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ABSTRACT

A heap of farm yard manure (2 x 2 x 1.5 m height) was stored for 100 days.
Periodical samples were collected from the heap after initial, 2, 4, 6, 8, 10 and 12
weeks for isolation of some thermophilic actinomycetes, and determination of their
enzymatic activities to decompose cellulose by the determination of Ci1 & Cx
cellulases. The counts of total bacteria, spore formers, aerobic cellulose decomposing
bacteria, fungi, mesophilic actinomycetes and thermophilic actinomycetes were
carried out. The recorded temperature of the heap at the depth of 60-40 cm was 70°C
after 4 weeks from the beginning of the storage. The pH showed continuous
decreases from 8.2 to 6.5 at the end of the experiment.

The microbiological studies of the collected samples showed higher counts
of total bacteria then decreased till the end of the experiment. The spore formers
reached the highest counts after 4 — 5 weeks then decreased. The counts of aerobic
cellulase decomposing bacteria reached maximum after 6 weeks then decreased to
the end of the experiment, as well as the counts of fungi has the same pattern. The
mesophilic actinomycetes showed higher counts at the beginning of the storage then
decreased on the expense of the thermophilic actinomycetes, which greatly increased
by increasing of heap temperature; reached maximum after 4 — 6 weeks; while the
mesophiles diminished.

Sixty isolates of thermophilic actinomycetes were isolated from the heap for
purification and identification these isolates were identified according to Bergey's
manual (1998) were related to 5 species of them 3 genera which were highly active
namely. Thermoactinomyces, Thermomonospora and streptomyces respectively. The
enzymatic activity of these strains showed high activity of C1 and Cx cellulases. The
highest active Thermoactinomyces saccharia, thermoactinomyces vulgaris,
Thermomonospora fusca, Thermomospora alba and Streptomyces thermofuscus.

INTRODUCTION

Composting is a general treatment method for agricultural wastes
recycling. Although several reports are available concerning the composition
and dynamics of the microflora during composting of these wastes. (Mc-
kinely and Vestal, 1984). Little is known about the microbial diversity during
the composting of the organic fraction of these wastes. Although, general
tendencies with regards to mesophilic and thermophilic population of
microorganisms have been identified during composting (Fym) of these
wastes knowledge of the importance of specific taxonomic and functional
groups can still be improved Bergy's manual (1998).

Furthermore, monitoring of the microbial succession is important in
effective management of the composting (FYM) process as microorganisms
play roles in the process and the appearance of some microorganisms
reflects the quality of maturing compost (FYM) (Bess, 1999). Comprehensive
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study of thermophilic streptomycetes was carried out by Good Fellow et al.,
(1987). They compared 50 thermophilic streptomyces from diverse habitats
with representative mesophilic neutrophilic marker strains had been included
in the extensive numerical taxonomic survey of Wiliams et al., (1983).

Shahin, (1995), isolated large number of the thermphilic
streptomycetes from soil adjusted to pH 7.2 and 10.5 at 55°C for 5 days. One
hundred and twenty-nine representative isolates of thermophilic
streptomycetes have been received little attention to their possible
importance in microbial technology.

The mesophilic actinomycetes showed gradual increase throughout
the composting and decreased when compost was incubated at 60°C.
Thermophilic actinomycetes behaved lie bacteria but high counts persisted
for longtime. Thermophilic actinomycetes can grow at higher temperature
than thermophilic fungi; hence, actinomycetes become dominant at higher
temperature phase of composting (Taha et al., 1968). At the later stages of
composting the numbers of Actinomycetes (mesophilic and thermophilic)
radically decreased. The ratio of mesophilic to thermophilic actinomycetes
count was less after the first 4 weeks and then increased in the next weeks of
composting period (Godden and Peninch, 1984).

The present study aimed to constructing a more complete picture of
the culturable microflora during small-seal composting bin of (FYM) from
starting material to mature compost rate only with regard to obiotic factors but
also, with regard to the microbial activity (bacteria and actinomycetes) and
enzymatic activities evaluation of functional and taxonomic groups of
actinomycetes which play major role in decomposition process according to
their efficiency to produce cellulose decomposing (C1 & Cx) enzymes.

