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In this study, 150 soil samples were collected from several locations of Riyadh
desert areas in Saudi Arabia. Samples were prepared for isolation using the standard
serial dilution method on tap water agar (TWA) medium. 150 isolates of actinomycetes,
isolated from the samples were tentatively identified as streptomycetes based on their
phenotypic and biochemical characteristics. All purified isolates exhibited a range of
about 15 streptomycetes like color groups on yeast extract-starch soluble (YS) agar medium
including grey series , white series, brown series and yellow series. Further, scanning
electron microscopic studies of the strains showed the different morphology of the aerial
mycelium on YS agar medium. These morphological structures and cell wall
diaminopimelic acid test have tentatively proved that almost all the selected isolates
were under the genus Streptomyces in the family Streptomycetaceae. This is the first
intensive study and we confirmed that the desert soil of Saudi Arabia is good sources for
the isolation of diverse streptomycetes. More intensive study will be conducted on the
isolated streptomycetes strains to utilize as biocontrol agents and there is a probability of
finding new streptomycetes species in unexplored soil samples in Saudi Arabia as indicated
by its unique diversity.
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Actinomycetes are one of the most
attractive families of industrial bacteria on account
of their superior potential for producing valuable
secondary metabolites including antibiotics, anti-
cancer drugs, immunosuppressors and enzyme
inhibitors1, 2. Their population has been primarily
identified as one of the major group of soil
population. The species belonging to the genus
Streptomyces are especially prolific and can
produce many types of antibiotics and other class
of biologically active secondary metabolites.
Streptomyces constitute 50% of the total

population of soil actinomycetes and 75-80% of
the commercially and medicinally useful antibiotics
have been derived from this genus3. The list of
novel microorganisms and products derived from
poorly explored areas of the world like China,
Australia, Antarctica and Jordan suggests that a
careful exploration of new habitats might continue
to be useful2. The search for new antibiotics
continues to be most important in research
programs around the world because the increase
of the resistant pathogens and toxicity of some
used antibiotics4. Saudi Arabia is the largest
country in the Arabian Peninsula, filled with sandy
deserts, associated semi-desert and shrub land.
Riyadh (24°38‘N46°43’E) is the capital, located in
the central region and the largest city of Saudi
Arabia. Summer temperatures are very hot,
approaching 50 degrees Celsius. The average high
temperature in July is 43.5°C. Winters are mild with
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cold, windy nights. The overall climate is arid,
receiving very little rainfall, but the city receives a
fair amount of rain in March and April. It is also
known to have many dust storms. The dust is often
so thick that visibility is under 10 meters. Hence
the city is mostly covered with barren lands and
desert areas which attracts the attention of
researchers to search for different actinobacteria
from desert and surrounding soil samples.

Materials and methods

Source of soil samples
Soil samples were collected in clean sterile

plastic bags from various desert locations in
Riyadh, Saudi Arabia (Figure 1a,b). Several diverse
habitats in different areas were selected for the
isolation of streptomycetes isolates. These
habitats included the rhizosphere of plants and
agricultural soil. The samples were taken from up
to 20 cm depth, after removing approximately 3 cm
of the soil surface5,6,7.
Preparation of samples and actinomycetes
isolation

The collected soil samples were sieved
and air-dried at room temperature for seven days.
The actinomycetes were isolated from the air dried
desert soil samples by soildilution plate technique
(Figure 2) on the modified TWA medium and
incubated at 30oC for 3-4 weeks. The
actinomycetes colonies were picked up and purified
on yeast extract-soluble starch agar (YSA) medium
without antifungal or antibacterial antibiotics8.
Physiological and morphological characteristics

All selected isolates were examined for a
range of standard physiological tests following
established methods9. The cultural characteristics
of the isolates were recorded as modified by Ara et
al. (2011). The morphological features were
observed after examining the cover slip cultures
by the light microscope and later for fresh agar
block using scanning electron microscope (SEM)
(JEOL JSM-6060LV) (Figure 6) and the procedure
modified by Ara et al.(2011).
Cell wall diaminopimelic acid (DAP) test

The isomers of diaminopimelic acid
(DAP) in the cell wall peptidoglycan were
determined by using TLC as described by Staneck
and Roberts (1974).

