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ABSTRACT

A pot experiment was conducted to study the effect of two levels of cobalt (0 &
7.5 ppm) and peanut compost rates (0, 5, 10, 15 and 20 ton/fed.) on growth, nodules
formation, yield and nutrients status of cowpea plants were grown in Nobaria farm as
a newly reclaimed soil.

The obtained results revealed that addition of cobalt (7.5 ppm) significantly
increased plant growth, nodules number, fresh and dry weights of shoots and roots
contents of (N, P, K, Co and Mn) in the different parts of cowpea plants, yield
parameter, as well as protein percentage of grains as compared to the plants which
untreated with cobalt. Iron content had another trend, where it decreased by cobalt
addition.

Peanut compost rates significantly increased all the growth, yield parameters
and nutrients content as compared to control treatment. The highest values were
obtained by addition of 15 ton/fed peanut compost except iron content, followed by 20,
10 and 5 ton/fed in decreasing order.

The interaction between cobalt and peanut compost rate significantly affected
all the mentioned parameters. The highest values of all the studied parameters except
iron content were obtained by cobalt addition (7.5 ppm) in combination with rate of 15
ton/fed.
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INTRODUCTION

Soils of Egypt are poor in organic matter not exceeding 2% Balba,
(1976). The practical way to improve the quality of soils with a low organic
matter content is the addition of organic materials to the soil either fresh or
composted (Pascual et al., 1999). Organic materials such as crop residues,
farmyard manure, town refuses, rice straw, cotton stalks, water hyacinth
compost, peanut compost, banana waste are available in abundance and
reach tremendous amounts day after day. Accordingly, it seems logic to
utilize by such residues through some types of profitable activities instead of
their acting as environmental pollutants. Addition of composts improves soil
chemical and physical properties. Increasing soil water holding capacity and
improves soil structure and aggregates. Chemical properties including,
decreasing soil pH, increase of cation exchange capacity and enhance of the
availability of the most nutrients which are important for plant growth and
agricultural production. Application rate in addition with chemical fertilization
ranged between 10 to 20 tons/fed. (El- Kherbawy et al., 2005 and Abo-Sedra,
2006).

Cobalt is an essential element for legumes due to its essentiality for the
micro-organisms fixing atmospheric nitrogen, Young (1983); and Riley and
Dilwarth, (1986). Cobalt also, is a beneficial element for other plants.
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Markova (1996) added that the applied initially increased the efficiency of the
symbiotic N fixation and gave similar yield increases in soybean plants.
Moreover, the addition of cobalt increased the nodules formation of root and
atmospheric nitrogen fixation by micro-organisms which increase the nitrogen
content in cowpea plants more than the addition of organic fertilizer alone
(Abdel-Moez and Nadia Gad, 2002).

The aim of this experiment was conducted to study the effect of organic
compost with and without cobalt on growth, yield parameter, and nutrients
status of cowpea plants.

MATERIALS AND METHODS

Soil samples were collected from National Research Centre (NRC)
farm in El-Nobaria. Pot experiments were conducted in the green house of
the (NRC). Some physical and chemical properties of the used soils are
determined by cottenie et al., (1982) and presented in Table (1).

Table (1): Some physical and chemical properties of EI-Nobaria soil.

Particle size distribution Field capacity
Sand (%) Silt (%) Clay (%) Soil Texture (%)
82.6 14.6 2.8 Sandy loam 144
Chemical properties
EC pH CaCOs3 o.M Cobalt (ppm)
dsm-! (1:2.5) (%) (%) Soluble | Available | Total
0.18 8.0 4.17 0.12 0.34 1.67 7.66
Soluble cations (meq L) Soluble anions (meq L)
Ca** Mg** K* Na* COs HCOs Cl- | SOf
2.5 1.4 0.268 1.18 - 1.60 0.6 2.04
Total Available (mg/100g) Available micronutrients (ppm)
N (mg/100g) P K Fe Mn Zn Cu
15.1 1.30 12.3 4.47 2.61 1.44 4.0

Peanut compost was added at four rates (5, 10, 15 and 20 tons/fed.)
with and without the soil addition of (7.5 ppm cobalt) as cobalt sulfate. The
basic amounts of added mineral fertilizers were 100 kg/fed ammonium
sulfate, 150 kg/fed. superphosphate and 50kg/fed. potassium sulfate. Peanut
compost was prepared by the method of Abdel-Moze and Wanas, (2001).
Some properties of the prepared compost are presented in Table (2).

