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INTRODUCTION

In UAR. we have s0 many lakes the water of which varies mainly
in the kind and conceniration of the dissolved nutrients.  Subsequently,
the algal flora vories in kind and density. Lake Qarun is one of these
lakes which ie ro interesting to be studied since our knowledge about ita
algal flora iz etill very scanty.

Lake Qarun lies in the North West of El-Faiyum Depression which is
situated on the left bank of the Nile, about 90 kilometer to the South West
of Cairo. The lake has a rectangular irregular shape and its area is about
200 km? Its surface 1s about 45.5 m. below sea level. Also it is bounded
by cultivated lands in the South and by desert lands in the North,

The cultivated lands are naturally irrigated by a number of canals
derived from Bahr-Yossef River, which received its water from the Nile,
The irrigation-water drains off into the lake by two main drains { see
figure 1 ). The drainage of water starts at the beginning of February
every year when the water level reaches its climax. At that time of the
year the sun is not perpendicular, the temperature iz Tow ( 10 — 18°C ),
and the water evaporaltion is very littlee. There i8 a seasoual variation of
the salt content of the lake. The climax of salinity period is reached in
June when the water starts to evaporate.

The importance of dissolved nmtrients to alge has been the subject of

a great many investigators. Chu (1942, 1943) stated that os long as both

N and P concentration are within the optimum range [or growth, no change

in their ratio will markedly affect the growth of the nlgee concerned. The

same author (1942) found that the most Iavorable concemtration of Ca,

Mgz K, Na and silicate differ considerably for different algae. She alwo
(3)
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found that an appreciable omount of eilica is necessary for diatoma.
Pearsall ¢ 1921, 1923, 1930, 1932 )} noted that dintom population ocecur in
abundance in waters where large amounts of silica, phosphate and nitrate,
and low monovalent / divalent ratios are present. Atkins (1923) and
Atkins and Harrie {1924) found a direct correlntion bolween the amount
of phosphate and the growth of fresh-water plankton, and they suggested
that the lack of phosphate rather than the leck of nitrate or ammonium
galts limits the plankton as a general rule in fresh water. Patrick (1945}
obscrved that the cliemical elements, radicals or compounds, are important
in diatom nutrition and growth { e.g. Na., Ca, Fe, silica, nitrale, phosphate,
gulphate, 0. and humic acid ). Gran (1929) noted that the abundance of
the plankton js dependent on the nutricnts present.
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Fig. 1 -~ Loke Qarun, The figures indicate the sites seleeted.

As regards salinity, Kolbe (1927), salinity and temperatnre ( Granm,
1929 and Patrick, 1948 } were also found to affect algal distribotion.
Braarud (1935) stated that salinity, pH and Ca content affect the kind of
species that may be abundant rather than tbe total amount of the plank-
ton. More reecently, Nasr et al. (1961) studied the {lora of Lake Edku, the
smallest of the three Delta lakes (U.A.R.} which possesses a [ree communica-
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tion with the Mediterranean Sea. They could identify 52 spp. of benthic
distoms together with very few species of Chloropbyceae nnd Cyanophy-
ceae, and classified the diatoms present according to their degree of toler-
ance to NaCl concentration. '

Concerning, the pH, Durrell (1964) observed that Bacillariophyceae
and Cyanophyceae are more characteristic of alkaline enviromment. The
same author noted that » marked gradual increase in growth of geveral
soil ulage was accompanied by elevation of the surfoce pH from 42 —
7.6, Patrick (1948) explained that waters of different pH have different
floras, and very few species can live in a water with pH helow 3.5, though
the flora may be rich quantitatively it is poor qualitatively.

The aim of the present study is to investigate the effect of dissolved
nutrients, namely 0., Ca, Mg, K, Cl, PO,, NO; ; together with pH on the
distribution of Algal Flora, especially diatoms, in Lake Qarun,

MATERIAL AND METHODS

The samples used in this study were taken from 6 sites in Lake Qarun
and were chosen at random In snch a way to cover the whole lake-water.
The samples were taken at different levels, i.e. surface and bottom ( three
from each ). The bottom samples were taken from deptbs ranging from
4 to 10 meters. The collection was done at the end of February, 1969
{ winter time } after the drainage of irrigation water in the Iake.

Microscopic examination of the samples revealed the presence of fresh,
branckish and marine watcr-algae. The main algal groups found are
Bacillariophyceae, Cyanophyceag and Chlorophyceae. The Bacillariophy-
ceae was found to be the dominant group. The avnilable texts which were
used to get the right identity for each taxon are Fritsch (1961), Vou-Heurck
{1896) and Nasr et al. {1961). A full list of all algae identified in all the
gites is compiled ot the end of this paper.

