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WENTY wells of groundwater located in the vicinity of

wastewater ponds were investigated to indicate the levels of water
pollution during the four seasons of year (2000- 2001). Water samples
were tested for the indicators of faecal poliution, heterotrophic plate
count (HPC) at 25 and 37°C, total coliform, faecal coliform, faecal
streptococci, Clostridium  perfiingens, Pseudomonas aeruginosa,
Campylobacter and Salmonella. Bacteriological analysis revealed that
HPC at 25°C exceeds that was counted at 37°C in the examined water
samples. A marked seasonal variation on the bacterial counts was
observed where the high counts of most organisms were obtained in
winter months. It recorded 130,120 CFU/ml for TC and FC,
respectively in the most contaminant well No. (13}, corresponding to
110, 90 CFU/ ml in autumn season. Also, the secondary indicator
microorganisms appeared relatively low counts while Sa/monellu sp.
was not detected.

High significant differences were observed between the tested
beacterial counts, wetls depth, distance from the wastewater ponds.

Physicochemical analysis of water samples showed that some
parameters such as turbidity, NH;*, Noy, Nos, K*, BODs, COD and
hardness exceeded the permissible level in many of tested wells. A
relationship between the bacterial counts and physicochemical
parameters was observed.

Prepared questionnaire indicate that most the participants used to
wells water without treatments suffering from various illnesses such as
diarthea, vomiting and other gastrointestinal problems specially in
winter season.

Keywords: Groundwater wells, Wastewater ponds, Indicator microor-
ganisms, Physicochemical parameters and seasonal
variations.

Groundwater in Gaza Strip is the only source for drinking water and agriculture.
It is recharged from several sources inclnde rain water, sewage irrigation, sewage
infiltration and sea water intrusion. Gaza Strip suffers from pollution due to
human activities on the ground surface such as intensive agriculturing (MOA,
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1997 and PWA, 1999b). The major source of groundwater pollution is the
infiltration of sewage, solid waste leachates and agricultural chemicals (Enbassi,
2000). Faecal contamination can reach groundwater from many routes failing
septic system, leaking sewer lines and cesspools (Macler and Merkle, 2000).

Crganisms commonly used as bacterial indicators for faecal pollution are the
coliform group and faecal coliforms especially Escherichia coli (Kabler & Clark,
1960 and Hectar et al, 1998). Total coliforms are good indicators for water
contamination because most enteric pathogenic bacteria die off very rapidly
outside the human gut, whereas indicator bacteria such as E. cofi will persist for
a certain period of time (Dutka, 1973 and Charles, 1981).

A large number of microbial pathogens are known to contaminate
groundwater (Herwaldt er al., 1992; Moore et al., 1993 and Kramer ef al., 1996).
These pathogens are believed to be a result of discharge of faecal material from
humans and some animals into the subsurface.

Faecal streptococei and Pseudomonus aeruginosa are considered to be
pathogens and supplementary indicators of faecal pollution in addition to
Clostridium perfringens (Geldreich & Kenner, 1969 and Kenner, 1978).
Clostridium spores serve as a useful long-lived indicator which are more
resistant to various environmental effects in all depths (Bezirtzoglou er af,
1997). Also, occurrence of Campylobacter in natural water is extremely variable
and it can persist in cold water for up to several weeks (Blaser er al., 1980),

The depth of groundwater from the discharge point of the sewage system was
the main factors in influencing the pattern and severity of groundwater
contamination (Chen, 1988 and Appleyared, 1996}. Evidence exists that bacteria
ang viruses are similarly filtered out or adsorbed by some soil types under certain
conditions (Bales et al., 1989 and Gerba et al., 1991).

The aim of the study is to evaluate the extent of bacteriological and chemical
contamination of groundwater of twenty wells located in the vicinity of
wastewater ponds in Beith Lahia and to study the impacts of groundwater
pollution on the health of users.