Table (2): Some chemical properties of peanut compost.

Total N| C/N pH EC Available DTPA- extractable (ppm)

. nutrients %
0, . -1
% ratio | (1:2.5) |dSm P K Fe T Mn Zn Cd

36.18 | 1.40 | 25.84 6.5 0.62 | 1.60 | 980 | 30.0 | 9.0 | 11.60 | 1.10

OM. %
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The experimental design was factorial experimental in complete
randomized with three replicates in plastic pots, 10 kg capacity of air dried
soil. Seeds of cowpea (Vigna Sinensis) which were previously inoculated with
the specific strain of cowpea Rhizobia (Okadin) were sown in each pot by
pressing them into soil to depth of 1 cm. The pots were watered daily to 70%
of water holding capacity by weighing pots then thinned out to 4 seedlings per
pot after 15 days and allowed for a period of 90 days.

All the plant analyses were determined using the standard method
described by Jackson, 1973 and Lindsay and Norvell, 1978. Total protein of
cowpea seed was calculated as total N % x 6.25.

All data were subjected to statistical analysis according to procedure
outlined by Snedecor and Cchran (1980). Treatment means were compared
by L.S.D test.

RESULTS AND DISCUSSION

Length of plant, no. of nodules/plant, no. and length of pods, fresh and dry
weights of roots and shoots of cowpea plants grown on El-Nobaria soil
treated with peanut compost with and without cobalt are presented in Table
(3). Data show that all yield parameters are significantly increased by using
the peanut compost with or without cobalt addition comparing with the
control. These increases may be due to the increased rhizosphere
aggregates stability which might have favored the beneficial microbes which
in turn could have contributed to improve biomass. Such increases also could
be due to the positive effect of compost on improving nutritional status and
nutrients release and hence their availability to the growing plants as well as
improving soil physical properties (Caravaca et al.,, 2002). Peanut compost
treatments with cobalt reveal that significantly increased all the vyield
parameters compared to peanut compost treatment without cobalt. The
highest value of weight of pods/pot of cowpea plants were obtained when 7.5
ppm cobalt+ 15 ton/fed peanut compost was used. These results are in
harmony with those of Sowicki (2002) who found that cobalt increased fodder
hay yield compared to NPK fertilizers alone. Favorable growth responses
associated with low cobalt level are attributed to low Catalase and
Peroxidase enzymes activities more than the high levels of cobalt. These
enzymes are known to induce plant respiration possibly resulting in
successive consumption for products of photosynthesis and subsequently
reduction in plant growth, Flanagam and Owens (1985). These results agree
with those obtained by Abdel-Moez and Nadia Gad, (2002) and Hala kandil,
(2007) who found that the addition of cobalt increased the nodules formation
of root and atmospheric nitrogen fixation by microorganisms which increase
the nitrogen content in cowpea and faba bea plants more than the addition of
organic fertilizer alone. Cobalt increased the effect of 15 ton/fed. peanut
compost on dry weight (shoots and roots) by 26.3 and 31.6 %, respectively
compared with peanut compost alone on cowpea plants. In fact these results
agree with those obtained by Bibak (1994) who found that cobalt increased
the organic fertilizers by 33% compared to organic fertilizer alone.
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Table (3): Effect of peanut compost with and without cobalt on fresh,
dry weight and yield parameters in cowpea plant.

Length|No. oflLengt Fresh weight| Dry weight .
Peanut compost| of |nodul| h of No. of (9) @) Weight

pods/ of pods/
(ton/fed) ?l?]:])t p?;r/“ (Fé?:]j) plant |Shoots|Roots |Shoots|Roots| pot (g)

Without cobalt addition

Control 22.70| 20 | 6,5 | 8.0 [12.48| 3.89 | 1.82 | 0.75 | 44.20
5 2450| 3.0 | 81 | 9.0 [29.11]12.00| 4.26 | 2.16 | 49.70
10 27.10| 5.0 | 9.6 | 13.0 [35.29|15.70| 5.16 | 2.84 | 61.80
15 30.00| 80 |11.0| 22.0 |{4496|17.80| 6.42 | 3.22 | 73.00
20 28.20| 7.0 |10.1| 19.0 |41.88|16.33| 5.65 | 3.04 | 68.50