The samples were treated by o mixture of concentrated uitric and
sulpburic acids for clearing the diatoms and an intensive microscopic
identification of all diatem species were done. Further fresh samples were
examined microscopically for identification of the algae other than the
diatoms.

The pH of all the sites was determined, directly after sampling. by
using the pH meter. However, the determination of dissolved O, and the
dissolved nutnknts such as Ca, Mg, K, NO,;, PO, and Cl were done by
using different methods { Nosseir, 1967 ). Ca & Mg were determined by
titration against standard trilon solution wsing murexide and eriochrome
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black indicators respectively, Phosphate and wpitrate determinations wete
accomplislied colorimetrieally uwsing molybdinum reagent with  stannous
chioride for phosphate and disulphophenolic acid for nitrate. K was dete-
rmined by the flame photometer ( Eel type ), chlerides by means of dira-
ton against standard eilver nitrate solution using dichlorofluorescin indica-
tor while dissolved Q. was estimated iodimetrically by titration against
standard thiouslphate solution using starch indicator.

The data depicted n toble (1) represcnt the menn volues of three
samples taken from the surface or from the bottom while the mean volue
of the six samples taken from each site was considered ns o mecasure for
the magnitude of the dissolved nutrient in each site and are represented
by figure (2). Al data arc expressed in mgms./liter.

RESULTS AND DISCUSSION

It is clear from the taxonomic account of algae that the three groups.
Bacillariophyeeae, Cyanophyeeae ond Chlorophycene were found in all the
samples, Also a glimpse to table (1) shows that the concentration of every
nutrient in the surface water wus lower than thut of the bottom watee.
Oxygen concentration on the other hand was the reverse, This is
obvicusly due to the confinuous accessibility of Oy from the atmosphere
and due tc decomposing plant material and scdimentation of salts at the
bottom. The importance of aercbic metubolisin for the maintenance of the
integrity of nerobic eells is now recognised. Also it is now established thay
Chlorophyta and FEuglenopliyta have a respiratory chain es:entially iden-
tical to that of higher plants { Webster and Hachett, 1965 ) and possess a
classical citric acid eyele ( Marsh et al., 1965 ).

The Bacillariophyceae formed more than 90% of the algal population
concerning the nurnber of species, 77 sp. belonging to 26 genera appeared
in the material.  Also it has been noticed that the species which are
numerous ond tolerant were of the marine, (28 sp.), and brackish, (23 sp.)
types { saline condition ) while the fresh water type was only 33 species.
Willans (1964) stated that the epccies mixture varies with the proportions
of the mixing water. Also Kolbe (1927} found that Na chloride was the
first salt that chould be recognized as important in determining diatom
distribution, as the water was elassified as marine, brackish or fresh. This
explaine the abnndance and the dominance of the brackish and marine
forms in Lake-Qarun. Since it lies below the sea-level, it receives mixing
water { irrigation water from the Nile -+ ealty water from the soil } with
chloride content varing from 9500 — 15625 mp./liter, and it seems to be

the highet nutrient present
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The largest number of diatom species was found in site No. 2 and No. 1
respectively., and the leading and more distributed gepus was found to be
Nitzschia, Grammatophora, and Biddulphia. Patrick (1948) stated that
there are a great many chemical and physical factors which may limit dia-
tom growth, and it is a balance between these factors which determine
whether conditions are cuitable for diatom prowth and the type of the
diatom flora present. It seems to be the case in site 2 and 1. Although
they have the largest number of diatom species, yet they contain relatively
low contenta of dissolved nutrients. This explains that, this may be due
to the effect of some other factors together with the diesolved nnirients.

The most widely distributed forms were found to be Pleurosigmoa
gcuminatumy, and Gramatophora maximae in site No. (1), Licmophoro
Dalmarica and Biddulphia sp. in site No. {(2), dmphiprore alata in site
No. (3), Epithemia gibba and Navicula appendiculata in site No, (5).
Brasrud (1938) stated that zalinity, pH and Ca content affect the kiud of
species that may be abundant, rather thon the total amount of the plank-
ton. Patrick (1945) found that, it was the chemical content of the water
together with licht ond temperature which determined the spccies to be
found. Pearsall (1924} stated that certain species attain dominaonce when
the concentration of nutrients like silica. nitrate and pbosphate are in the
higher ranks.