Material and Methods

Sample collection

Groundwater samples were obtained from existing drilled wells, The samples
were ¢ ollected by electrical motor pumps already installed on the wells. Three
replicate samples of the twenty wells were collected in sterile, screw-cap boitles
to prevent contamination. Al sample bottles were transported in an ice box at 4
+ 1°C to the analytical lab for direct bacteriological and chemical examination.
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The samples were collected during the four scasons of the year starting at
April 2000.

Membrane filter (MF)
This was used for the isolation of bacteria from different water samples
according to APHA (1995) and Jamie & Richard (1996).

Media and growth condition

The bacteriological media used throughout this study were prepared
according to Difco manual (1985). The procedures used for the detection of
different bacterial counts followed the Siandard Methods for Examination of
Water and Wastewater (APHA, 1995).

a- Nutrient agar (Oxoid) was used and incubated at 25 and 37°C during 24 hr.

b- M-Endo agar (Difco) was used and incubated at 37 + 0.2°C during 24 hr.

¢~ M-FC medium agar (Biolife) was used and incubated at 44.5 + 0.2°C during
24 br.

d- M -Enterococeus a gar ( Difco) was used and incubated at 37 + 0.2°C during
24hr.

e- Violet Red bile agar and MacConkey agar (Difco) were used for recovery and
detection of Pseudomonas aeruginosa at 37 + 0.02°C for 24hr. Oxidase test
and Amnalytical Profile Index (API 20E) strips (BioMerieux) were used to
confirm the isolates.

f- Selenite F-broth and S.S agar (Difco) were used for recovery and detection of
Salmonella at 37°C for 24hr, Serological Kits and (API 20E) were used to
confirm the 1solates.

g- Campy-thio medium and Camplybacter Agar Base (Oxide) were used for
recovery and detection of Campylobacter at 42 + 0.2°C for 48hr in a
microaerophlic environment (5% O; and 10% Co;). Serological kits were used
to confirm the test.

Physicochemical analysis
All water samples were analyzed physically and chemically according fto
Chapman & Pratt (1978) and APHA (1995).

A close-ended questionnaire for heaith impact of water pollution on the
people who live and use the tested water was prepared.

Statistical analysis was done by simple correlation and regression coefficient
according to Sndecor and Cochran (1981).
Results

Effect of seasonal variations, well depth, location and distance from the
ponds on the level of water contamination were observed.
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Effect of seasonal variation
Bacterial counts of the tested water samples obtained from twenty wells were

assessed during the four seasons.

Heterotrophic plate count (HPC) incubated at 25 and / or 37 °C given in Fig.
1 showed high viable counts were observed at 25 °C throughout the four seasons
especially in well No. 12. The degree of contamination was higher in winter
season than the others, it recorded (750 CFU/ml) at 25 °C.
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Fig. 1. Heterotrophic plate count (HPC) at 25 °C & 37 °C in well No.12 over
the four seasons.

Total coliform (TC), faecal coliform (FC) and faecal streptococci (FS) counts
in all tested wells over the four seasons were recorded in Fig. 2. In winter,
surmer and winter seasons 90, 65 and 35% of the wells contain high counts of
TC, FC and FS respectively than the allowed standard.
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Fig. 2. Number of wells with contaminated water samples over the four seasons.

Low counts of Clostridium perfringens were observed in some wells (Fig. 3).
The highest count (12 CFU/100ml) was obtained in well (13) during winter
season. Campylobacter sp. was detected only in wells (12,13) while
Pseudomonas aeruginosa and Salmonella were absent throughout the study.
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Fig, 3. Clostridium counts in positive wells over the four seasons.
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Statistical analysis of the relationship between (TC) and (FS) in the twenty
water samples indicated a strong correlation between the two organisms (Fig. 4).
The faecal streptococci increase as the total coliform incréae over the four
SASOLIS.

Total coliform (cfu/100 ml)

0o 2 4 6 8 10 12 14 16 18 20

Faecal streptococci (cfu/100 ml)

S Spring HSummer BAutumn [CWinter

Fig. 4. Correlation between total coliform & faecal streptococci over the four
seasons.

The obtained results showed increased bacterial counts in winter season than

the other seasons, therefore the winter season was taken as period for further
investigation.

