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SUMMARY

The effect of dissolved nutrients and pH on the distribution and
periodicity of chlorophyceae and cyanophyceae in El-Zomor and El-
Mansoriya canals for a period of six months is.given. In the two
canals the rich development of chlorophyceae seemed to be limited by
the interaction of various chemical and physical factors, while con-
cerning cyanophycene oxygen concentration and salinity seemed to be
important but not the only factors. The diatoms form more than
90% of the algal population. Comparison of the algal flora of El-
Zomor, El-Mansoriya and El-Khashab (Nosseir and Abou El-Kheir
1970, 1972) canals showed that there is a slight variation between
them.

INTRODUCTION

The aim of the present work ig to investigate the distribution and
periodicity of Chlorophyceae and Cyanophyceae found in two main
canals (El-Zomor and El-Mansoriya) at Giza during six months start-
ing from August 1972 until January 1973. Dissolved oxygen, Ca, Mg,
Cl, and the pH value were all estimated at every collection in order
to find out their probable effect. on the distribution and periodicity
of the studied algne.

El-Zomor is an irrigation canal which receives water from EI-
Giza canal. The Iatter receives its water directly from the Nile and
runs for about 104 Km. before it .joins El-Zomor canal. 'This latter
is about 26.5 Km. long with an average width of 10 meters and
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depth of 8§ meters. If starts at El-Wali farm and extends North-
words through cultivated land uniéil El-Manash town where it drains
its water and ends. The samples were collected at several points
covering a distance of 1.1 Km. which represents purt of the canals
course through El-Omraniya district near Giza.

El-Mansoriva canal is similar lo El-Zomor in many vespects. It
receives its water from El-Giza canal at Anistas-Kagorian town and
extends Northwards through cultivated land, West of El-Zomolr
canal, until it ends by draining its water in El-Moheet drain, at
Manshiyet Radwan. It is of molre or less the same width and depth
of El-Zomor canal but it i3 much longer being about 37 Km. long.
We collected our samples from the part of the canal which runs
through El-Giza Province, and at the position where the canal crosses
the main road to the Pyramids, about 5 Km. to the west of El-Zomor
canal. The collection covered 2 distance of 1 Km. of the canals
length. The two canals are bounded mn some places by trees that
shadowed the water surface part of the day.

The distribution, growth, and periodicity of algal flora in a wide
variety of ecological situations in Egypt (Red Sea Shore, Mediterranean
Cost, The Nile, canals, drains, pools, ditches, lakes, ... ete.) have
received comparatively little attention by a few workers.

Nayal (1931, 1935b) and Tickholm (1932) referred in detail to
the earliest records on Egyptian freshwater, brackish, and marine
algae. It is not our intention here to make full reference to all pre-
vipus work dealing with the algae of Egypt. However, we may men-
tion that work on the marine algae of Egypt is quite poor and is
mainly that done on the algal flora of the Red Sea by Zanardini (1858),
Piccone (1839, 1900), Muschlerr (1908), and Nasr (1939, 1944, 1947).
Morve recent work on the Red Sea algae is that done by Mohsen 1972a,
b,¢), however, this is ccncerned with the algal flora of the Eastern
Shore in Saudi Arabian Territory.

Work on the algal flora of the Mediterranean cost of Egypt is
even poorer. We may mention as au example, Areschoug (1870).

Concerning mixed marine, brackish, and freshwater algal forms
we may mention the work done on Lake Qarun by West (1909} and
Nosseir and Abou El-Kheir (1970) and that done on Lake Edku by
Nasr et al. (1961).

Literature dealing with Egyptian freshwater alage is compara-
tively more extensive. We may mention here ; Kaufmann (1897),



Miiller (1899), Kneucker (1904), Hume (1906), Brunnthaler (1914),
Simpson (1930), and Abdin (19472, b). The most important cont-
ribution to our knowledge of the Eovptian freshwater algae is, un-
doubtedly, that done by Nayal (1931, 1933, 1085a, b, 1937). He
collected, identified, and enumerated hundreds of forms belonging to
different algal groups. He described also several algal that were new
to science. More recent work on Egyptian freshawter algae is mainly
represented by a number of joint publications of the senior author of
the present paper. The main concern of these joint publications
(Nosseir and Abou El-Kheir 1970a, b, ¢, 1972) was to study the in-
fiuence of dissolved nutrients on the distribution, growth, and perio-
dicity of the algal flora in some Egyptian lakes and canals. Results
obtained from these previous investigations will be compared here
with those of the present work.

The importance of dissolved nutrients to algae has been the sub-
ject of a great many investigators. In this concern the findings of
Peasrsall (1930, 1932), Gran (1929), and Chu (1942, 1943) may be
cited as examples.

MATERIAL AND METHODS

Regular monthly visits were made to the localities (El-Zomor and
El-Mansoriya canals) of collection for a period of six months. Eleven
 sites were chosen, and two samples were taken from every site (sur-
face and bottom : 114 meters deep) for each canal. At the time of
sampling, notes were taken of the temperature of air and water,
clarity of water and whether flowing or still, weather conditions
((sunshine, rainfall), degree of shade over sampling points, nature
and quantity of macroscopic vegetation in awter.

The pH of all the sites was determined directly after sampling.
Dissolved oxygen and other nutrients ; Ca, Mg, and Cl were all deter-
mined. Methods used for their determination will be referred to in
detail in the M.Se. thesis of the second author.

Fresh samples were examined microscopically for identification
of the green and the blue-green forms. Further samples were treated
with a mixture of conc.HNO, and H;S0, acids for clearing dialoms
prior to their identification.