Mean 26.48| 5.0 | 9.1 | 14.2 [32.74]113.14| 4.66 | 2.40 | 59.44

With 7.5 ppm cobalt

Control 41.20| 6.0 | 8.7 | 11.0 |13.85| 5.16 | 2.00 | 0.91 | 60.51
5 43.00| 7.0 |10.1| 16.0 |35.86|13.15| 5.24 | 2.42 | 93.00
10 46.10| 10.0 | 11.4 | 23.0 |42.95|16.46| 6.32 | 3.50 | 125.20
15 48.20| 13.0 | 13.7 | 26.0 |[56.00|18.96| 8.11 | 4.24 | 141.60
20 47.50[11.0|12.1| 24.0 |[46.48|17.16| 7.75 | 3.92 | 132.90

Mean 45.20| 9.4 |11.2| 20.0 |39.03]|14.18| 5.88 | 3.00 | 110.64

Mean of control | 31.95| 4.0 | 7.6 95 [13.17| 453 | 1.91 | 0.83 | 52.36
Mean of 5ton |33.75| 5.0 | 9.1 | 12,5 |32.29|1258| 4.75 | 2.29 | 71.35
Mean of 10ton | 36.60| 7.5 | 10.5| 18.0 |39.12|16.08| 5.74 | 3.17 | 93.50
Mean of 15ton |39.10| 10.5|12.4| 24.0 |50.48|18.38| 7.27 | 3.73 | 107.30
Mean of 20ton | 37.85| 9.0 | 11.1| 21.5 |44.18|16.75| 6.70 | 3.48 | 100.70
LSD5%ofpeanut | 0.82 | 1.41|1.62| 0.88 | 1.63 | 0.86 | 0.29 | 0.32 1.25
LSD5%ofcobat | 0.87 | 1.15|1.60| 0.71 | 1.69 | 0.30 | 0.28 | 0.33 1.08
LSD5%ofPea*Co | 1.02 | 1.51|1.61| 091 | 1.71 | 0.96 | 0.33 | 0.36 1.38

Concerning N, P and K content in the different parts of cowpea plants
and protein%, data in Table (4) showed that the application of peanut
compost increased the content of N, P and K. The addition of 7.5 ppm cobalt
with peanut compost gave a significant beneficial effect on macronutrients (N,
P and K) in shoots, roots and grains of the cowpea plants compared to
control. These results agree with those obtained by Castro et al., (1996);
Abdel-Moez and Nadia Gad, (2002); Basu et al.,, (2006) and Hala Kandil
(2007) who stated that cobalt addition had a primitive effect for better status
of N, P and K in tomato, cowpea, groundnut and faba bean plants.

The highest values of micronutrients in shoots, roots and grains were
found at 15 ton/fed peanut compost with cobalt. Generally, data show that the
content of grain from N, P and K values were higher than those of shoots and
roots of cowpea plants. Data also reveal that applying the cobalt with peanut
compost highly increased (%) protein in grains at 15 ton/fed peanut compost
with 7.5 ppm cobalt treatment compared to control.
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Table (4): Effect of peanut compost with and without cobalt on protein
and macronutrients content in parts of cowpea plant.

Peanut Shoots (%) Roots(%) Grains(%) .
compost Pr%teln
(ton/fed) N P K N P K N P K %

Without cobalt addition
Control 0.46 | 0.22 |1.20|0.38|0.07 | 0.17 | 0.78 | 0.36 | 1.32 | 4.88

5 084030132042 |0.11/0.32|1.16|0.49 (147 | 7.25
10 14210441148 |047|0.13/0.69[1.98|0.58|156| 12.38
15 157 |0.62|1.69|0.66 | 0.22 |0.80|2.31|0.74|1.75| 14.44
20 149|053 |1.64|055]0.15]0.71 |2.38|0.69|1.62 | 14.88
Mean 116042 |147|050]0.14|/054|1.72]|057|1.54| 10.77

With 7.5 ppm cobalt
Control 0.68 0.261.32|053|0.10|0.19 /093041146 581

5 112|041 |147|0.68]0.13]/0.42|1.60|0.56|1.58| 10.00
10 156 053 |1.76|150]0.19|0.712.15|0.68|1.74| 13.44
15 1.73|0.67|1.87|1.68|0.26|0.86|3.65|0.82|1.89| 22.81
20 168 |0.61|1.78|1.65|0.21 |0.78 | 3.64|0.75|1.78 | 22.00
Mean 135|050 |1.64|1.21]0.18|0.59|239|0.64|1.69]| 14.81

