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Late blight caused by Phytophthora infestans is one of the most
devastating diseases on potato worldwide. Partial resistance (PR)
to the oomycete pathogen Phytophthora infestans was studied for ten
potato cultivars in Beheira, Gharbia and Kafr El-Sheikh governorates
in Egypt. Final disease severity (FDS%), area under disease progress
curve (AUDPC) and rate of disease increase (r-value) were used as
epiphytotic parameters to estimate PR during the growing seasons of
2016 and 2017. The cvs. Burren, Cara and Bellini exhibited the
highest levels of PR to late blight, where they showed lowest values of
FDS (%), AUDPC and r-value in both seasons of evaluation. Four
measures i.e., means X, regression coefficient (b,), standard deviation
(S°d) and ecovalance (wi) were used for determining the partial
stability resistance of the tested potato cvs., to late blight infection.
Stability parameters clearly showed that cv. Bellini was the most
stable to late blight under wide range of environmental conditions.
The stability analysis can help breeders to monitor the level of
resistance of the tested plant material as well as to monitor the disease
pressure in different environments.

Keywords: Phytophthora infestans, potato, partial resistance,
stability parameters.

Potato (Solanum tuberosum L.) is the third important food crop in the world after
rice and wheat (Haverkortet al., 2009). In 2017 season, Egypt exported 6.6% of
entire exported potato quantities of 15 countries with cash income reached US$
272.7 million (Workman 2018). Potato late blight caused by Phytophthora infestans
(Mont.) de Bary, is one of the most important diseases to potato worldwide
(Andrivon, 1995). The annual costs for controlling potato late blight were estimated
to be 6.7$ billion worldwide (Haverkort et al., 2008). Management of such disease
requires integrated measures including, cultural, scouting, sanitation in addition to
combination of host plant resistance with application of fungicides (Johnson et al.,
1998 and Kirk et al., 2005). The main obstacle in the control of late blight is the
short duration and rapid loss of host-genetic resistance, due to the breaking down or
a rapidly overcome of newly deployed resistance genes as a result of the evolution
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or emergence of new virulent races in pathogen populations (Sparks et al., 2014).
Potato cultivars that able to slowdown the developments of late blight during an
epidemic in the field are considered to have partial resistance (PR) (Parlevli et al.,
1979). PR can be identified by specific components that limit the infection process.
These components that have been identified in Solanum germplasm include lower
infection efficiency, slower lesion growth rate, longer generation time or latent
period, shorter infectious period, and/or slower sporulation rate (Colon and Budding,
1988; Rivera-Pefia, 1990; Tooley, 1990; Colon et al., 1995).

The current study aimed to evaluate stability of PR of potato cultivars to late
blight under the wide range of environmental conditions in Egypt to distinguish
potato cultivars with highest PR stability.

Materials and Methods

1. Source of potato tubers as seeds.

Tubers of the following ten potato cultivars; Agria, Bellini, Burren, Cara,
Diamont, Herms, Lady Rosetta, Nicola, Picasso and Spunta were obtained from the
Potato Brown Rot Project, Giza, Egypt, to study their responses to late blight under
natural infection. Apparently healthy tuber seeds were planted during December
2016 and December 2017 in three locations; Beheira, Gharbia and Kafr EI-Sheikh.

2. Prevalent races of P. infestans under investigated fields.

The prevalent races under investigation areas (Beheira, Gharbia and Kafr El-
Sheikh governorates) were identified as 23 Al 10, 23 Al 12, 23 Al 21,
23_Al1_25,23 Al_31, 23_Al 34 and 23_Al_35 during seasons 2012/2013, where,
clonal lineage 23_A1 was the predominant through the last five years into Egyptian
populations and all isolates belonging to Al mating type and mtDNA (Arafa et. al.,
2017)

3. Experimental design.

The experiment was designed as randomized complete block design (RCBD)
with three plots as a replicate per each cultivar. Each plot (6 x 7 m) comprised of 8
rows 0.75 m width and 0.30 m distance between cultivated tubers.

4. Assessment of epiphytotic parameters
Disease severity (DS) % was recorded according to Chen et al. (2014) using the
visual scale (0-6).

Potato late blight disease severity was recorded at 45 days of planting for four
times with 7days’ interval between readings during the two growing seasons of 2016
and 2017. The obtained data served in the determination of final disease severity%
(FDS), area under disease progress curve (AUDPC) and rate of disease increase (r-
value).

