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ABSTRACT

Thirteen cotton (Gossypium barbadense L.) genotypes were evaluated for
Fusarium-wilt incidence, under greenhouse conditions, in 2008 growing season. The
genotypes were divided into 5 distinct groups, i.e. resistant, moderately resistant,
moderately susceptible, susceptible, and highly susceptible. The genotypes showed
considerable variation in healthy seedlings, which ranged from 0.00% on genotype
491/2002 to 90.08% on genotype 507/2002. A total of 13 fungi were isolated from the
nonsterilized seeds of the 13 genotypes. The isolated fungi were Altemarnia altemata,
Aspergillus flavus, A. niger, Aspergillus sp., Chaetomium sp., Cladosporium sp.,
Fusarium moniliforme, F. oxysporum, Nigrospora sp., Penicillium sp.. Rhizopus
stolonifer, Stemphylium botryeosum, and Trichoderma sp. Genotypes 27/99 and
72/99 vyielded the highest number of fungi (8 fungi), while 31/99 yielded the lowest
number (3 fungi). The other genotypes yielded a number of fungi ranged from 4 to 6.
Rhizopus stolonifer was the only fungus, which was isolated from all the tested
genotypes. The mean percentage of fungal recovery from seeds of the 13 genotypes
showed that A. flavus (24.77%), A. niger (60.46%), Penicillium (18.15%), and R.
stolonifer (65.38%) were the most dominant fungi isolated from the seeds. Other fungi
occurred at frequencies ranged from 0.15 to 9.69%. Data for healthy seedlings
(dependent variable) and frequencies of the fungi isolated from the seeds
(independent variables or predicators) were entered into a computerized stepwise
multiple regression analysis. Using the predicators supplied by stepwise regression, a
six-variable model was constructed to predict healthy seedlings. This mode! showed
that the differences in healthy seedlings were due largely to the effects of R.
stolonifer, Cladosporium, F. oxysporum. Nigrospora, F. moniliforme, and A. altemata,
which collectively accounted for 96.10% of the total variation in healthy seedlings- that
is, the total variation in wilt incidence. The model also showed that R. stolonifer
followed by Cladosporium were the most important seedbome fungi contributing to the
variation in healthy seedlings. As far as we know, the resuits of the present study
demonstrated, for the first time, that seed mycoflora play an important role in
modifying the reaction of cotton genotypes to FOV. Therefore, it is suggested that the
role of seed mycoflora should be considered more than it has been in the past for
understanding the variations, among cotton genotypes, in resistance or susceptibility
to Fusarium wilt disease.

INTRODUCTION

Fusarium wilt (Fusarium oxysporum. Schelecht f.sp. vasinfectum, (Atk.)
Snyd. and Hans.) of cotton (Gossypium spp.) was first described by Atkinson
(1892) in the USA. The earliest report of the disease outside the USA came
from Egypt (Fahmy, 1927), where it spread rapidly with the release of the
Sakal cultivar during the 1920s. Fusarium wilt now occurs in- all the main
cotton-growing areas of the world (Watkins, 1981). Fusarium oxysporum f.sp.
vasinfectum (FOV) caused serious losses in the commercial Egyptian cottons
(G. barbadense L.) in the late fifties. Since then, an extensive cotton-breeding
program was initiated to develop cultivars resistant to the disease.
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The economic value of cottonseed is greatly influenced by the presence
of fungi in the seed. Fungi or associated metabolites may reduce the vigor of
planting seed (Halloin and Bourland, 1981; Davis, 1982), increase the
amount of free fatty acid in the seed thereby reducing the quality of the oil
(Roncadori et al., 1971), or produce mycotoxins that render the seed
unsuitable for consumption (Diener et al., 1976).

Susceptibility of cotton to Fusarium wilt is commonly affected by
environmental factors and can also be modified by associated
microorganisms. To date, as far as we know, no attempts have been made to
evaluate the potential role of cotton seedborne fungi in incidence of Fusarium
wilt. An understanding of this potential role could lead to practical measures
for control of the disease.