RESULTS AND DISCUSSION

Isolation of actinomycetes
Gram-positive, filamentous, bioactive

compound producing tentative streptomycetes
group was studied in Riyadh and our data indicated
that it is an eminently suitable ecosystem for
diverse streptomycetes group. Actinomycetes
counts ranged from 50×102cfu/g to 700×102cfu/g
in the soil samples collected in Riyadh area (Figure
1 and 2). A total of 150 actinomycetes were isolated
using simple dilution technique with normal saline
(0.9% NaCl) on TWA medium (Figure 2).
Physiological, morphological and biochemical
characteristics

All purified isolates were characterized
physiologically and morphologically. Physiological
characteristics were done by biochemical tests
such as, fermentation of citrate, starch hydrolysis,
gelatin hydrolysis, casein hydrolysis, milk
coagulation, triple sugar iron test etc. (Table 1).

The streptomycetes isolates exhibited a
range of diverse aerial mycelium colors (such as:
grey, dark grey, pale grey, white grey, grey white,
white, off white, chalk white, blackish grey, pink
white, red white, brown red, dark brown, brown
white, cream white, yellow and yellow white) on
yeast extract-starch soluble agar medium (Figure
3).

The highest number of streptomycetes
group was found in soil samples collected from Al-
Thumama desert area, Riyadh. In all the 150 soil
samples about 15 streptomycetes color series were
observed and among them, grey and off white
series represented the most dominant color group
in our study. These diverse color groups showed
high possibility of the different streptomycetes in
the desert soil samples. Our finding is in
concordance with Dhanasekaran et al. (2008) and
they reported high diversity of Streptomyces
population isolated from agricultural soils.

Morphological observations were made
using scanning electron microscopy and light
microscopy and the cultural, physiological data
tentatively confirmed that almost all the selected
isolates belonged to the dominant genus
Streptomyces in the family Streptomycetaceae
(Figure 4). The thin layer chromatography results
(LL-DAP) of the cell wall diaminopimelic acid for
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Fig. 1. (a)Map of Kingdom of Saudi Arabia and (b) different sampling sites in Riyadh areas and surroundings.

Fig. 2. Flow chart for the isolation of actinomyceteson tap water agar (TWA) from Riyadh soil samples
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Fig. 4. Scanning electron microscopic (SEM) photographs of characteristics spore chain formation of selected
diversestreptomycetesisolates grown on yeast extract-starch agar medium at 28o C for 3 weeks

Fig. 3. Desert  streptomycetes isolates based on the cultural characteristics (by the production of whitish, grey,
blackish, chalky white and red white powdery aerial mycelium) purified on yeast extract-starch soluble agar
medium at 30oC for 3 weeks.

the selected strains showed that almost all the
strains belong to the group streptomycetes.

Isolation of streptomycetes group from
plant rhizosphere and agricultural soils have been
reported elsewhere. Many of those isolates showed
bioactive compound activity also enzyme and
hormone secretions10-18. Nonetheless, our isolates
need to be studied intensively for the potential of
bioactive compound production against
pathogenic microorganisms.

CONCLUSION

The desert habitats in Saudi Arabia can
be considered as an inexhaustible resource for
biotechnology that has not been well exploited.
Although, previous studies on actinomycetes
isolated from the Riyadh deserts are very few, their
antimicrobial potential was encouraging. The
streptomycetes group from our isolates showed
high color diversity on tap water agar medium. More
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intensive study need to be conducted on the
streptomycetes isolates to utilize as biocontrol
agents and there might a new probability of finding
new species in unexplored Riyadh desert soil
samples in the Kingdom of Saudi Arabia as
indicated by its unique diversity.
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