Egypt. J. Phytopathol., VVol. 46, No. 2 (2018)



PARTIAL RESISTANCE STABILITY OF SOME COMMON POTATO... 229

Table 1: Key of disease assessment.

Scale_ Symptoms characterization Reaction degree
categories

0 No symptoms Immune

1 5% of leaf area affected and small lesions Highly resistant
More than 5% to 15% of leaf area affected and .

2 - . Resistant
restricted lesions

3 More than 15% to 30% of leaf area affected Moderately
and/or water-soaked flecks on stems susceptible

4 More than 30 to 60% of leaf area affected Moderately
and/or a few stem lesions susceptible
More than 60% to 90% of leaf area affected .

5 . . Susceptible
and expanding stem lesions

6 More than 90% to 100% of leaf area affected, Highly
extensive stem damage, or a dead plant susceptible

Whereas, area under disease progress curve (AUDPC) was estimated to compare
different responses of the tested cultivars, the following equation described by
Pandey et al. (1989):

AUDPC =D [1/2 (Y1 +Y) +Yo + Y3 +...+ Y ()]
Where:
D = Days between readings.
Y, = First disease record.
Y, = last disease record.

On the other hand, r-value, was also estimated as a function of time to determine
the ability of each cultivar under the current study to delay or slowdown the
development or increase of infection under field conditions. It was calculated from
the different scores as a severity of infection at the first time of appearance and each
7 days intervals. R-value was estimated according to Van der Plank (1963) using the
following equation:

R-value = 1/ -1 (|0ge XZ/].- X;- |Oge XZ/]-' Xl)
Where:
X; = Disease severity (%) at t; date.
X, = Disease severity (%) at t, date.
t, - t;= Time interval in days between two observations.

5. Stability analysis:

The statistical analysis for stability was carried out according to the method
described by Eberhart and Russell (1966). This method considers the coefficients of
linear regression of the disease values from each genotype concerning the
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environmental index and the deviations of this regression to select genotypes with
stability and adaptability to favorable and unfavorable environments of partial
resistance to late blight in the tested potato cvs.

The parameters of regression coefficient (bi) and mean squares of deviation from
regression (Sd) for each genotype were estimated. Pooled error in the regression
analysis of variance was used to test whether deviation mean square was
significantly different from zero. Hence, the definition of the stable genotype will be
the one with low mean, b = 1 and S°d = 0.

5.a. The regression coefficient (bi) which is the regression of the performance of
each genotype under different environments on the environmental mean over all
genotypes, is estimated using the following equations:

b; =Z vil; Z I

i T
Ij =(Z Vi lv) = (2 Z ¥y lvn), E I_ = 0.

1 1 ] ] i
Where:
Bi = Regression coefficient.
l; = The environmental index.
yij = A mean performance of character on i cultivar in j™ environment j.
v = Number of cultivars.
n = Number of environments.

5.b. The deviations from regression (Sd) can be summarized to provide an estimate
of another stability parameter.

S2d; = [Z_ 8 izj/n—z}-sze/r,
j

2 2
TR {Z. y ﬁ—y‘n“}—[z. yij'j} 1z o2,
j j j i

Where:
S%d, = Deviations from regression of each cultivar.
S%e/r = The estimate of pooled error.
Yi = Total of the i"" cultivar of all environments.

5.c. The second measurement was the ecovalence (wi); the contribution of each
cultivar to the genotype x environment interaction. It was calculated for each
cultivar according to the equation of Wricke (1962):

Wi =Y &x)° - ({X7)
Where:
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Xj; = a mean performance of character on the i cultivar in j" environment,
x; = mean of the j" environment of all cultivars.

x;. = mean of the i cultivar of all environments.

X = grand mean.

6. Statistical analysis:

Analysis of variance of separate environments was carried out for each trait. A
combined analysis of variance was computed overall the environments. Separate
estimates of the components of variation were calculated to evaluate the magnitude
of the different effects according to Sendecor and Cochran (1969). Least significant
difference test (LSD) was used to detect differences between genotypes over all the
studied environments.

Results

1. Partial resistance of potato cultivars to late blight under field conditions:

Partial resistance to late blight was characterized for each cultivar by estimating
the three epiphytotic parameters; FDS (%), AUDPC and r-value under field
conditions in three locations during 2016 and 2017.