MATERIALS AND METHODS

A heap of farmyard manure (2 x 2 1.5 m) was stored for 100 days.
Periodical samples were collected from this heap after O, 2, 4, 6, 8 10 and 12
weeks.

Temperature measurement:
Temperature was measured at ranged between depths (40 - 60 cm)
around heap center using a thermo-couple thermometer.

ph value:
pH values were determined in (FYM) water mixtures (1 : 5) using a
pH glass electrode or ion expandable ion analyzer EAg 20.

Microbiological analyses:
Total counts of microorganisms in (FYM):

The serial dilution plate count procedure was used to estimate the
total number of different groups of microorganisms, namely, bacteria, spore-
forming bacteria aerobic cellulose decomposing bacteria, fungi as will as
mesophilic and thermophilic actinomycetes. The selective media were used

1818



J. Agric. Sci. Mansoura Univ., 30 (3), March, 2005

for plate counts. These were, nutrient agar medium (Difco, 1966) for count of
bacteria and spore-forming bacteria counts; potato dextrose agar (P-D-A)
(Booth, 1971) for total count fungi; Duboss cellulose medium (Allen, 1953)
was used for aerobic cellulose decomposing bacteria; inorganic salts starch
agar medium (Szabo, 1990) was used for mesophilic actinomycetes and
Kosmatchev agar medium (Kosmatchev, 1964) was used for thermophilic
actinomycets.

Isolation and purification of thermophilic actinomycetes:

Identification of the isolated strains of thermophilic actinomycetes up
to seria and genera was carried out according to the diagnostic Key of
Bergey's Manual, (1998).

Cultural characteristics:

All isolates were streaked on Kosmatcher agar medium plates. The
inoculated agar plates were incubated at 55°C for 10 days for thermophilic
actinomycetes. The color of aerial and substrate mycelium, intensity of
growth, pigment production and the growth characteristics were recorded as
mentioned by (Bergy's Manual, 1998).

Aerobic cellulose decomposing bacteria:
The dilution method was used. The most probable numbers of
bacteria were obtained from the positive tubes using Hoskins (1934).

Production of C; and Cy Cellulases:

The production of Ci1 Cellulase, Erlenmeyer flasks of 2 L capacity
containing 400 ml of minimal medium (pH 7.2 — 7.4) and 2.0 g of ground filter
paper were inoculated with 10.0 ml of spore suspensions each of the different
thermophilic actinomycetes strains. Flasks were incubated for 3 weeks. The
production of Cx- cellulose, 2 L capacity Erlenmeyer flasks, containing 400 ml
of minimal medium (pH 7.2 — 7.4) and 2.0 g of carboxy methyl cellulose were
inoculated with 10.0 ml spore suspensions of the different thermophilic
actinomycetes strains. Flasks were incubated for 3 weeks at 55°C. At the end
of the incubation period, 1, 2 and 3 weeks the cultures were filtered by using
whatman No 44 filter paper and sterilized by passing through seitz filter. The
filtrates were used immediately for cellulases assays as follows. This was
carried out to determine the activity of Ci-cellulase components; the enzyme
which is necessary for hydrolysis of resistant substrates. The activity of Cx
cellulase components; the enzyme which hydrolysis activated cotton and
soluble cellulose derivative was assayed by the hydrolysis of carboxymethyl
cellulose.

Assays for C; and Cx — Cellulase enzymes:

Ci1 and Cx activities were determined by measuring the released
reducing sugars by Mandels and Weber (1969).
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RESULTS AND DISCUSSION

Table (1) showed the microbiological changes during storage of farm
yard manure (FYM). Mean counts of bacteria were found to be order 310,
450, 220, 190, 175, 120 and 150 x 10 cfu/gm dry wt. after initial, 2, 4, 6, 8,
10 and 12 weeks. Bess, (1999), obtained the showed marked increases
during the two weeks of (FYM) storage similar results. Mean total spore-
forming bacteria were found to be 25, 90, 125, 170, 100, 75 and 45x10°%/g dry
weight after initial, 2, 4, 6, 8, 10 and 12 weeks followed by marked decrease
after 8 weeks. The aerobic cellulose decomposing bacteria showed a marked
decrease during storage period namely 8 weeks.

