford and J. PJ.
Publishing Comp, 7th edition.

16. Thind, T. S. and 1. S. Jhooty. 1982. Studies on spray schedule of Dithane M-45
and Blitox against early blight of potato. Phytochemistry, India, 40 :( 3)673-676.
(c.f. CAB Abstracts 1984-1986).



TOHAMY, M. R,, et al, 171

cdildaall B g padd) £ garal) (2l pal Aadlsal Aldsia 35k
Yot s la slas tagh ¢ ¥ el ae Bila adgi Vo LS5 daal Vo algd L daaa

G 3 ol = Aol I IS = ool 0 il i
o = 5 juall = e ] Cgadl S o — Ay pnell de i1 5 S sl Janall ¥

o 3—ai Jal je Bl A pall Glsall o 32adly uballadll (5 il ¢ geaall sy

s_al 3 gaill m e il ) Gl aal ey ¢ Jseanall b5 b lead o g ddkidal
bl ¢ (Y pm LU il Lo (AN 5 _Saal) g0l g ¢ uilinedi) |3 g sl L 3l
Glea gl il laals dul el s s cadld 1A LG jiaw (i S adll s 530 sala
e AN A sl Clpadl) aala Jlial g 5 sbal apall G G umad) Galeall Agll
a1 S 5 0 G S Ay Al el ea¥) ) aag il Gk il lle Cauall
smaaall 0L 3 Ve LS 5l il e (o slasSllanally L jliariedslall clialiiul)
Jsiall (8 (o sall A Gadd (8,800 gdaad) (llaal) S OIS dlubiadl Gasla o aa
Is—fall & o CulS (el 328y duw Gais ) LS (e sall DS 8 diaeall 4 gucand)
J8 cad 30 S Ly |8l S1 Al S0 bt S Agamall (e G gae Baamal

£
X

Ak