Effect depth and distance

For winter season, the correlation between bacterial counts (HPC at 25, 37°C,

TC, FC and FS), well depth and distance between the wells and the wastewater
ponds were studied.

Increased level of the bacterial counts were observed as the wells depth and
distance decrease, respectively. Statistical analysis at (5, 1%) levels indicate high

significant differences between the bacterial counts and each of welis depth and
distance (Table 1 & Fig. 5,6,7and 8 } .
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TABLE 1. Correlation between wells depth & distance from wastewater ponds and
certain microbiological parameters in winter season.

ey . i

-0.781%* -0.505* -0.514* -0.433 -0.37
0.591** 0.932%* 0.870%* 0.676**
0.914%* 0.845%+ 0.670**
0.879** 0.746%*
0.837**
-0.713%= -(0.725** -0.742+* -0.691** -0.645%*
0.991** 0.932%» 0.870** 0.676%*
0.914** 0.845%* (0.670%*
0.879** 0.746%*

0.837**
1t (20-2) 5% = 0.4438 * = Significant
r(20-2) 1% = 0.5614 ** = Highly significant
TO g o e
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Fig. 5. Correlation between depth of the wells and heterotrophic plate counts at 25°C
and 37°C in winter season.
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Fig. 6. Correlation between depth of the wells and each of total coliform, faecal
coliform and faecal streptococci counts in winter season.
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Fig. 7.Correlation between distance of the wells from wastewater ponds and
heterotrophic plate count at 25 °C and 37 °C in winter season.
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Fig. B. Correlation between distance of the wells from wastewater ponds and total
coliform, faecal coliform and faecal streptecocei counts in wells water in the
winter season.

Physicochemical characteristics

Physical and chemical analysis of the water samples were performed to
make sure that the levels are within the limits of the World Health Organization
(WHO) and Palestinian Standard (2000) of drinking water. In winter season,
Table 2 indicated that, in some wells the levels of NH;", NO,, NO;', K, BODs,
COD, hardness as well as turbidity in wells (11, 12) exceeded the permissible
limits.

Highly significant values at 5 & 1% levels were obtained between microbiological
and physicochernical parameters (Table 3) .

Discussion

Indicator microorganisms were detected in most of the sampled wells. Total
coliforms were present in 90% of water wells in winter season. At the same time,
HPC recorded 750 CFU/ml at 25°C and indicated variable counts in the
examined wells, due to wells location, distance, depth and nutritional status.

Similar finding had been reported by Brooks & Ceck (1979); Robertson &
Edberg (1997); Martino ez al (1998) and Cho & Kim (2000). Matthess and
Pekdeger (1981) stated that many microorganisms can be transported from
pollution point to a long distances (30 to 1000 m).

Egypt. J Microbiol, 38, No. 3(2003)
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TABLE 2. Physicochemical analysis of twenty wells water in winter season.
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TABLE 3. Correlation between certain microbiological and physicochemical parameters in winter season.

Parameters (HPC at37°C| TC FC FS Temperature pH {Turbidity { E.C | TDS |Ammonia | Nitrate |B.0.D;; C.O.D
|HPC at 25 °C 0.991" 0.932" |0.870** | 0.676** 0.009 -0.517 | 0.933** | 0.082 | 0.082 | 0.926* |[0.598*"|0.974**{0.956*"
HPC at 37 °C 0.914** (0,845 | 0.670** 0.031 -0.512| 0.930* | 0.094 | 0.694 | 0.919" |0.567" [0.978"' 0.958"
TC 0.879" | 0.746"" -0.860 -0.488 | 0.5923* | 0.3t | 0.131 | 0961 |0.596* 10.923" 0.936*
FC 0.837* 0.052 <0561 0.855* | 0,158 | 0.158 | 0.864* |0.751** ]0.868“ 0.837*
|Fs 0.265 <0.465| 0.722"* | o0.z63.] 0.263 | 0.772* | 0.494 lo.663]0.705"
Temperature 0.229 | -0.031 |-0.0621-0.062 0.010 -0.265 | -0.05 | 0.049
pH -0.399 | 0.138 {0.318 | -0.380 | -0.474 |-0.528|-0.414
Turbidity 0.151 | 0.151 | 0.954** [0.600** [0.952**|0.954**
E.C 1 0.147 0.147 | 0.116 | 0.167
T.D8 0.147 0.147 | 0.1146 | 0167
Ammonia 0.609** 10,923**|0.935*
Nitrate 0.611**| 0.512*
B.0.Ds 0.969**
C.0D 1