The main objectives of this investigation were to identify fungi associated
with seeds of some Egyptian cotton genotypes, and to evaluate their
relationship to incidence of Fusarium wilt. ‘

MATERIALS AND METHODS

Evaluation of cotton genotypes for incidence of Fusarium wilt

Thirteen experimental genotypes were evaluated in the present study
(Table 1). These genotypes were submitted by Cotton Breeding Section,
Cotton Research Institute, Agric. Res. Center, Giza. The inoculum used in the
present test was a mixture of equal parts (w/w) of 50 isolates of FOV race 3.
These isolates were obtained from the fungal collection of Cotton Pathology
Lab., Plant Path. Res. Inst.,, Agric. Res. Center, Giza. Autoclaved clay loam
soil was infested with the mixture of the isolates at a rate of 10 g/kg of soil
Substrate for growth of each isolate was prepared in 500-ml glass bottles.
Each bottle contained 50 g of sorghum grains and 40 ml of tap water.
Contents of the bottle were autoclaved for 30 minutes. Isolates inoculum,
taken from one-week old culture on PDA, was aseptically introduced into the
bottle and allowed to colonize sorghum for 3 weeks. Infested soil was
dispensed in 10-cm-diameter clay pots and these were planted with 10 seeds
per pot. There were 5 replications (pots) for each genotype.

Pots were distributed on a glasshouse bench in a randomized complete
block design of 5 replications. The greenhouse was equipped with a heating
system assuring that the minimum temperature in the greenhouse was
maintained at 28°C; however, due to the lack of a cooling system, the
maximum temperature was out of control fluctuating from 30 to 35°C
depending on the prevailing temperature during the day (The test was
conducted on January and February, 2008). Percentage of infected seedlings
was recorded 40 days from planting date. The infected seediings included the
dead seedlings and the surviving seedlings, which showed external or
internal symptoms (Aly et al., 2000).

Isolation of seedborne fungi:

Occurrence of seedborne fungi was determined by the standard blotter
method (ISTA, 1993). Ten nonsterilized seeds for each cotton (Gossypium
barbadense L.) genotype were selected at random and placed on three
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layers of damp 9-cm Whatman No. 1 filter paper in a Petri dish and each was
replicated ten times. The plates were incubated in 12-hr light and 12-hr
darkness at 20+£2°C for 7 days. After incubation, each colony was examined
macroscopically or microscopically for identification to genus or species level
according to Gilman (1966), Booth (1971), or Barnett and Hunter (1979).
Isolation frequency of each fungus was expressed as the percentage of
seeds from which the fungus grew. If more than one fungus grew from the
same seed, each was counted.

Table 1: Reaction of 13 cotton genotypes to artificial infection by
Fusarium oxysporum f.sp. vasinfectum (race 3) under
_greenhouse conditions in 2008.

Genotype Healthy seedlings * (%) Disease reaction °
201/2003 61.21 Ms
43/2003 87.34 R
27/99 20.76 S
Giza 74 29.06 S
51/99 65.85 MS
72/99 21.67 S
Pima X Giza 80 70.47 MR
31/99 60.53 MS
30/2003 86.51 R
427/2002 70.69 MR
507/2002 90.08 R
491/2002 0.00 HS
514/2002 80.63 R

* Healthy seedlings = 100 - wilt incidence. The following formula was used for
caiculating wilt incidence: [infected seedlings/emerging seedlings] x 100.
Infected seedlings included the dead seedlings and the surviving seedlings,
which showed external and internal symptoms or only internal symptoms.
Disease reactions are resistant (R), moderately resistant (MR), moderately
susceptible (MS), susceptible (S), and highly susceptible (HS).

Statistical analysis of the data:

Pearson's correlation coefficient was calculated to evaluate the degree of
association between each of the isolated fungi and healthy seedlings.
Stepwise regression technique with greatest increase in R? as the decision
criterion was used to describe the effect of seedborne fungi on healthy
seedlings. Statistical analysis was performed with a computerized program.

RESULTS AND DISCUSSION

External symptoms of Fusarium wilt were evident on the susceptible
seedlings of the tested genotypes 20 days after planting. These seedlings
were usually killed within 25 to 30 days after planting or they might survive
showing external wilt symptoms on cotyledons. The symptoms were discrete
areas of vein discoloration on the cotyledonary leaves, usually began at the
margin, turn yellow or brown, eventually, the entire leaf wilted.