The data recorded in table (1) represent the average concentra-
tion of estimated nutrients and the average pH determined for the
22 samples taken monthly from the 11 sites for each canal,
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A full list of the Chlorophyceae (20 genera) and the Cyanophyeeze
(6 genera) recorded in the two canals is compiled in table (2). The
latter also indicates the state of occurrence of these algal taxa,

RESULTS AND DISCUSSION

The investigation of the samples of the two canals showed that
the algae present belong to the Bacillariophyceae, Chlorophyceae, and
Cyanophyceae. The Bacillariophyceae formed more than 90% of the
algal population in the two canals, followed by the Chlorophyceae then
comes the Cyanophyceae. This same result wasg found in earlier work
by Nosseir and Abou El-Kheir (1970a,b,e, and 1972). It was found
also that the numerous and more tolerant species were of the freswater
type which is expected in irrigation camals.

Both El-Zomor and El-Mansoriya are irrigation canals receiving
their water from one source and running through more or less similar
cultivated land. Thus it is expected that both canals will have more
or less the same kind of water (see table 1) and subsequently also a
similar algal flora (see table 2). The latter table also shows that the
two canals have the same number of algal taxa. The number recorded
in El-Zomor was 22 genera (16 greens and 6 blue-greens) and in El-
Mansoriya also 22 genera (17 greens end 5 blue-greens). The total
number recorded in the two localities being 26 genera.

There is, however, some variation in the concentration of dissolved
nutrients in the two canals especially salinity which seems to be an
important determining factor, since the majority of algal forms re-
corded in El-Zomor canal in August disappeared with the rise of
galinity in September. However, the rise of salinity in El-Mansoriya
canal during September and December appears to have affected the
kind of algal forms present rather than their number. This agrees
with Braarud’s (1935) observations. Rich (1933) also noticed that
blue-greens were plentiful where the salinity was high as well ds
where it was low. This statement agrees in part with the results
obtained here. Thus blue-green forms were found in copious masses
in El-Zomor canal in November when the salinity was at its lowest
level and in El-Mansoriya canal in August, September, and November
when the salinity was relatively high.

Factors other than salinity are also effective. Rao (1955) found
that oxygen concentration affects the periodicify of blue-green algae.
This is in agreement with the presence of copious masses of blue-
gTeens in El-Zomor canal in November and in El-Mansoriya canal in



TABLE 2

The algal taxa and their state of occurrence in El-Zomor
& El-Mansoriya canals,

State

-Toxa

occurr-

of

ence

El-Zomor El-Mansoriya,

Aug. Sep. Oct. Nov. Iréc, Jan. Aug. Sep. Oct. Nov. Dec, Jan.
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Chlorophyceae

Ankdstrodesmus
geptatus
Chlodophora spp.
Chlamydomonas spp.
Chlorella spp.
Chlorococcum spp.
Closterium spp.
Colestridium spp.
Cosmarium spp.
Euglena spp.
IMeogoutia spp.
Merismopedia spp
Oedogonium spp.

. Pandorina spp.

Pediastrum spp.

. Phacus spp.
. Pleurococdcus spp.

Scenedesmus spp.
Selenastrum spp.

. Spherelia spp.
. Spirogyra spp.

Cyanophycene
Anabaena spp.
hroococcus spp.
Lynghya spp.
Nostoe spp.
Oscillatoria spp.
Spirelena spp.

Chlorophyceae
Total No. of genera
Cyanophyceae
Total No. of genera
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August, September, and November when the oxygen concentration
was relatively high. However, the high oxygen concentration of El-
Zomor canal in December does not agree with Rao’s observation, since
in this month the blue-greens were poorly developed.

The above results show that whatever the importance of salinity
and oxygen concentration to blue-greens may be, the influence of
other factors is also notable. Thus the low temperatures of December
and January may be behind the poor development of both Chlorophy-
ceae in these cold months especially in January where lowest tempe-
rature values were recorded. In the latter month Cynaophceae dis-
appeared entirely from El-Zomor canal. It is convenient to mention
here that Nayal (1935) stated that Cyanophyceae as a whole are es-
sentially summer forms.

Regarding the effect of pH, Durrell (1964) observed that Cyano-
phyceae are more chracteristic of alkaline environments. This ex-
plains the generally poor representation and development of blue-
green forms in the acidic waters of El-Khashab canal and lakes Qarun
and Nasser. It 2lso explains the much better development of this
group of algae in El-Zomor and El-Mansoriya canals where the pH
is generally in the alkaline side.

Aonther determining factor is the periodicity of the Nile. Nayal
(1931) stated Nile periodicity might be expected to exert a notable
influence on the time and place of occurrence of many Egyptian algac.
It was noticed here that most of the greens and blue-greens that
existed in lake Nasser were met with also in El-Khashab canal, El-
Zomor canal, El-Mansoriya canal, and even in lake Qarun.

The foregoing discussion makes it clear and, as stated earlier by
Lund and Talling (1967) that there is no ultimate factor responsible
for algal mass productivity and periodicity. In other words the
fluctuations and periodicity of the Chlorophyceae and Cyanophyceae
in El-Zomor and El-Mansoriya canals throughout the six months of
investigation might be due to the sums of the nutritional (Ca, Mg,
Cl...) and environmental (temp., sunshine .....) conditions operating
found by Fritsch (1906), Patrick (1945), Jorgensen (1957), and
Nosseir and Abou El-Kheir (1970a,b,c).

Finally we may say that the list of diatoms of El-Zomor and El-
Mansoriya canals for the period from August 1972 to January 1973
as well as the results of investigation of samples collected for the rest
«0f the 12 months period (Feb. 1973 — Aug. 1973) is in preparation.
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When completed this will allow for better comparisons and more
comprehensive discussion than it was possible for us to give here. It
will not be long before this work is published.

=
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