r (20 -2) 5% = 0.4438
r (20 -2) 1% = 0.5614

* = Significant

** = Highly significant
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Soil type and its structural matrix also influence the movement of
microorganisms (Hagedoron, 1981 and Bales et al., 1989). Cracks and fissures in
clay soil facilitate the microorganisms movement (PEPA, 1994),

A marked seasonal variation on the bacterial density was observed. The
highest level of contamination was detected in winter season. The rainfall could
be one explanation for elevated contamination in winter months. Heavy rainfall
has been shown to allow significant vertical migration of the microorganisms as
well as increasing overflow wastewater from the ponds {Zyman and Sorber,
1988).

Heavily contamination in wells (12, 13) due to their flow direction with
respect to the wastewater ponds (PWA, 1999a). Faecal coliform are detected in
most weils with high count, and always associated with HPC densities. This is in
agreement with the finding of Kabler & Clark (1960} and Blannon & Peterson
(1974).

Houston (1900} reported that FS were consistently present in the faeces of all
warm-blood animals. Cooper and Ramadan (1955) and Bartly & Slanetz (1960)
demonstraied that FS were present in a greater numbers than coliform bacteria in
faecal discharges of animals, in contrary with domestic wastewater {Hammit and
Cole, 1998).

In winter season, the levels of Clostridium perfringens were relatively high in
the positive wells. The natural resistance of its endospores may implicate old
pollution of these wells, this makes a Clostridium a good indicator for faecal
pollution (Bezirtzoglou et al., 1997).

Campylobacter was detected in some of the tested wells. Taylor et al. (1983)
confirmed the findings, Campylobacter sp. can be isolated from 23% of
individuals with diarrheal disease acquired as water bomn.

Salmonella was not dtected because of the fastidious nature which exclude its
persistance in groundwater. Naparaju and Sastri (1999) stated that the prevalent
environmental conditions have a strong effect on the recovery of Salmonella.

Physicochemical parameters showed significant correlation with the indicator
microorganisms. The high level of NH; in groundwater was associated with the
bacterial activity (Appleyared, 1996).

Nitrate is an indication of pollution from either sewage or fertilizers
{Geoffery et al., 1999). It is a threat to human health when present in excess in
drinking water and leads to stomach cancer and blue-baby disease (Pandey and
Mukherjee, 1994a,b).
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Prepared questionnaire about the health impacts of contaminated wells water
on the users indicated that 94.3% of the participants used to drink water without
any prior treatment. Therefore most of them are suffering from various illnesses
such as diarrhea, vomiting and other gastrointestinal problems. These results are
in agreement with Gerba (1981); Bitton & Gerba (1982); Andersson et al.,{1997)
and Macler & Merkle (2000).

Generally, it could be concluded that many types of bacterial contamination
as well as some of metals pollution are present in most tested wells water
samples. Therefore, wastewater treatment ponds are needed for maintenance and
proper operations are made in order to prevent seepage and overflow of
wastewater,

Also, wells located in the vicinity of the ponds which are vulnerable to
contamination should be subjected to strict periodical monitoring by authorized
peoples. Finally, awareness programs for consumers are necessary, and a suitable
treatment such as chlorination should be recommended to eliminate poliutants.

References

American Public Health Association (APHA) (1995) Anderw, D.E., Lenor, S.C.and
Armold, E.G. Standard Methods for the Examination of Water and Wastewaier. 19"
ed. Washington, D.C.

Andersson, Y., de Jong, B. J. and Studahl, A, (1997) Waterbormne Campylobacter in
Sweden: The cost of an outbreak. Water Sci. Technol (G.B), 35, 11,11.