1.1. Final disease severity (FDS %):

Potato cultivars, i.e. Agria, Lady Rosetta, Diamont, Spunta, Herms, Nicola and
Picasso were the most susceptible ones to late blight infection among the other
tested cultivars during 2016 and 2017 (Table 2). In this respect, the highest FDS %
was 69.4% with the highly susceptible cv. Diamont cultivated in Kafr El-Sheikh
governorate followed by 66.9% with cv. Lady Rosetta cultivated in Beheira
governorate during season 2016. While, in the second season 2017 cvs. Diamont and
Lady Rosetta which cultivated in Kafr EI-Sheikh were the highest susceptible ones
where they recorded FDS% 81.9 and 80.2%, respectively (Table 2). Where, the least
FDS% were recorded with the three potato cultivars, i.e., Burren, Cara and Bellini to
be the more resistant ones to late blight infection among the other tested potato cvs.
In Beheira, Kafr EI-Sheikh and Gharbia governorates during seasons 2016 and 2017.

1.2. Area under disease progress curve (AUDPC):

AUDPC Data of the three locations during two growing seasons 2016 and 2017
divided the tested potato cultivars into two main groups. The first group included
potato cultivars with the lowest values of AUDPC (less than 450), i.e. Burren
(308.35, 415.80 and 419.65), Cara (217.7, 291.55 and 323.4) and Bellini (351.75,
340.20 and 244.30), at the three locations, respectively, in 2016. Meanwhile, in
2017, AUDPC values were (436.65, 462.80 and 393.4), (305.55, 425.60 and411.50)
and (416.15, 449.50 and 421.75), for the above-mentioned three cultivars at the three
locations, respectively.

In contrast, the second group included potato cultivars with high values of
AUDPC, included the highly susceptible potato cultivars, i.e. Agria, Lady Rosetta,
Diamont, Spunta and Herms, these cultivars revealed, in general, the highest levels
of late blight infection under field conditions, during the two growing seasons of the
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three tested locations (Table, 3 and Fig 1). Therefore, this group of cultivars could
be classified as highly susceptible.

Table 2: Percentage of final disease severity (FDS) of late blight on 10 potato
cultivars cultivated in Beheira, Kafr EI-Sheikh and Gharbia
governorates during seasons 2016 and 2017

Final disease severity (FDS) %
Potato Season 2016 Season 2017
cultivars Beheira Elij]ifirkh Gharbia Beheira Elr-<haefirkh Gharbia

Agria 60.2 63.4 58.8 64.6 79.4 64.2
Picasso 46.6 47.8 40.9 44.6 64.1 60.8
Lady Rosetta 66.9 65.2 62.2 78.8 80.2 74.7
Diamont 62.4 69.4 66.4 65.5 81.9 69.2
Burren 28.2 317 33.9 38.2 41.4 345
Herms 51.9 53.1 50.3 66.2 715 58.0
Spunta 61.2 65.2 55.7 67.2 74.5 63.3
Cara 19.3 24.8 24.6 22.6 36.7 39.2
Bellini 28.3 29.4 26.2 36.6 40.3 36.1
Nicola 48.7 49.3 429 58.3 68.8 62.4
L-S-D*-O.OS 359

L.S.D*.q 05 for: interaction (season x location x cultivar).

Table 3: Area under disease progress curve (AUDPC) of late blight on 10
potato cultivars cultivated in Beheira, Kafr El-Sheikh and Gharbia
governorates during seasons 2016 and 2017

Area under disease progress curve (AUDPC)

Potato Season 2016 Season 2017
cultivars Beheira lé?]fgial]' Gharbia | Beheira lé?g“i:' Gharbia
Agria 759.85 830.55 714.70 907.20 1135.40 907.55
Picasso 669.10 679.00 667.35 646.80 865.55 786.10
Lady Rosetta | 859.60 935.55 779.45 1009.40 1113.70 1025.15
Diamont 794.85 980.35 810.25 926.80 1211.70 929.95
Burren 308.35 415.80 419.65 436.65 462.80 393.40
Herms 648.9 679.35 618.25 827.75 1058.75 672.00
Spunta 758.45 832.30 709.45 849.80 988.75 911.40
Cara 217.70 291.55 323.40 305.55 425.60 411.50
Bellini 351.75 340.20 244.30 416.15 449.50 421.75
Nicola 600.25 615.30 514.15 801.50 921.55 820.05

L.S.D*.q05 16.34

L.S.D*.q 05 for: interaction (season xlocation x cultivar).
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Fig.1: Area under disease progress curve (AUDPC) of late blight on 10 potato
cultivars cultivated in three locations during 2016 and 2017 growing
seasons.
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1.3. Rate of disease increase (r-value):

Out of ten potato cultivars, only three cultivars recorded the lowest r-values (less
than 0.099), i.e. Burren, Cara and Bellini, in the three locations, during 2016 and
2017growing seasons. So, they were classified as the partly resistant group of
cultivars, in comparison with the highly susceptible cultivars; Lady Rosetta and
Diamont (Table, 4).