A distinctive characteristic of Fusarium wilt is dark brown
discoloration of the root and stem xylem. However, there is no consensus of
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opinions regarding the diagnostic importance of this vascular discoloration for
judging susceptibility to Fusarium wilt in a seedling test. For example,
Armstrong and Armstron (1978) stated that vascular discoloration was a
questionable standard for judging susceptibility to wilt in a seedling test. Zink
et al. (1983) found no clear relationship between the severity of external
symptoms in surviving muskmelon seedlings and the extent and degree of
internal vascular discoloration. On the other hand, Salgado et al. (1994) used
vascular discoloration as a criterion for judging susceptibility of tepary bean
seedlings to Fusarium wilt. Osman (1996) found highly significant positive
correlation between vascular discoloration of cotton seedlings (cultivar Giza
74) and each of wilt incidence (r = 0.93, p<0.01) and wilt severity (r = 0.98,
p<0.01). In the present study, we used rigorous criteria for disease rating.
According to these criteria, the seedlings were considered healthy only if they
were completely free of any internal and external symptoms. Thus, the
seedlings were considered susceptible if they showed internal discoloration
even though they were free of any external symptoms.

Environmental conditions in the greenhouse were favorable for
unrestricted development of the wilt fungus. The soil was autoclaved, the
temperature was optimal most of the time, and the inoculum density was
relatively high. Thus, these conditions resulted in 0.00 % healthy seedlings on
genotype 491/2002, which is known as highly susceptible (Table 1) (A.A. Aly,

" personal observations). In general, the tested genotypes could be divided into
five distinct groups, ie. resistant, moderately resistant, moderately
susceptible, susceptible, and highly susceptible (Table 1). The genotypes
showed considerable variation in healthy seedlings, which ranged from
0.00% on genotype 491/2002 to 90.08% on genotype 507/2002.

A total of 13 fungi were identified among the 13 genotypes that were
tested (Table 2). No single genotype yielded all the 13 fungi. Genotypes
27/99 and 72/99 yielded the highest number of fungi (8 fungi), while 31/99
yielded the lowest number (3 fungi). The other genotypes yielded a number of
fungi ranged from 4 to 6. R. stolonifer was the only fungus, which was
isolated from all the tested genotypes.

The mean percentage of fungal recovery from cottonseeds (Table 1)
showed that A. flavus (24.77%), A. niger (60.46%), Penicillium sp. (18.15%),
and R. stolonifer (65.38%) were the most dominant fungi isolated from the
nonsterilized cottonseeds. Other fungi occurred at frequencies ranged from
0.15 to 9.69%. The dominance of A. niger relative to the other fungi isolated
from cottonseeds is consistent with the findings of Simpson et al. (1973) who
found that A. niger was a dominant fungus at several locations, infecting up to
23% of the seeds. Penicillium and Rhizopus are among the fungi involved in
cotton boll rot and may cause deterioration in fiber quality and favourable
environmental conditions (Abd El-Rehim et al., 1993). Alternaria has been
reported as a dominant member of the mycofiora of cottonseed by Davis (1977).
However, it was listed as an infrequent fungus by Roncardori et al. (1971),
and was present in more than 10% of the seeds from only one location in the
study by Simpson et al. (1973). Klich (1986) found A. alternata in more than
10% of the seed. In the present study, A. alternata was found in 1.08% of the
seed. Generally, fusaria were major components of the fungai flora in the
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earlier studies (Roncardori et al., 1971 and Simpson et al, 1973). In the
present study, F. moniliforme and F. oxysporum were found in 0.38 and
0.85% of the seed, respectively. However, one should keep in mind that
taxonomic changes in the genus Fusarium makes comparisons to earlier
studies difficult. Cladosporium and R. stolonifer were the only fungi, which
significantly correlated with healthy seedlings (Table 3).

Table 2: Frequencies (%) of fungi isolated from cottonseeds of 13
cotton genotypes.

Isolation frequency (%) of *

T 3 e, T e
Genotfpe £ < 8 § E .g § 5 S §_ 5— % ;5 E

S 3 Q P §F 2oL '8 FaFa B £9

e = < gwg‘gwﬁgl&gm-gm a ggg

g g <% g3 ovE §2 & §i%s

£ 2 §° 227 &

< < r

201/2003 00 500 760 00 00 00 00 20 00 6.0 460 00 00
43/2003 20 260 940 00 0.0 00 00 00 00 20 480 0.0 00
27/99 20 980 840 00 0.0 00 00 1.0 10.0 34.0 80.0 10.0 0.0
Giza 74 00 860 1000 00 00 00 40 20 00 00 780 00 00
51/99 00 320 780 00 00 00 00 00 0.0 1401000 20 00
72/99 0.0 120 800 00 00 00 10 40 0.0 18.0100.0220 20
PimaX Giza 80 00 00 86.0 48000 00 00 00 20 80 980 100 0.0
31/99 00 220 480 00 00 00 00 00 00 0.0 100000 00
30/2003 0.0 380 900 00 00 00 00 00 00 360 10.0 240 0.0
427/2002 00 80 500 00 00 00 00 20 0.0 200 66.0 240 0.0
507/2002 20 0.0 00 00 20000 00 00 00 50.0 200 26.0 0.0
49112002 80 0.0 0.0 00 00 40 00 00 00 46.0 800 60 00
514/2002 0.0 00 00 00 00 20 00 00 00 2.0 240 20 00
Mean 1.08 24.77 60.94 3.69 1.54 0.46 0.38 0.85 1.09 18.1565.38 9.69 0.15