The kind of the dominant species in site No. (1) was found to be fresh
and site No, (2) was marine, clthough they have the same and lowest
chloride contents. Also site No. (3) was found to be marine and No. (5)
was fresh although they have nearly the same and highest chloride content.
This indicates thot other factors together with or rather thon the salinity
affect the kind of diatom species present m loke Qarun.

Cyanophyeeae and Chloropliyceae has been found but not so much in
the number of their species.  Although Cyanophyceae are the next to
Bacillariophyceae in abundonce, they account for only approximately 2.4%
of the algal population while the Chlorophyeeae forms only 4%.

The Icading taxa representing the Cyanophyceae are Oscillatoriz and
those representing Chlorophycene are Chlamydomonas and Euglena. Also
blue-green and green algne showcd beiter development in certain sites (2,4)
but still dominated by diatoms,

The following table shows the 9% of each group for every site con-
cerning the nomber of species.



Site No. Bacillariophycene Cyanophycesn Chloraphyceae
1 363 23 2.3
2 58.0 2.3 2.3
3 4.5 — —_
4 17.0 — —
> 19.0 1.10 23
6 45 — —

Here in lake-Qarun, the great bulk of algal flora is neither green mor
blue-green but diatoms. Neverthless, bluegreen and green algac showed
better development in certain sites, but still dominated by distoms. Tiffany,
{1951) stated thnr the ecological {actors which determine the distribution
of nlgac are similar to those affecting the distrlbution of seced plants.

‘Rich (1933) noticed that blue-green algae were plantiful where the
palinity was high as well os where it is low. This ohservation of Rich
seems not to be the case in the presemt investigation, since the blne-green
algae were found to be rarc in all the sites where the salinity ranges from
9.50 - 15.625 gm./L.

Okuda and Yamaguche (1952) stated that the pH limits tolerated by
algac on paddy soils (India) ore between 4.0-5.0. Acidic pH favours the
development of the algac especially the dintoms. This was found in
agreement with Jorgensen (1957), Kolbe (1932) and Lund (1943). In the
present mvestigation the pH m the six sites studied varied from 6.4 to 7.2.
Duarrell (1964) observed that the Bacillariophyceae and Cyanophyceae are
more characteristic of alkaline ¢nvironment. The same author noted that a
marked gradual inercase in growth of several soil algae was accompanied
by clavation of the surface pH from 4.2-7.6, Kundson {1954) noted the
importance of the alkalinity of water to certain distoms. The results in

hand were found in egreement with the findings of Durvell (1964) and
Kundson (1954).

Generally epeaking: the sbundance of the planktons found in Lake-
Qarun seems to depend on tho nutrients as well as the factors already men-
tioned. The proportional amounts of certain dissolved nutrients such as
Ca, Mg. K, PO,, NO,, Cl are 450 — 710, 1000 — 1995, 310 —— 425, 0.65 —
5.15, 04 — 1.2, 9500 — 15625 p.p.m. respectively { Fig. 2 ).

Partick {1945) ahserved that Na, Ca, Fe, silicate, NC,, PO,, SO,, O,

and humic conpounds ar important in diatom nutrition apd growth.



Pearsall ( 1921, 1923, 1930 and 1932 ) noted that diatom population oceurs
in abundance in water where large amounts of silica, phosphate, nitrate
and low monovalent / divalent ratios are present. The low monovalent /
divalent ratic seems to be the dominant factor affecting the diatom abun-
dance in Lake Qarun under the present iuvestigation since the woter cont-
ains low phosphate and nitrate contents.

Atking (1923) ond Atking and Harris (1924) found a direet correlation
hetween the amount of phosphate and the growth of {resh-water planktan,
and they mggested that the lack of phosphate rather the lack of nitrate
or ammonium salts limits the plankton as a general rule.  The poor
population of Cymnophyceae and Chlorophyeeae found M Lake Qarum
might be due to the very low level of phosphate and intrate in the water.

SUMMARY

The cffect of dissolved nutrients on the distribntion of the Algal Flora,
eapecially diatoms, in Loke Qarun is given. 85 species of the algse
( Baeillariophyceae. Cyanophiyceae, and Chlorphyceae ) are identified. The
Bacillariophyceae forin more than 909% of the algal pounlation concerning
the number of species, 77 spp. belong to 26 generdl. The diatom species
which are numerous and tolerant are the marine {28sp.) and brackish
{23 spp.) types while the fresh type is only 33 spp.