This results agree with that obtained by Taha et al.(1968), and Cheng
et al. (1988) who showed that a reduction in the population of cellulose
decomposers during the high temperature phase followed by a rise due to the
subsequent lower temperatures.

Mean counts of fungi showed marked increase during the 4 weeks
period storage. Similar results were obtained by Kane and Mallanes. (1973),
Griffin (1985). Mean counts of mesophilic actinomycetes showed marked
increase during storage (FYM) the first two weeks, however, showed a
drastic reduction during initial, 2, 4, 6, 8, 10 and 12 weeks. Mean counts of
thermophilic actinomycetes of the composted (FYM) materials showed a
marked increase during the high temperature (70 — 62°C) with a significant
peak after 4 and 6 weeks. The increase in the count of thermophilic
actinomycetes during the early stages of (FYM) composting was in
agreement with findings obtained by Limtong (1990), Hanafy et al., (1990),
Beffa et al (1996) Kukalya (1996), Agarwal (1997), , and Nevzat, (2002).
Table (1): Total microbial counts during storage of farm yard manure (mean
counts x 108/ cfu/gm dry wt.)

Time Microorganisms
In Total Spore— Cellulose_ Count Count of Actinomycetes
Weeks Count forming | decomposi L L
; of Thermophilic | Mesophilic
of | Bacteria on | fungi At 55°C At 30°C
Bacteria g bacteria
Initial 310 25 16 4 2 24
2 450 90 22 9 4 26
4 220 125 25 10 12 3
6 190 170 27 8 10 -
8 175 100 25 7 8 -
10 120 75 21 3 5 2
12 150 45 13 3 2 8

Temperature changes:

Temperature evaluation is an indicator of microbial during
composting (FYM) process, consequently this parameter my considered as a
good indicator.

The changing in temperature during period storage was daily
recorded and showed table (2). Temperature of (FYM) composting process
was measured at different depth (40 and 60 cm) from the center. The initial
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stage storage up to 35°C has a very short duration of about 2 weeks. A
progressive increase in temperature was measured at depth of 60 cm to
stabilize above 70°C for 4 weeks. The encourage in the development of
thermophilic  microorganisms, mainly Eumycetes and Thermophilic
actinomycetes was also recorded by Strom (1985) El-Gammal and Yousseri (
(1980) and Kuhlman (1990) and Saleh (2003). The optimal range of
temperature (40-60°C ) was enough for rapid and efficient decomposition
and excellent compost production.

pH values:

Results in table (2) showed that pH value of the composting (FYM)
materials of the heap was changed from 8.12, 8.8., 8.2, 7.7, 7.3, 6.9 and 6.5
after initial, 2, 4, 6, 8, 10 and 12 weeks, respectively. Decreasing in pH
values may be due to the production of organic acids causing further
acidification, during biooxidation phase.

Table (2): Changes in the temperature and pH values during storage
period of (FYM)

Time in weeks Temperature (°C) pH
Initial 35 8.12
2 40 8.8
4 70 8.2
6 62 7.7
8 60 7.3
10 52 6.9
12 38 6.5

Data in tables (3 and 4) showed the morphological and certain
physiological characteristics of the thermophilic actinomycetes. All of the
isolates grown at 55°C produced branched non fragmented vegetative
mycelium bearing aerial hyphae. Single spores were formed on the branched
sporophore. The pure isolates obtained were identified to genera and species
according to the scheme presented by Bergey's Manual (1998). 29 isolates
were not able to utilize arabinose, galactose and xylose, denoting that they
are belonging to the genus thermoactinomyces. The percentage of this genus
was found to be (48.3%). The twenty isolates of white group aerial mycelium
were characterized by Growth at 55°C different degradation of starch with no
formation of soluble pigments and utilization of carbon compounds. They
were able to utilize sucrose. Hence, these isolates (33.3%) were identified as
Thermoactinomycetes sacchari. The rest Nine isolates (15%) having with
aerial mycelium. They don't produce soluble pigments, could utilized
galactose and sucrose, with no growth on ribose and mannitol as a sole
sources of carbon. Hence these isolates were identified as
Thermoactinomyces vulgaris.