Appleyared, §.J. (1996) Impact of liquid waste disposal on potable groundwater
resources near Perth, Western Australia. Environmental Geology, 28, 106.

Bales,R.C., Gerba,C.P., Grondin,G.H. and Jensen, S.L. (1989) Bacteriophage transport
in sandy soil and fractured tuff. App. Environ. Microbial. 55, 2061.

Bartly, C.H. and Slanetz, L.W. (1960) Type and sanitary significance of faecal
streptococci isolated from faeces, sewage, and water. Amer. J. Pub. Health, 50, 1545,

Bezirtzoglou,E., Panagiou,A., Savvaidis,[. and Mapia,V. (1997) Distribution of
Clostridium perfringens in polluted Lake Environments. Anaeroba. 3 (2), 169.

Bitton, G. and Gerba, C. (1982) Groundwater Pollution Microbiology. Edited by
Croun, G.F., Health Effects Research lab, USEPA. Cincinnate, Ohio. {(7) pp 135-179.

Blannon, J.C. and Peterson, M.L. (1974} Survival of faccal coliform and faeccal
streptococci in sanitary landfill. U.S. Environmental Protection Agency, News of

Environmental Research in Cincinnati, April, 12,1974,

Blaser, M.J. Hardesty, H.L. Powers, B. and Wang,W.L. (1980) Survival of
Campylobacter fetus subsp. Jenjuni in biological milieux. J. Clin. Microbiol. 11, 309.

Egypt. J Microbiol. 38, No. 3 (2003)



260 A. A . HUSSAIN et ol.

Brooks, D. and Cech, 1. (1979) Nitrate and bacterial distribution in rural domestic water
supplies. Water Res. 13, 33.

Chapman, H. D. and Pratt, P.F. (1978} Methods of Analysis for Soil, Plants and Water.
Univ. of California, Div. Agric. Sci., Priced publication, 4034,

Charles, P.G. (1981) Microbial contamination of the subsurface. International
Conference on Groundwater Ouality Research. 5, 53.

Chen, M. (1988) Pollution of groundwater by nutrients and faecal coliform from
lakeshore septic tank systems. Water, Air and Soil poliution, 37, 3-4, 407.

Cho, J.C. and Kim, S. J. (2000) Increase in bacterial community diversity in subsurface
aquifers receiving Livestock wastewater input. Appl. Environ. Microbiol. 66 (3), 956.

Cooper, K. E. and Ramadan, F. M. {1955} Studies in differentiation between human
and animal pollution by means of faccal streptococci. J. Gen. Microbiol. 12, 180.

Difco Manual, {1985) Dehydrated Culture Media and Reagents for Microbiology. Difco
laboratories, Detroit, Michigan 48232 USA. 10" ed.

Dutka, B. J. (1973) Coliforms are indicate index of water quality. J. Environ-mental
Health, 36, 39.

Enshassi, A. (2000} Environment concerns for construction growth in Gaza Strip,
Building and Environment, 35, 273,

Geldreich, E .E. and K enner, B.A. (1969) Concepts of faecal streptococci in stream
pollution. J. Water Pollution Control Federation, 41, 336.

Gerba, C. P. (1981) Microbial contamination of the subsurface. Groundwarer Quality,
Department of Microbtology and [mmunology and Food Science. University of
Arizona, Tucson, Arizona (8) 53-64.

Gerba, C. P., Yates, M.V. and Yates, S. R. (1991) Quantitation of factors controlling
viral and bacterial transport in the subsurface. In: C.J.Hurst, (Ed.) Modeling The
Environmental Fate of Microorganisms. American Scciety for Microbiology,
Washington, DC.

Geoffery, D. S., Robbert Wetseelanr James, J, F. and Robert, H. M. (1999) The crigin
and distribution of nitrate in groundwater from Village wells in Kotagede,
Yogyakarts, Indonesia. Hydrogeology Journal,7,576.

Hagedoron, C. (1981) Transport and fate: Bacterial pathogens in groundwater. In:
Microbial Health Consideration of Soil Disposal of Domestic Wastewater. U.§
Environmental Protection Agency Publication, no. EPA- 6006/9-83-017 pp. 153-172.