* Frequency (%) of fungi isolated from 100 nonsterilized seeds from each genotype by
the standard blotter method and examined 7 days from incubation at 20°C t 2 and
alternative cycle of cool white light/darkness.

Data for healthy seedlings and frequencies of the fungi isolated from
the nonsterilized seeds were entered into a computerized stepwise multiple
regression analysis. The analysis constructed a predictive model by adding
predicators, in this case, frequenmes of the isolated fungi, to the model in
order of their contribution to R%. The analysis was effective in eliminating
those variables with little or no predictive value by incorporating into the
model only those variables that made a satisfactory significant contribution to
the R? value of the model (Podleckis et al., 1984). Using the predictors
supplied by stepwise regression, a six-variable model was constructed to
predict healthy seedlings (Table 4). This model shbwed that the differences in
healthy seedlings were due largely to the effects of R. stolonifer,
Cladosporium, F. oxysporum, Nigrospora, F. moniliforme, and A. alternata
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(Table 5), which collectively accounted for 96.10% of the total variation in
healthy seedlings. The model also showed that R. stolonifer followed by
Cladosporium were the most important seedborne fungi contributing to the
variation in heaithy seedlings — that is, the variation in wilt incidence (Table
5).

Table 3: Correlation between healthy seedlings (%) and frequencies of
fungi isolated from cottonseeds of 13 cotton genotypes.

Isolation frequency (%) of Healthy seedlings (%)
Alternaria alternata 0.0558 ®
Aspergillus flavus -0.1191
Aspergillus niger - 0.1001
Aspergillus sp. 0.1204
Chaetomium sp. 0.3165
Cladosponum sp. -0.5844 *
Fusarium moniliforme -0.2757
Fusarium oxysporum - 0.4856
Nigrospora sp. -0.2215
Penicillium sp. -0.0997
Rhizopus stolonifer -0.5894
Stemphylium botryeosum 0.1143
Trichoderma sp. 0.0571

? Linear correlation coefficient (r) is significant at p < 0.05 (*).
Table 4: Stepwise regression model that describes the relationship

between healthy seedlings (Y) of cotton and frequencies of
fungi (X,) isolated from 13 cotton genotypes.

Coefficient of

. . . a
Stepwise linear regression model determination (R?) F. value
Y =92.80 - 0.24 X411 — 19.44 Xg — 8.56 X3 ~ 4.35 v
Xs - 7.62 X7 + 0.49 Xy 96.10 24.63

?F. value is significant at p < 0.005.

Slopes of R. stolonifer (X,,), Cladosporium (Xg), F. oxysporum (Xs),
Nigrospora (Xe), and F. moniliforme (X;) were negative in the regression
model, which indicate that the increase in isolation frequency of these fungi
was associated with a decrease in healthy seedlings — that is, an increase in
wilt incidence. This finding suggests the occurrence of a synergistic
interaction between each of these fungi and FOV. This conclusion is in
concert with some early reports, which indicated that some fungi could
enhance incidence of Fusarium wilt'in cotton. For instance, Sabet and Khan
(1969) found that Rhizoctonia solani increased incidence of Fusanum wilt in
cotton. When Risk and Mohamed (1986) inoculated cotton varieties Giza 66
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and Karnak using both R. solani and FOV, wilt incidence was increased in
Karnak but unchanged in Giza 66. In California, the phenomenon of sudden
wilt was investigated by Schnathorst (1964) and found to be an interaction
between FOV and Thielaviopsis basicola. Trichoderma harzianum may be
an important component of cotton wilt complex along with Meloidogyne
incognita and FOV (Yang et al., 1976).

Table 5: Identification of the predicators included in stepwise
regression model shown in Table (4) and their relative
contribution to the total variation in healthy seedlings.