Mean of control| 0.57 | 0.24 | 1.26 | 0.46 | 0.09 | 0.18 | 0.86 | 0.39 | 1.39 | 5.35
Mean of 5ton | 0.98 | 0.36 | 1.40 | 0.55 | 0.12 | 0.37 | 1.38 | 0.53 | 1.53 | 8.63
Mean of 10ton| 1.49 | 0.49 | 1.620.99 [ 0.16 | 0.70 | 2.07 | 0.63 | 1.65 | 12.91
Mean of 15ton| 1.65 | 0.65|1.78 | 1.17 [ 0.24|0.83|2.98|0.78 | 1.82 | 18.63
Mean of 20 ton| 1.59 | 0.57 | 1.71| 1.10 | 0.18 | 0.75| 3.01 | 0.72 | 1.70 | 18.44
LSD5%ofpeanut| 0.07 | 0.06 | 0.07 | 0.06 | 0.03 | 0.03 | 0.14 | 0.05 | 0.05 -
LSD5%ofcobal | 0.11 | 0.04 | 0.04 | 0.03 | 0.03 | 0.04 | 0.17 | 0.05 | 0.05 -
LSD5%ofPea*Cq 0.09 | 0.07 | 0.08 | 0.07 | 0.04 | 0.05 | 0.19 | 0.07 | 0.07 -

Data presented in Table (5) show that the application of cobalt with
peanut compost to the soil improved the availability of micronutrients plant
cntent except Fe. The highest values of Co and Mn in shoots, roots and
grains were found when the peanut treatment of 15 ton/fed. with cobalt was
used. These results could be referred to the slow release of nutrients through
the decomposition process of organic compost. These results agree with
those obtained by Ismail et al., (1996) who found that the soil addition of
cattle manure at rates of 1, 2, 4 and 8 % increased the availability and uptake
of micronutrients by maize plants. The highest contents of Fe were found
under the treatment 15 ton/fed. peanut compost without cobalt. The obtained
results of iron are in accordance with those found by Bisht (1991) and
Blaylock et al., (1995) who showed certain antagonistic relationship between
Co and Fe. Also, Atta- Aly et al., (1998); Abdel-Moez and Nadia Gad, (2002)
and Hala kandil (2007) found that cobalt and iron were competitive elements
in the nutrition of tomato, cowpea and faba bea plants.

Data in Table (5) show that the content of all the studied micronutrients
in roots of cowpea were higher than those obtained in shoots and grains in
decreasing order with all treatments.

The interaction between cobalt addition and peanut compost rates
significantly affected the content of all macro and micronutrients in the
different parts of cowpea plants (Tables 4 & 5). The presented data show that
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cobalt application in combination with peanut compost to the soil improved
the availability of macro and micronutrients except Fe. The highest values of
N, P, K, Co and Mn in roots, shoots and grains of cowpea plants, were found
by addition of 15 ton/fed peanut compost and of 7.5 ppm cobalt, while the
highest values of Fe content were found by using 20 ton/fed peanut compost
without cobalt addition. Generally, data presented in Tables 4 and 5 show
that the highest N, P and K values were found in grains followed by shoots
and roots in decreasing order.

Table (5): Effect of peanut compost with and without cobalt on
micronutrients content in parts of cowpea plant.