Hammit, W. E. and Cole, D. N. (1998) Wild land Recreation Ecology and Management,
2™ ed. John Wiley, New York.

Egypt. J Microbiol. 38, No. 3 (2003)



GROUNDWATER MICROBIOLOGY IN PALISTINE 261

Hectar, 'E. M., Danial, E. M. Jose, L.C. and Emilia, B. {1998) Suburban areas in
developing countries and their relationship to groundwater pollution: A case study of
Mardel plate, Argentina. Environmental Management, 22, 245,

Herwaldt, B.I., Craun, G.F., Tokes, S.L. and Juranek, D.D. (1992} Outbreaks of

waterborne disease in the United States, 1989-1990. J. Am. Water Works Assoc. 84,
129.

Houston, A.C. (1900) On the value of examination of water for streptococci and
staphylococei with a view to detection of its recent contamination with animal organic

matter. Supplement 29" Annual Report of Medical Officer 1899-1900, London
Country Council, England, 458.

Jamie, B. and Richard, B. (1996) Water Quality Monitoring, 1% ed.: Distributed in USA
and Canada by Van Nostrand Reinhold, New York, U.S.A.

Kabler, P. W, and Clark, H. F, (1960) Coliform group and faecal coliform organisms as

indicators of pollution in drinking water. J. American Water Works Association. 52 ,
§577.

Kenner, B.A. (1978) Faecal streptococci indicators. fn:  G.Berg (Ed.,) Indicator of
Viruses in Water and Food. Ann. Arbor Science.

Kramer, M. H., Herwaldt, B. L., Craun, G. F., Caldero, R. L. and Juranik, D. D.
{1996) Waterborne disease :1993 and 1994. J. Am. Water Works Assoc. 88 {3), 66.

Macler, A. B. and Merkle, C. J. (2000) Current knowledge on groundwater microbial
pathegens and their control. Hydrogeology Journal, 8, 29.

Martino,D.P., Grossman, E. L., Ulrich, G. A., Burger, K. C., Schlichenmeyer, J. L.
and Ammerman, J.W. (1998) Microbial abundance and activity in a low
conductivity aquifer system in east Central Texas. Microbial Ecology, 35, 224,

Matthess, G. and Pekdeger, A, (1981) Concepts of survival and transport model of
pathogenic bacteria and viruses in groundwater. [nternational Symposium on the
Quality of Groundwater, Amsterdam, The Netherlands.

Ministry of Agriculture (MOA), Directorate of Water, Palestinian Water Authority
(PWA), water Data Bank (1997) Biannual periodical published by water authority in
cooperation with Ministry of Agriculture, Gaza governorates, Bufletin 0, March, 1997

Moore, A.C., Herwaldt, B.L., Graun, G.F., Calderen, R.L., Highsmith, A.K. and
Juranek, D.D. (1993) Surveillance for waterborne disease outbreaks- United States,
1991-1992. Morb & Mort Weekly Rep. 42 (585-5), 1.

Nagaraju, D. and Sastri, J. (1999) Confirmed faecal pollution to bore Well waters of
Mysor city, India. Emvironmental Geology, 38 (4}, 322.

Palestinian Environmental Protection Authority (PEPA) (1994) Gaza Environmental
Profile, Part one, Inveniory of Resources.

Egyvpt. S Microbiol. 38, No. 3 (2003)



262 A. A HUSSAIN et al.

Palestinian Water Authority (PWA) (1999a) A llocation o f monitoring w ells around
Gaza City wastewater treatment plant, Monitoring Program and Analysis.

Palestinian Water Authority (PWA) (1999b) Evaluation of monitoring result for the
treatment plant in Beith Lahia, Gaza Strip. May,1999.

Pandey, D.S. and Mukherjee, S. (1994a) Nitrate contamiination in groundwater in
Varanasi City and environe. /n. Regn. Workshop env. Aspects of Groundwater
Development, Kurukshetra, pp . 123-129.