Predictor Number Relative contribution (%)
Rhizopus stolonifer X114 34.74
Cladosporium sp. Xs 25.32
Fusarium oxysporum Xs 17.44
Nigrospora sp. Xa 13.01
Fusanum moniliforme X7 3.46
Altemaria altemata Xi 2.12

The in vitro antagonism of A. alternata against F. oxysporum, F. solani,
and F. equiseti has been demonstrated by Rudra et al. (2005). Therefore, it
seems reasonable to conclude that the positive slope of A. alternata (X,) in
the regression model could be attributed to the antagonistic activity of A
alternata against FOV. Another possibility is that colonization of cotton roots
by A. alternata induced a systemic resistance in cotton seedling against FOV
(Matta, 2002). '

As far as we know, the results of the present study demonstrated, for
the first time, that seed mycoflora play an important role in modifying the
reaction of cotton genotypes to FOV. Therefore, it is suggested that the role
of seed mycoflora should be considered more than it has been in the past for
understanding the variations, among cotton genotypes, in resistance or
susceptibility to Fusarium wilt diseases.

REFERENCES

Abd-El-Rehim, Salwa, A.A. Aly, H.A. Eisa, and Zenab M. Askalany, 1993.
Deterioration of cotton fibers caused by some cellulolytic fungi isolated
from rotted cotton bolls. Menofiya J. Agric. Res. 18: 2095-2110.

Aly, A A, H.A. Eisa, M.T.M. Mansour, S.M.E. Zayed, and M.R. Omar. 2000
Resistance to Fusarium wilt disease in families of some commercial
cotton cultivars. pp. 375-384. In: Proc. 9" Cong. Egypt. Phytopathol.
Soc,, Giza. _

Armstrong, G.M. and Joanne K. Armstrong. 1978. Formae speciales and
races of Fusarium oxysporum causing’ wilts of Cucurbitaceae.
Phytopathology 68: 19-28.

7249



Aly, A.A.etal.

Atkinson, G.F. 1892. Some diseases of cotton. Ala. Agric. Exp. Stn. Bull. No.
41, pp. 19-29.

Barnett, H.L. and B.B. Hunter. 1979. “lllustrated Genera of Imperfect Fungi”,
3" Ed. Burgess Publishing Company, Minneapolis, Minnesota, 241p.

Booth, C. 1971. “The Genus Fusarium”. Commonwealth Mycological Institute,
Kew, Surrey, England, 237p.

Davis, R.G. 1977. Fusarium species in the internal microfiora of Mississippi
cottonseed. Seed. Sci. and Technol. 5: 587-591.

Davis, R.G. 1982. Relationships between seedborne microorganisms and
cotton seedling emergence. Mississippi Agric. and Forest Exp. Sta.
Res. Rep. No. 7, 3p.

Diener, U.L., R.E. Wagener, G. Morgan-Jones, and N.D. Davis. 1976.
Toxigenic fungi from cotton. Phytopathology 66:514-516.

Fahmy, T. 1927. The Fusarium wilt disease of cotton and its control.
Phytopathology 17: 749-767.

Gilman, J.C. 1966. “A Manual of Soil Fungi”, 2™ Ed. The lowa State Univ.
Press, lowa, 450p.

Halloin, J.M. and F.M. Bourland. 1981. Deterloratlon of planting seed pp. 11-
13. In: “Compendium of Cotton Diseases” (G.M. Watkins, ed.). The
American Phytpathological Society, St. Paul, Minnesota.

International Seed Testing Association (ISTA). 1993. International Rules for
Seed Testing. Seed Science and Technology. 21 Supplement Rules.

Klich, M.A. 1986. Mycoflora of cotton seed from the southern United States: A
three year study of distribution and frequency. Mycologia 78: 706-712.

Matta, A. 2002. Induced resistance in plants for the control of soil-borne
diseases. Georgofili 48:219-230.

Osman, Eman, A.M. 1996. Studies on the interrelationship among some
Fusarium species with special referénce to their pathogenicity on
cotton. Ph.D. Thesis, Cairo Univ., Cairo. 125p.

Podleckis, E.V., C.R. Crutis, and H.E. Heggestad. 1984. Peroxidase enzyme
markers for ozone sensitivity in sweet corn. Phytpathology 74: 572-
577.

Risk, R.H. and H A Mohamed. 1986. Influence of Rhizoctonia solani on
reaction of cotton plants to Fusarium wilt. Agri. Res. Rev. 61:19-24.

Roncadori, R.W., S.M. McCarter, and Crawford. 1971. Influence of fungi on
cotton seed deterioration prior to harvest. Phytopathology 61: 1326-
1328.