2. Combined analysis of variance for three epiphytotic parameters:

Combined analysis of variance was carried out over the three locations, during
seasons 2016 and 2017. Significant differences were recorded among growing
seasons (S), locations (L), tested cultivars (C), and the interaction among them, in
terms of FDS (%) and AUDPC in 2016 and 2017 seasons (Table, 5). However, there
was no significant difference among locations (L) and the interaction among
growing seasons (S), locations (L) and the tested cultivars (C) in terms of r- value
(Table, 5). Due to the significance of the interaction among growing seasons,
locations and cultivars (S x L x C), L.S.D. values were used to compare the
differences in FDS (%) and AUDPC means of any two cultivars within each
environment (growing season or locations).

Table 4: Rate of increase (r-value) of late blight development on potato
cultivars grown in Beheira, Kafr EI-Sheikh and Gharbia during 2016
and 2017growing seasons

Area under disease progress curve (AUDPC)
Potato Season 2016 Season 2017

cultivars Kafr El- Kafr El- Mean
Beheira Sheikh Gharbia | Beheira Sheikh Gharbia

Agria 0.126 0.131 0.106 0.137 0.157 0.140 0.133

Picasso 0.103 | 0.108 0.100 0.099 0.134 0.121 | 0.111

Lady Rosetta | 0.131 | 0.141 | 0.121 | 0.147 | 0.150 | 0.151 | 0.140
Diamont 0.121 | 0.144 | 0.131 | 0.138 | 0.165 | 0.139 | 0.140

Burren 0.064 | 0.080 | 0.083 | 0.098 | 0.099 | 0.078 | 0.084
Herms 0.101 | 0.119 | 0.100 | 0.130 | 0.149 | 0.106 | 0.118
Spunta 0.120 | 0.135 | 0.129 | 0.133 | 0.142 | 0.136 | 0.133
Cara 0.050 | 0.069 | 0.096 | 0.090 | 0.083 | 0.093 | 0.080
Bellini 0.079 | 0.069 | 0.067 | 0.097 | 0.099 | 0.083 | 0.082
Nicola 0.099 | 0.117 | 0.093 | 0.111 | 0.132 | 0.114 | 0.111
Mean 0.099 | 0.111 | 0.103 | 0.118 | 0.131 | 0.116 -

L.S.D. g5 for: Cultivars (C) = 0.003, Season (S) = 0.022, Locations (L) = ns,
YxL =0.030, SxV =ns., LxV =ns. And YXLxXV = ns.
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Table 5: Combined analysis of variance of three locations and two growing

Mean square

Source of var. DF S 5 S

FDS ® (%) AUDPC r-value
Growing seasons (S) 5431.258* 1488969.67* |  0.056**
Locations (L) 708.339* 283505.926* |  0.008 "™
SxL 161.400* 24542 .576* 0.037**

R (LS) 12 69.415 406.050 0.005
Cultivars (C) 9 4394.684* 920891.903* 0.010*
SxC 9 40.113* 10750.568* 0.008"
LxC 18 62.869* 18287.636* 0.006"
SxLxC 18 53.331* 10265.179* 0.004"

Error 108 4.930 101.698 0.006

FDS?® (%) = final disease severity, AUDPC" = area under disease progress curve and
r-value® = rate of disease increase. * = Significant at 0.05 ** = highly significant at
0.01 ns = insignificant.

3. Effect of growing seasons, locations and genotypes as well as their interaction on
the variation of the two epiphytical parameters, FDS (%) and AUDPC:
Relative contribution, expressed as the percentage of mean square of the
explained model variation, was estimated for each parameter under study, i.e. FDS
(%) and AUDPC (Table, 6 and Fig. 2).

The genetic structure of the tested cultivars had a relative contribution of 78.26%
and 75.21% on the variation found in FDS (%) and AUDPC, respectively (Table 6).
On the other hand, the relative contribution of environments (season and locations)
was much lower (less than 2%).