Factors rather than salinity or together with salinity soch as pH,
nutrients ( O, Ca, Mg, K, NG,, PO, ) in some sites and low monovalent /
divalent ratio in other eites seem to be responsible for the shundance of
diatom population. The poor population of Cyanophyceae and Chloroply-
ceae appears mainly to be due to the very low phosphete and nitrate level
in the water.
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SYSTEMATIC LIST OF THE ALGAE FOUND IN LAKE-QARUN

Bacillariophyceae

1. Actnoptychus undulatus Ebr, M.

2. Amphipror alata Kijtz. M. & B.
3. Amphora robﬁsm Greg. M.

4. Asterionells formosa Haesall F.

5. Biddulphia Sp. M.
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Biddulphin laevis (Ehr.) f. minor H.V.H.
Biddulphia pulchella Grey

Biddulphia Eargida W.Sm.
Campylodiscus Echeneis Ehr,

Calloneis, placentula Ehr,

Cyelotella comta (Ehr.) v. radiosa Grun.
Cymbella Cymbiformis Ehr,

Cymbella obtusa Greg.

Denticula tenuis Emz

Ditylum sp. Bailey

Epithemia sp.

Epithemia gibbn Kutz

Epithemia Sorex Kutz.

Fragilaria construens (Ehr.) Grum.
Grommatophora marina (Lyngb) Kutz
Grammatophoras maxima Grun,
Grammatophora scrpentina (Raifs) Ehr,
Hantzschio amphioxys (Ehr.) Gron.
Liemophora Dalmatica (Kutz) Grun.
Licmophora Ehrenbergii (Kutz) Cran
Licmophorz tincta {(Ag) Grun,
Mastogloia Sp.

Mastogloia exigua Lewis

Melosira crenulata Kutz.

Melosira Rocseona Rabh.

Melosira Westih W.Sm.

Navicula appendiculats Kutz.

. Navicula Cryptocephala Kutz

Navicula Cryptocephala v. veneta, HV.H.

F. & B,
F. & B
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35.

36.
37.

38.
39.
40.
41,
42.
43.
44,
45.
46,
47.

49.
50.
51.

53.

od.
35.

56.

57,
58.
59.
60.
61.
62,
63.
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Navicula digito-radista Greg.

Neavicula Johnsonsi W.Sm.

Navieula viridula (Kutz) F. minor H.V.H.
Nitzschia Sp.

Nitzschia faeciculata Grun.

Nitzechia Iinearis (Ag.) W.Sm,
Nitzschia lorenziana Grun,

Nitzechin obtusa W.Sm.

Nitzschia obtusa v. brevissima Grun.
Nitzschia obtusa v, nana Gran.
Nitzachia palea (Kutz.} W.Sm.
Nitzsehin palea v. Fonticola Grun.
Nitzschia palea v. tenuiroswris H.V.H,
Nitzschia panduriformis Grun,
Nitzschia punetata (Sm.)} Cruon.
Nitzschia Sigma W.Sm.

Nitzschia Sigma v. Sigmatella Gron.
Nitzschia Sobtilis Gran.

Nitzechia thermalis (Kutz) Gron.
Nitzschia thermalis v. intermedia Grun.
Nitzschia tryblionella Hatz,

Nitzschia vermicularis (Kutz) Grun.
Nitzschia vitrea (Norman) v. recta Hatz.
Nitzschia vitrea v. Salinarum Grun,
Pleurosigma acuminatum (Kutz) Grun.
Pleurcsigma attenuatum W.Sm.
Pleurosipma Balticum W.Sm.
Pleurosigma elongaturm W.Sm.

Pleurosigmsa obseurum W.5m.

Mow R
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64. Pleurvsigma Spencerii 'W.Sm. F.

65. Pinnularia Tabellaria F.

66. Rhabdowema adriaticum Kutz. M.

67. Rhabdonema arcamatum (Ag) Kutz. M.

63. Synedra Sp.

69. Synedrs acus (Kutz) Grun v ; delicatissima Grun. F.

70. Synedra affinis Kutz, . M. &B.
71. Synedra affinis v. parva kutz, i M. & B.
72. Synedra affinis v. tabulata kutz. : M. & B.
73. Synedra Crystalliva (Lyng) kutz M.

74. Synedra nitzschioides Grun,
75. Synedra superba kutz,
76. Synedra ulna (Nitz.) Grun. v. longissima W.Sm.

How R B

71.  Tetracyclus rupestris {( A. Braun ) Grun.
Cyenophyceae

78. Oscillatoria sp.

79. Stigonema informe Kulz.
80. Ananbaena sp.
Chlorophyceae

8l. Chlamydemonas sp.

82. Chlorococcum sp.

83. Englena sp.

84. Scendesmus sp.

85. Selenastrum sp.

N.B. ¥ = Fresh, B = Brackish, M = Marine