Twenty one isolates of the thermophilic actinomycetes produced
branched nonfragmented vegetative. Mycellium bearing aerial hyphae and
unbranched sporephore single spores, non sessile formed at the tip of
sporephore are belonging to the genus, Thermomonospora. The rest thirteen
isolates (21.7%) pale yellow aerial mycelium and could utilize galactose,
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sucrose and mannitol with no ability to utilize ribose for growth. These
isolates were identified as Thermomonospora fusca. The eight isolates white
group were characterized by white substrate mycelium negative soluble
pigments, degradation of starch and cellulose, and utilization of galactose
and sucrose and not able to utilize ribose and mannitol were identified as
Thermomonospora albo (13.3 %)

Ten isolates grown at 55°C having grey aerial mycelium, branched
and bearing slightly spiral shaped spore chains were identified in the genus
streptomyces.

The ten isolates grey groups were characterized by spiral spore
chains, brown soluble pigment, degradation of the starch and not able to
degrade cellulose and utilization of sucrose, galactose and mannitol and were
not able to utilize ribose for growth. These isolates were identified as
streptomyces thermofuscus (16.7%). These results are in agreement with
Abo-Sedera (1995). Good fellow et al (1987) Kukaly et al., (1997) Albrecht
,Kampfer (2000) and White et al., (2003) who found that similar isolates of
thermoactinomyces were good in all media containing.

Table (3): Identification to level genus of the thermoactinomyces
isolated from a heap of storage farmyard manure at
different periods

Growth Number
Growth Characters carbon ;
at S . of sources Of isolates
550C porophore Spores > |0 Genus
Morphology 2 (2 |X 4
g |18 |= o
3|z |2 5 %
» a [}
@ D
+ Branched Single- - | - [ - [ Thermoactionomycetes 29 | 48.3
sessile
+ Un-branched - | - | - | Thermomonospora 21 | 35
Single-
+ Spiral or Non -+ ] - Streptomyces 10 | 16.7
Hooks and sessile
Open loop Chain grey

Table (4): Identification to level species of the thermophilic
actinomycetes isolated from a heap of storage farmyard
manure the at different periods.

Degradation of utilization of No. of Sp
carbon compounds ’ ’
Genus growth Colour of Soluble No %
At 55° ¢ Aerial 8 ps) § g)_: 9| ¢ | pigment Secies
mycelum |E (S |3| 8§ |2 |8
2l8|5|3 (5|5
® = | o @®
Thermoactinomyces White -+ |+ + - + T. sacchari 20 | 33.3
White - - - + + | - - T-vulgaris 9 15
Thermomonospora | Paleyellow | + | - | + + + |+ - T-fusca 13 | 21.7
White + | - - + + |+ - T-alba 8 13.3
Streptomyces Grey - - |+ + + | + Brown [S.thermofuscus| 10 | 16.7

Screening for cellulytic ability of thermoactinomyces:
Results in table (5) showed that 31 out of 60 isolates were found to
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be high cellulytic strains. Percentages of highly active strains to the total
numbers of the same group were found to be 60%, 44.44%, 46.15%, 50%
and 50% of total isolate of Thermoactinomyces sacchari, Thermo-
actinomyces vulgaris, Thermomonospora fusca, Thermomonospora alba and
Streptomyces thermofuscus respectively. These result are in agreement with
Abd-El-Hafez et al (1971) Bond and Stutzenberger (1989) and Saleh, (2003).
They showed that the thermophilic actinomycetes belonging to
Thermomonospora fusca and Thermomospora alba were highly active
cellulolytic organisms.