Table 6: Relative contribution of S, L and V and their interactions on the
variation of the two epiphytotic parameters to PR against potato late

blight
. Relative contribution (%)
Variable 3 5
FDS * (%) AUDPC
Growing seasons(S) 10.75 13.51
Locations (L) 2.80 5.15
Cultivars (V) 78.26 75.21
Interaction (SxLxV) 1.89 1.68

FDS? (%) = final disease severity and AUDPC = area under disease progress curve.
Egypt. J. Phytopathol., Vol. 46, No. 2 (2018)
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Fig. 2: Relative contribution of S, L and V and their interaction on the
variation of FDS % and AUDPC.

4. Estimates of stability parameters for the two epiphytic parameters, FDS (%) and

AUDPC over different environments:

The obtained (bi) values in Tables (7 and 8) did not significantly deviate from
the unity for all the tested genotypes and in the two of the epiphytic parameters, i.e.
FDS % and AUDPC. On the other hand, the interaction between genotype and
environment of r-value was not-significant resulting in inability to conduct the
stability analysis of this epiphytic parameters (FDS % and AUDPC).

Table 7: Stability parameters of PR to late blight expressed as FDS (%) on
potato cultivars

Stability parameters
Potato -
cultivars X Ecovalence Standard Regression
deviation coefficient (b;)

Agria 71.33 36.710 5.473"™ 0.998"™
Picasso 69.13 129.072 27.040* 1.158™
Lady Rosetta 65.10 49.527 8.641* 1.001™
Diamont 64.52 76.489 13.540* 0.823"™
Burren 58.50 178.003 35.815* 0.710™
Herms 55.07 55.142 8.458* 1.164™
Spunta 50.80 47.347 6.148™ 0.818™
Cara 36.43 182.692 41.458* 0.910™
Bellini 33.65 2.847 3.079"™ 1.029™
Nicola 28.20 57.082 1.794" 1.384™

ns = Insignificant and * = Significant at 0.05
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Table 8: Stability parameters of PR to late blight expressed as AUDPC (%) on
potato cultivars

Stability parameters
Potato i
cultivars X Ecovalence Standard sgggfeiz?é?l?

Deviation (b1)
Agria 953.81 5882.54 1991.85™ 1.247™
Picasso 942.32 10829.70 242.97™ 0.932"
Lady Rossetta 875.88 15259.06 1399.01™ 0.828"™
Diamont 841.69 18991.27 1830.78™ 1.174"™
Burren 730.33 49249.72 7982.36* 0.667"™
Hermes 712.13 43303.13 3853.95™ 1.511™
Spunta 685.65 4748.27 1705.68™ 0.830™
Cara 456.11 40605.04 3976.59™ 0.535™
Billini 387.28 3947.89 1353.13"™ 0.994"
Nicola 340.55 6201.26 64.43" 1.278™

Discussion

The present study was carried out to analyze partial resistance of ten potato
cultivars to late blight grown in three locations, during two growing seasons of
evaluation. The ability of the tested potato cultivars to slowdown and delay the
development of late blight infection was estimated and considered as APR or PR
under field conditions.

Due to the relatively slight changes in environmental factors that favor disease
incidence and development from one year to another, late blight epiphytic was found
to be higher in its magnitude in 2017 than 2016. On the other hand, Kafr EI-Sheikh
location recorded the highest level of FDS % during the two seasons. The three
potato cultivars; Burren, Cara and Bellini revealed the highest levels of PR to late
blight infection indicating that the performance of these cultivars which measured by
FDS % were phenotypically stable across environmental conditions in the three
locations, i.e., Beheira, Kafr EI-Sheikh and Gharbia. This finding explains well the
ability of the three cultivars to maintain high levels of resistance in the three
locations in 2017 when the environmental conditions were more favorable to disease
onset than in 2016.

According to variation of AUDPC, therefore, the three cultivars were designated
or characterized as partially resistant. Similarly, Jenkins and Jones (2003) classified
potato cultivars into four levels for resistance to fungus like P. infestans based on
AUDPC in the United States. Furthermore, Haynes et al. (1998) found that only four
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clones; AWNB86514-2, B0692-4, B0718-3 and B0767-2 out of 16 U.S.A clones
exhibited PR to late blight based on their low AUDPC score. Moreover, Haynes and
Weingartner (2004) relied also on the values of AUDPC for selecting the resistant
potato genotypes. Therefore, it could be concluded that AUDPC was used to assess
differences in late blight resistance between potato clones (Kathleen and Peter
2004). Gopal and Singh, (2003) attributed the variation in AUDPC values to the
absence or presence of different minor genes for resistance to late blight in potato
cultivars. Generally, disease severity developed rapidly and increased at relatively
lower rates (r-values) in Kafr El-Sheikh location in 2016 and 2017. Insignificant
effect of the interaction among growing seasons, locations and cultivars for late
blight was observed in terms of r-value.