Rudra, G., B.P. Dwivedi, B.K. Dwivedi, G. Suman, and N. Shukla. 2005.
Effect of antagonists on pathogenic fusaria causing guava wilt. Bioved
16:119-122.

Sabet, K.A. and |.D. Khan. 1969. Inhibition and stimulation of Fusarium
oxysporum f.sp. vasinfectum in combination with other root-infecting
fungi. Cotton Growing Rev. 46:210-222,

Salgado, M.O., H.F. Schwartz, and M.A. Pastor Corrales. 1994. Resistance
to Fusarium oxysporum f.sp. phaseoli in tepary beans (Phaseolus
acutifolius). Plant Dis. 78: 357-360.

Schnathorst, W.C. 1964. A fungal complex associated with the sudden wilt
syndrome in California cotton. Plant Dis. Rptr. 48:90-92.

7250



J. Agric. Sci. Mansoura Univ., 33 (10), October, 2008

Simpson, M.E., P.B. Marsh, G.V. Merola, R.J. Ferretti, and E.G. Filsinger.
1973. Fungi that infect cottonseeds before harvest. App!. Microbiol. 26:
608-613.

Watkins, G.M. Ed. 1981. Compendium of Cotton Diseases. The American
Phytopathological Society. St Paul, Minnesota. 87p.

Yang, H., N.T. Powell, and K.R. Baker. 1976. The influence of Trichoderma
harzianum on root-knot Fusarium wilt complex in cotton. J. Nematol.
8:81-86.

Zink, FW., W.D. Guber, and R.G. Grogan. 1983. Reaction of muskmelon
germplasm to inoculation with Fusarium oxysporum f.sp. melonis race
2. Plant Dis. 67: 1251-1255.

Aol qumSI Al (A g el dad G e Sigta o B dl iy ki LAl

il
1sal daas a3 9 el Bla bl ¢ e o QB ge e A 26 e
o gand)

Bisadl = &) 30 Sisadl S je — LAl (dal pal S gay agaa

SR Al LA ) e gdall Zus e ldy &y peaall SaBYY e Sy S 5 VT B
md A Sl el YA e IMA ¢ Apeall gk Dl o e el gl
Ay Lladd LG daugiey daglial Unugieg Legie 1 JAl saill Lo 4 5adaa e geaa
Losliell Cua e = el g J8 - ey Lai A0 )50 GuSl i il L Alaadld AL saad 5 Lladl
S E % jiea e Aadludl ol s aa gl 5 A G ey o e gally LD LGN
Shaobill oo gl il ekl Yo Y/ou v S50 S 0 8% A I Y Y/EaY i
ol e GG 0 22l Sl pdadl g g g A8 Sl A Adien Jaadl g3l e A Sl
e osB e peosiiliise ppl s ¢ pn g S ¢ are S ¢ uda gl ¢ e e e L ilé
e 815358 5y 0555 el ¢ il S sy p sty 1) sa g 3 ¢ a sreanS gl
sae JB Ll 0 RR/VY 5 AR/YV Gall ) S ) e IS e adje oSl (Dl ki A) Sl kil e
Wia Joadl e Sidael &80, 0 St 3y 0 49/7Y S (S il e Al e oSl 3 (Dl kit
Oe e Sl A da e higlsie Gngsn ki T 6 On bz 5 kil e e
‘ (_%vs,vv) VAR PRI A T S S A PRy RV YA - FOON [ ¥ [N I FIvEN
SV Skl o8 (%T0,A) i sl sie a3 305 (%) A 0) asaliawsine (%10, E7) e s
= S %,T8 N o Wi S 2 gl s ,aYY kil Gl 500 e el tie Lo gl
Sod Slki Ll ey sl zise ) Jeasdl = el adddl syl gl alaiidy
Tasadl 10 el (a5 i) Aagdud) Sl ol Ay giall Lol A JSH il e (Uise S jsiia)
a3 0 ki GES ) 6 e o GSaall (e Rl ol Das L JISI bl (e %4T,Y e
LR SN ST RS ST A FTTEEN RPSTININ POV S TT PR TRTINPE, LI KPP W
ol DA Luaal SV Lan a5 paen 5008y i) g gy sk O 23 gal) L) LS 130 il
— Al A jall m8lE U5 L palt Gigaa o GEGH 8 Deaal ESYY 6l 0 Aadul gl A
Lol LGN ) e gl iy shane 2325 5 Lol 1590 canli 3500 ki o e — 30905l
o 0 OIS Lae pal ga sl 13 oy ¢ ol A8 50 S A gt sl Jgd e —
LGl

7251