Peanut compost Shoots (ppm) Roots(ppm) Grains(ppm)
(ton/fed) Co | Fe [Mn | Co] Fe [ Mn ]| Co | Fe | Mn
Without Cobalt addition
Control 0.11| 324 | 215|040 | 359 | 232 | 0.7 | 1.00 | 0.15
5 0.69| 648 | 32.8 | 0.70 | 66.2 | 36.4 | 0.8 | 1.11 | 0.26
10 0.75]102.9| 452 | 1.26 | 1058 | 484 | 0.9 | 1.60 | 0.52
15 0.98 1106 | 56.2 | 1.32 | 1139 | 579 | 1.0 | 1.70 | 0.64
20 1.02|1252|63.8 | 1.30 | 130.0 [ 66.2 | 1.0 | 1.68 | 0.68
Mean 0.71|87.18 | 43.9 | 1.00 | 90.36 [46.42| 0.88 | 1.42 | 0.45
With 7.5 ppm cobalt
Control 049 | 475 | 332|080 | 49.2 | 354 | 1.0 [1.10] 0.22
5 195]| 899 [ 486 | 342 | 926 | 527 | 1.7 | 150 | 0.34
10 2.26| 88.6 | 56.8 | 4.06 | 89.2 | 583 | 2.0 [1.42 | 0.61
15 2.89| 86.0 | 66.1 | 446 | 886 | 69.2 | 25 |[1.32 | 0.72
20 2.66| 84.3 | 659 | 411 | 864 | 643 | 2.2 |1.24| 0.69
Mean 2.05| 79.26 |54.12| 3.37 | 81.2 |55.98| 1.88 | 1.32 | 0.52
Mean of control | 0.30 | 39.95|27.35| 0.60 | 42.55 | 29.3 | 0.85 | 1.05 | 0.19
Mean of 5 ton 1.30| 77.35 [40.70| 2.06 | 79.40 [44.55| 1.25 | 1.31 | 0.30
Mean of 10ton | 1.51| 95.75 [51.00| 2.66 | 97.50 |53.35| 1.45 | 1.51 | 0.57
Mean of 15ton | 1.94|98.30 |61.15] 2.89 |101.25[63.55| 1.75 | 1.51 | 0.68
Mean of 20 ton | 1.84 [104.75|64.85| 2.71 |108.20|65.25| 1.60 | 1.46 | 0.69
LSD5%ofpeanut | 0.07 | 0.61 | 0.80 | 0.06 | 0.95 | 0.70 | 0.23 | 0.13 | 0.16
L.S.D 5% of cobalt| 0.11 | 1.38 | 0.81 | 0.06 | 0.97 | 0.74 | 0.14 | 0.06 | 0.09
LSD5%ofPea*Co | 0.13 | 0.90 | 0.95 | 0.07 | 0.99 | 0.81 | 0.28 | 0.17 | 0.16

In conclusion, the low concentration of cobalt (7.5ppm) with peanut
compost had a promotives effect on plant growth, yield parameters, macro
and micronutrients content of cowpea plants.

REFERENCES

Abd EI-Moez, M. R. and Nadia Gad (2002). Effect of organic cotton compost
and cobalt application on cowpea plants growth and mineral
composition. Egypt. J. Appl. Sci., 17(1): 426-440.

Abdel-Moez, M. R., and Sh. A. Wanas (2001). Some chemical and physical
characerstics evaluation of composts prepared from different organic
materials. J. Agric. Sci. Mansoura. Univ., 26 (9): 5881-5891.

922



J. Agric. Sci. Mansoura Univ., 33 (1), January, 2008

Abo-Sedera, S. A. (2006). Evaluation of organic and chemical fertilizers effect
on rhizosphere micro flora and potatoes (solnum tuberosum L.) yield in
loamy sand soil. Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo 14
(2): 614-623.

Atta- Aly, M. A. (1998). Soaking summer squash seeds in low concentrations
of cobalt solution before sowing increased plant growth, femaleness
and fruit yield via increasing plant ethylene level. J. Plant Growth
Regul. 17: 25-32.

Balba, A. M. (1976). Soil fertility and fertilization. Dar El-Matboly EI-Gadida,
Alex. Egypt.

Basu, M.; P. B. S.; Bhadoria and S. C. Mahapatra (2006). Influence of
microbial culture in combination with micronutrient in improving the
groundnut productivity under alluvial soil of India. Acta Agricultural
Slovenica, 87, (2): 435-444.

Bibak, A. (1994). Uptake of cobalt and manganese by winter wheat from a
sandy loam soil with and without added farmyard manure and fertilizer
nitrogen. Communications in Soil Sci. and Plant Analysis. 25: 15-16,
2675- 2684.

Bisht, J. C. (1991). Interrelations between mineral plant tissues, iron and
cobalt. Pescui. Agropecu. Bras. 16: 739- 746.

Blaylock, A. D.; T. D. Davis; V.D. Juolly and R. H . Walser (1995). Influence
of cobalt and iron on photosynthesis, chlorophyll and nutrient in
regreening chlorotic tomatoes and soybeans. J. Plant Nutr. 8: 823- 838.

Caravaca, F.; T. Hemandez; C. Garcia and A. Roldan (2002). Improvement of
rhizosphere aggregate stability of afforested semi-arid plant species
subjected to mycorrhizal inoculation and compost addition. Geoderma,
108: 133- 144.

Castro, Amc.; A. E. Bouretto and J. Nakagawa (1996). Treatments of seeds
of Phaseolus vulgaris L. with cobalt, molybdenum and vitamin Bi2.
Revista- Brasleira. Sementes. 16: 26-30.