Table (5): The rate of cellulolytic activities of thermophilic
actinomycetes isolated from the different storage of
(FYM).
Rate of Cellulolytic activities
- . Total Number of isolates % of highly
Thermophilic species of active strains
strains + +t i
Thermoactinomyces sacchari 20 - 2 6 12 60
Thermoactinomyces vulgaris 9 3 - 2 4 44.44
Thermomonospora fusca 13 - 4 3 6 46.15
Thermomonospora alba 8 1 - 3 4 50
Streptomyces Thermofuscus 10 3 - 2 5 50
60 7 6 16 31 51.66

-, Non cellulolytic; +, Low cellulolytic; ++,  Medium cellulolytic; +++, High cellulolytic

Efficiency of cellulase activities:

The results of cellulase activity measured by C1 and Cx produced by
the most active strains of thermophilic actinomycetes isolated under this
study. These results are shown in table (6). The obtained results showed a
successive increase in cellulase activity of the most strains by increasing of
incubation period from 1 — 3 weeks at 55°C grown on ground filter paper. The
strains of Thermoactinomyces sacchari 25 thermoactinomyces fusca(34) and
Streptomyces thermofuscus were the most active strains in producing of
reducing sugars as a result of cellulase activity reached 0 — 65 — 0.95 ,0.85-
0.96 and 0.75 — 0.95 gm/ml reducing sugars measured by C: and Cx
respectively. These results are in harmony with the findings of Mondels and
Weber 1969; Bhat and Bhat (1997); who stated that thermoactinomyces are
the most active cellulose-decomposing microorganism during the
thermophilic phase of decomposition.

Table (6): Production of C1 & Cx cellulose by the most active cellulolytic
different strains of thermophilic actinomycetes grown on
ground filter paper.

Reducing sugars mg/mL
. Incubation periods —week at 55°C
Strains
1 2 3
C. Cx Cy Cx Cy Cx
Thermoactinomyces Sacchari (25) 0.42 0.81 0.53 0.92 0.65 0.95
Thermoactinomyces vulgaris (17) 0.21 0.43 0.42 0.53 0.56 0.76
Thermoactinomyces fusca (34) 0.47 0.77 0.65 0.92 0.85 0.96
Thermomonospora alba (27) 0.32 0.61 0.47 0.75 0.55 0.81
Streptomyces thermofuscus (30) 0.42 0.62 0.56 0.92 0.75 0.97

1823



El-Kotkat. M. B. O.

REFERENCES

Abd El-Hafez, A. M.; Nassar, A. R. and El Abbasi (1977): A simplified new
method of for colorimetric micro determination of amino acids. Annols
of Agric Science, 22: (2) 71 - 77.

Albrecht, A. and Kampfer, P. (2000): Growth and morphological appearance
of thermotolerant and thermophilic actinomycetes. Gefahrstoffe —
Reinhaltung — der — Luft. 2000, 60 : 4, 139-145, 43 ref.

Abou-Sedera, A. S. (1995): Biological and Chemical studies in organic
wastes decomposition ph-D-Thesis, Agric. Botany Depart, Faculty of
Agric- Al-Azahr University.

Agarwal R.; Gangwar, M.; and Sodhi. H. S. (1997): Isolation of thermophilic
actinomycetes from municipal solid waste compost. Indion, Journal of
Ecology. 1997, 24:2, 157-164; ref.

Allen, O. N. (1953); Experiments in soil Bacterology. Ins. Ed. 2 Bugess Puld,
U.S.A

Beffa, T., Blanc, M. Lyon, P. F.; Vogt, G.; Marchiana, M., Fischer, J. L. and
Aragno, M. (1996): Isolation of Thermus strains from hot composts (60
— 80°C), Applied and Environmental microbiology 62, 1723 — 1727.

Bergy's manual of Systematic Bacteriology (1998):4" Williams and Wilkins
Baltimore, 20 Hong Kong London, Sydney.

Bess, V. (1999): Evaluating microbiology of compost. Biocycl. 1999, 40 : 5,
62-64.

Bhat, M.K. and Bhat, S. (1997).Cellulose degrading enzymes and their
potential industrial applications. Biotechnology — Advances.1997,15:3 —
4,583 —-620 196 ref.

Bond, K. and Stutzenbeger, F. (1989): A note on the localization of the
cellulosome formation in Thermomonospora curvata, J. Appl. Bacter.
67, 605-609.

Booth, C. E. D. (1971): Methods in microbiology Vol. 4, 195. London and New
York. Academic press.