Pandey, D.S. and M ukherjee, S. (1994b) Nitrate pollution: alarming problem in and
around Jaunpur, U.P., India- acasestudy. fn : Regn. Workshop env. Aspects of
Groundwater Development, Kurukshetra, pp. 747-152.

Robertson, J.B. and Edberg, S.C. (1997) Natural protection of spring and wells drinking
water against surface microbial contamination. I. Hydrog-eological parameters. Crit.
Rev. Microbiol. 23 (2) ,143.

Sndecor, G.W. and Cochran, W.G. (1981) Statistical Analysis Methods, 7" ed Towa
state univ., Press., Amess., lowa, U.S A,

Taylor, D., McDermott, K., Little, J., Wells G. and- Blaser, M. (1983) Campylobacter
enteritis from untreated water in the Rocky Mountains. Arnals of Internal Medicine,
99, 38.

Zyman, J. and Sorber, C. (1988) Influence of stimulated rainfall on the transport and

survival of selected indicator organisms in studge-amended soils. Water Poliution
Control Federation, 60, 2105.

( Received  12/2/2002;
accepied 10/ 8/2003)

Egypt. J Microbiol. 38, No. 3 (2003)



GROUNDWATER MICROBIOLOGY IN PALISTINE 263

Al b A ol oloall duiluasS gl s g Apa gl g S il
Oplaald -3 58 aLE'! —Lay

Al 25 daal Maw . oy udt a st Juad® . geus pauSdl Jae Jlaji
dbga Glide Juad g

“ighall QM oy eaa— AL —w..:opa.‘l_;—.;.ugmags—gwﬁ
s bl = 3~ LAY Aaalal

L Ak L a5 e pUl b Al JSULA aab e S galt bl Zngk e
| PRI ST P RS- SR RTAEPRRIN LT EE R P U TN
kil sda e gl Y depdal gy paall Gipeall i gal e At
RN NPT N LG R U KR PR PR VY. PUPETIREVY QST DU g
Lisadlea (gaa T e ol y el palyh o A il SUY1 el ol 5 S 2y g

Al g 5l g Lo sl S o gl g ol ad A D Y1 AL

NESWATRPR PN VS W V- PR VPRI N YN RIS RN
Lo (PU2 iy e W1 Jyeaill Jlae o gy obadl S8 o e w280 ol
e dab g AL S e a8l ball Giie Gand 5 (Fa) ¥l )
Ar gaze b 0 I aadl e S5y o ally GldY) Sl 3,5 0 ga
B B BT TR s Wy (ST ERY-  E P B R TP P Pl
Al o b S Gplash LS DU palldly S e =15 40 a5 (i g g
Aa ¥V sie s A e el dygie Yo 5 ) e da s sie el S CY
R

el Ao Jpmadl 5 2ua B8 e e Jyeaill cidaal i Ba

om S M [ B paniana VY VY o Jy eGR4 SN adaaal 50

pa Sl et (e VT B, Sl 8 Al e T3 oty 00slsil de pana

ALY 4yl SlREl Luag vy pal dead B Ma [ pesdes G0 V1 Qi BiyE
Ui palld) 25 Lty L L6 iy 2 g gD

B i S SaeYl g Ay piece ANe apmy Sbasyl Jaladl gy
Apaige allSEy il ol il gl e Waaes A ALl y U Gee e S

e o L Caacda gl g oLl gl el y il Jhadll 41 el A
G(}’..IL“ L»_a....SY'I c‘.}f\;‘ xe)ga.ol:l_”.“ u;ﬂ_):ll“ LCIJ__):E:J‘ lL_\.'\_,.nS"l ci_)lsdl J‘.’\a i_';Lu.L_lﬂ‘
S e e ol ds gl il a2 38l y el uanSY1 e
Gty Sl Bae Y e J8 o Rl Ae 3pay daa gl LaLES) S5 S
oo Lafiea gy UV ol slud Sl e sdlie] 5 i LAWY s

Fo—ab Aggma Apaa JSUay o By Sl Lgia 333 Tpam e sl sl e gty
el Jasd i Rals

Egvpt. J Microbiol. 38, No. 3 (2003)