Cottenie, A.; M. Verloo; L. Kiekens; G. Velgh and R. Camerlynck (1982).
Chemical Analysis of Plant and Soil. Lab. Anal. Agrochem. State Univ.
Gthent, Belgium, 63.

El-kherbawy, M.l.; S.H. Badawy; S. Ibrahim; A. Abd-Elfattah and
Hala Kandil (2005). Influence of composts on Cu, Zn, Pb, Ni and Cd
concentrations in polluted soils and plants grown thereon. Egypt. J. of
Appl. Sci., 20(6B) 647-660.

Flanagan. A.M. and J.N., Owens (1985). Peroxidase activity in relation to
suberization and respiration in whire spruce [Picea gluca (Moench)
voss] seedling root. Plant Physiol. 79: 103-107.

Hala Kandil (2007) Effect of cobalt fertilizer on growth yield and nutrients
status of faba bean (Vicia faba L.) plants. J.of Appl. Sci. Research. 3
(9): 867-872.

Ismail, A.S.; M.F., Abdel-Sabour and H., Abou-Naga (1996). Accumulation of
heavy metals by plants as affected by application of organic wastes.
Egypt J. Soil. Sci. 36: (1-4), 99-107.

Jackson, M. L., 1973. Soil Chemical Analysis. Constable Co. L. d., London.

923



Kandil, Hala A. and M.S. Abdel-Fattah

Lindsay, W.L. and W. A. Norvell, 1978. Development of DTPA sail test for Zn,
Fe, Mn and Cu. Soil Sci. Soc. Am. J. 42,421-428.

Markova, A. (1996). Effect of cobalt on symbiotic nitrogen fixation with
soybean plants. Hort. Brasileira, 2: 53-56.

Pascual, J.A.; C. Garcia and T. Hemandez (1999). Comparison of fresh and
composted organic waste in their efficacy for the imporovement of arid
soil quality. Bioresource Technol., 68: 255- 264.

Riley, I. T. and M. J. Dilwarth (1986). Cobalt in soil and plant. Micronutrients
News 2: 4 (Abstr.).

Snedecor, G. W. and W. G. Cochran (1980). Statistical methods. 7 Edition
lowa State Univ. Press. Ames. lowa, USA.

Sowicki, B. (2002). The influence of cobalt fertilization on quantity and quality
of hay from dried meadow using various NPK doses. Annals
Universtatis Mariae Curie Sklodowsko Sectio-E. Agric. 54: 97-104.

Young, S. R. (1983). Recent advances of cobalt in human nutrition. Victoria
B. C. Canada. Micronutrient News and Information. 3(3): 2-5.

Gliwa g gai Ao Gl oSl paie 95 gasall Al ) J 680 Glilie ddLaf L3l
Luolll cladl Jaxall (g giaal) g J guanall

ZUEl Ae b daaa g Jaad daa A

Gigasll o gl S pall ol 4005 andd

Adlal LAl Al oty Gasall e sl S el 4y sy (aanal A pai ) gl o

J(ubsﬂukZO <15 <10 5 cP)%&QYMSJ;&\ @\J}J\ dj&!\ Calalia

Al aiall sae 5 sl (o (Oolall (B e 3 7.5- i) raay Gl Sl paie

Lihie) Ba s dal iatie (il 8 L slll il e sl (5 sinall 5 J sl

‘ O(R s

-1 Al @l

G 530,00 el dae g il o o B gina 5l ) Calac b K1) jeaie ddlal @
il 6 siae (Ao @S 5 a5 Gl G JSEGlall ¢ o) 5 z Sl ¢ )
LaS (e -y oS - gl gal) - g gfl) - 5 S3) (g DS e Aslinial) ek
Laladl apaall juaie 2] Laiy Jo,mSll 455l saaldl (8 G g 5l A 2l
Lagriay Aaudlis A8)le 3 sa o) by o< pcia Alebaal) e Lo

1 gina 8500 ) Cudaef 4 jill (5 pme Men ) aSall 1 ) Jsll Culilig AiLal @
e sy I Il Al cilall Gaaall Sl 5 J sl 5 saill d
Jaaldl

s 32 7.5 385l pw il Gh 15 Jasally ) saSall (S sl Jsdl) il dlalzall @
e J geanall 5 gaill cilald 3 e pils Jadl cadae caly sl
O AY! ¥ axa) 5 J 5 sl

924