Cheng, Y. R,; Lin, F.; Zhang, Z. and Yu. BS (1988): Utilization of cellulose by
micromonospora spp. I. A. Newly isolated micromonospora spp.
Applied Biology and Biotechnology (1988), 551 — 460; 15 ref.

Difco manual (1966) Difco manual of Dehydrated culture media and reagents
of microbiological and clinical laboratory procedures, 10" Ed. Difco.
Lab. Inc. Detroit, L. Michigan. U.S.A.

El-Gammal, S.M.A. and Youssri, A. A. (1980): Temperature and pH response
of thermophilic and thermatolerant fungi. Egyptian Journal of Botany,
31: 1-3, 45 - 53; 20 ref.

Godden, B. and Peninck, X. M. (1984): Identification and evaluation of the
cellulolytic microflora present during composting of cattle manure: On
the role of actinomyces sp. Annales de Microbiological 135 B, 69 — 78.

Good Fellow, M.; Lacey J. and Todd, C. (1987): Numerical classification of
the thermophilic streptomycetes. Journal of General Microbiology 133 :
3135 - 3149.

1824



J. Agric. Sci. Mansoura Univ., 30 (3), March, 2005

Griffin, D. M. (1985): A comparison of the roles of bacteria and fungi. in
Natural ed. Lead better, E. R. and Poindexter. J. S. pp. 221 — 255 New
York.

Hanafy, Ehsan. A.; N. A. Newegy,; M. El-Husseini and A. N. Estafanous
(1990): Chemical and microbiological changes during composting city
refuse. Agricultural research Review, Egypt, 68 (2): 347 — 357.

Hoskins,J.K. (1934) .The most probable number for evaluation of
coliaerogenes tests by fermentation tube method . pubic health Rports
, washigton 49, 393 .

Kane, B. E. and Mullins, J. T. (1973): Thermophilic fungi in a municipal waste
compost system. mycologia 65, 1087 — 1100

Kosmatchev, A. E. (1964): A new thermophilic Actinomycetes Microbiology

33, 267.
Kukaly, A. J.; Dobalyi. C. and Hornok. L. (1997): Isolation and identification of
thermophilic  actinomycetes. Acta — Phytopathologica - et

Entomologica Hungarica. 1997, 32 : 1 — 2, 97 — 107; 34 ref.

Kuhlman, L. R. (1990): Windrow composting of agricultural and municipal
wastes. Journal Resources conservation and recycling, 4 (1-2): 151 —
160.

Limtong, P.; Vangnai, S.; Sunanthapongsuk, V.and Piriyaprin S. (1990):
Isolation and Selection ofthermphilic cellulolytic microorganisms for
compost production in Thailand. Kasetsart Journal 1990, 24: 1, 108 —
115; 5 ref.

Mandels, M. and Weber, J. (1969): The production of cellulases Adv. Chem.
Ser, 95 : 391 -414.

Mc-Kinley, V. L. and J. R. Vestal (1984) : Biokineti analysis adaptation and
succession, microbial activity in composts mucipial sewage sludge.
App. Environ. Microbiol. 41 : 933 — 941.

Nevzat, S. E. O.; Kamil, I. and Ergin, K. R. (2002): Selective Isolation and
numerical classification of noval Thermophilic Strepto-mycetes.
Ondokuz Mayis University. Faculty of Science and Arts. Department of
Biology. 55139 Kurupelit. Samsun — Turkey.

Saleh, A. H. (2003): Microbiological and Ecological studies on thermophilic
actinomycetes. Ph. D. Thesis, Agric. Botany Depart., Faculty of Agric.
Al-Azhar University.

Shahin, N. (1995): Selective isolation characterization and classification of
Novel Thermotolerant Streptomyctes. Ph.D. Thesis. Department of
microbiology. University of Newcastle upon Tyne. U.K.

Strom, P. F. (1985): Effect of temperature on bacterial species diversity in
thermophilic solid waste composting. Applied and Environmental
microbiology 50, 899 — 905.

Szabo, (1990): Microbial communities in a forest Ecosystem academic Kiada
— Budopest.

Taha, S. M., Zayed, M. N. and Zohdy, L. (1968): Bacteriological and chemical
studies in rice straw compost. lll. Effect of ammoniacal nitrogen — ZbL.
Bakt. 11, 122: 500 — 509.