The resistance to late blight may be affected by environmental conditions
(Umaerus and Umaerus, 1994 and Deadman 2006). Genotype x Environment
interaction can be studied temporally (two or more seasons testing at a location) or
spatially (several locations) or a combination of these (Cotes et al., 2002). In this
work, we studied the interaction between 10 G x E and we found that the variation
in adult plant response to late blight infection between PR of potato cultivars and
susceptible ones, was consistently attributed to their genetic structure rather than the
changes in environmental conditions over two years.

With the emergence of new genotypes of the fungus like P. infestans and with
the potential for genetic recombination between Al and A2 mating types,
information on the effect of pathogen x host x environment interactions on the
phenotypic expression of stability of resistance to late blight in potatoes will become
extremely important (Haynes et al., 1998). Information regarding the mating types
of P. infestans in the three locations studied was not elucidated in our study before
we started this research. However, El-Korany (1994) and EI-Sheikh et al. (2005)
reported that mating types Al and A2 are present in Egypt and their dominance over
years and locations varied. Also, El-Ganainy (2013) through an intensive survey
stated that A1, A2 and self-fertile of the fungus like P. infestans were dominant over
3 years of study in Gharbia and Beheira governorates. While, in Kafr El-Sheikh,
only mating types Al and A2 were frequently isolated. The previous findings
indicating that the ten cultivars evaluated in this study were under pressure of the
three mating types of P. infestans in different environmental conditions.

The present study is one of few studies that deal with this kind of multi-location
trials on potato varieties in Egypt. Nevertheless, information on the phenotypic
stability of potato is not elucidated in our work. But, the ability to grow well in
different environments does not exist in all potato genotypes (Tai and Young 1989).

Conclusion

In the current study, three potato cultivars, i.e., Burren, Cara and Bellini
exhibited the highest levels of PR to late blight under field conditions. Cv. Bellini
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was the most stable in terms PR to late blight under a wide range of environmental
conditions. The evaluation of the behavior of given genotypes under specific and
changeable conditions of the environment provides valuable information on several
aspects: how the cultivar responds to changeable conditions, how adaptable it is
under a wide set of environments (locations and seasons) and what is the area of its
eventual distribution. The stability analysis can also help the breeder to monitor the
level of resistance to the tested plant materials as well as to monitor the disease
pressure in different environments.
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bl gl an A Al dagla)l cld
Ay g2l 3 AL Bgall) (hapay dgagadal) dila
4 puaal) ci g JRY cas Phytophthora infestans

Ajmmicdalsw.\swsw?dd\méj&
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raa Bl e )N gagll 38 e ¢ il Gl el Esag agaa

Phytophthora infestans dss 3 8 alial 8 sl (i ye yiing
Ao slial) Al 3 o3 allall elail waen b Gudallad) J geanal jede (2 3
dalida) (ulalladl Gilual & Phytophthora infestans J s jal
s Ay seany gl IS5 Ay gl 5l cillailae (o ks
iad Al ) ghat g A jall 33N 5 AW el 8l Cuardiul Ay el
Ao gliall ol Al oll LS Aba¥) skt Jome SIS a jall isia
5 oo lial Cnelal YOy s YOI sall aulse JOA A5l
el jelal un 5 Al 8 5aill 45 jal) e sliall (e (5 sine e b uly
J8l s GUAS 5 G yall 3280 5 A 5ol 3l o 8 (alids) CaliaY)
JYA L ) gl Jara Jil 5 oa pal) Snie Cans dad) gl aaloall dad
Cun el Ll el alae Aa)l Ay G el anige
Al A5 laas¥) Jalea | aladl Jas siall & Lialissl by Chiva ekl
Lo sl Jteall e dlle A sina elal (5 bmall Bl a1 gine Cilis,
el 338 Al 50 ey alall o B (lids) GIX jaall (s sl
o glie 8 alia) sl sa 5 (S5 ild Jedl by iall o g
138 e 5 A peadd) Al Cag Rl (el 5 s3e Cons 5 Al 3 5l
5 s A yra (B il 153 5 2ol ¢ (S (Sl U Jlas
Jaa el lieall Adlad) ol el Gl 5 naal) culilal)l A glaall
Aabia Al Al Ca gl caas
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