1825



El-Kotkat. M. B. O.

Whyte, P.; Mc-Gill, K.; Cowley, D.; Carroll, C.; Doolan; I.; O-leary, A.; Casey,
E. and Collins, — J.D. (2003): A comparison of two culture media for the

recovery of thermophilic campylobacters in broiler farm samples. Journal of
Microbiological methods 2003, 54 : 3, 367 — 371.

Williams, S. T.; Good fellow, M., Alderson, G.; Welington, E. M. H. Sneath,
P.H. and Sackin, M. J. (1983): Numerical classification of
Streptomyces and related general. Journal of Genera Microbiology
129. 1743 —1813.

oL Allad) 5 ) el daal) e siiSY) (e BLALLAY @Y Jal) (lany Ciy S
bl Mlanad) ¢ 33

blahal) e (594 daaa

BALAN - a3 daaly — Ao 3l AS — e )30 cildl) and

Jie Gag) (2 x 2 x 1.5 dlads aldl sladl (e 4a o (g 383 a3
2l e JS 20 2528 2 6700 (S Al Gy A Al 5 ) jall sl Clivuae s3SY)
Clisre iS5 il yhadll 5 400 sgd) 5 shluall Allaall 1y Sl 5 Al janiall Ly 538415 1 Sl S
10 270 W Yae el a0 Gee e o) all da o ilea s Eun 33l sa il Alid g aal)
Ul A palill 8 peiulPH  ad) 8 sl duadlly Ll 0 380 (e A5V qdbadd e )Y)
Gl e il Ll ad 4kl 48 ylay e )y 30 il Jalai de o e L 508 Al a5, 3l
pEmi
toh e Lo Joaaidl) i) il (Say

3 el Al L0 5 A il Ly S0 5 LSl I sl e S i
1alaed L €1 cila e 385, A0 ga i) 5 Al g huall Cilisale Sy G 5 il SLadl) 5 Al sl
28 4 yatall b sl Ll eCp il 3 )8 Ales ) @\@uh\ywﬂlu\m@d\s
i il A el sl Al U Sl Aauilly g el & o) Al aay e lef cilas
m@‘;\u&l\‘;u.\;\ewah&&}m?\gu \uLAJ@\)S\&;wY\uAmo.\uJ
il ae oY) dlaef cala b, Waalael 3 olad¥) Geds il Al ad by yhadll Sllag g5 )
s Qadll lee 2285 pa g Il Ay 8 Al s 580 e 2o 850l 5 Lo sae Ak 5 5l
& smaad) (g laliadl cilia y s 5ol 311 ) AL e il ) 591 Slae | cagal 5 ) jall daya 50l )
Je a3 Lasa 5 Ay b}w‘;wm\}uﬁm}}ma\x_‘\z\_utsmwgu\@;@bn
gl 5 lial (N giial1098 (oo s sl p230 ‘; Oiaze 38SY) ) <355 A 32 60
) 4_\)9(29 UM}.\.\.\S\}_A).\U_AdﬁLr“ 1_\;‘21\&_1_&5&_\_\;@4_:4\.:]\
) olin¥) Gyl Al Y 50 (10 pae st il s) Ue(21 1) s 58 50 30 3 9
- S il s g )

WS 5 1) s 5190 90 5 e a8 Curnara 935S 50 3 ¢ LS arasa 535S ga 53
a8 BelaSll dpiilly LaSle | CulS 5 ulSous 5 9 53 Qe sy i) Ll 1) s 53 90 50 539
QS 5 50 5 panata i il Loy S 58 ) g 53 90 5 LS Gmessa 535S ) 50 55 o8 ) sl
Labil Y Jall ST culSs, Wl 1) s a3 5 ¢ Gl 58 Cnenna 53T g0 il (a JS gl
¢ L e 535S 50 53 (S5 1) sana 530 90 5 (o8 (A5 ooy C1 o oalsaled) L 33Y
L)) s 53 50 50 5 S (sl 58 (usse S g 55 (ulSias 98 50 5 ¢ (unra g sl

1826



