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INTRODUCTION

La U.A.R we hare so many lakes the water of which waries maily
in uhe kid and concctration of the dissolved nutrieمt Subsemuenty,
the algal fora waries in kind and density. Lake 0arn i oneع of these
lakes which is co itercsing to be studied 8ince our knowledge abouD i4

.rery scantyهiع ال l fora iه lgه 

Lake 0anun lies in the Norh West of El-Faiyum Depresion which i
sitoated on the left bank oF the Nile a outط 90 kilometer to the South West
of Cairo. THe lake has a rectangular irregular ehape and its area iA aboaE
200 bn-. Iفt surface i about 45.5 m, below eaع level. Also ir is boumded
y cلu tivated lands in the South and by deert lands i thص Iortمh 

The culivated lands are natraly irrigated by a nuصber of cهLمna 
derived from BahrYoseef River, which receired its water from the Dile
The irigatior-water drais off into the lake hy two main drains ( eeم
figure l ). The drainage of water starts at the begining of Febrary
erery year when the water level reache its clima. At that time of the
year the sun is not perpendicular, the temperature is low ( l0 180C ),
and the water eraporaton is rery little There is a eeasona] variation of
the ealt contenL of the lake. The clima of salinity period i reachcdك in
June when the water startA to evaporate.

The importance of dissolred autrients to alge has been the subject of
great mnany investigator. Chu (1942, 1943) stated that as long as bothه 

N and P eoncentration are withn the optimum range for growth, no cbang6
in their ratio wil markedly afect the growth of te algae concemed. 'The
same aathor (194l2) found that the most Favorable c nccntrationم of ,aث
Mg K, Ia and ilicateك difer conقiderably for difereut algae. She aمعl 
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found that an appreciable amount of eilica is necesary for diatorns.
Reureall ( 1921, 1923, 1930, 1932 ) noted that diatom population occur in
abundance in waters lere large amounts of ,ihica ع phosphate and nitrate,
and low monovalent / divalent ratios are present. Atkins (1923) and
Atkins and Haris (1924) found a direct correlation bcUween the amomnt
of phosphate and the grovvth oF fiesh-water plankton, and they suggested
that the hack of phosphate rauer than the lack of nitrate or amonum
ealte limiفt the plankton as a general rule in fresh water. Patrick (1945)
obsered that the chemica] elemcnts radicals or compounds, are importnt
in diaton nutrition and growth ( e.g. Na, Ca, Fe, silica, nitraاe phosphate
snlphate, 0. and humic acid ). Gran (1929) noted that the abundance of
the plankton is dependent on tho nutricnts present.
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Fig. l -- Lakc Qanun, The figure9 indicate the sites selected.

A regards alinity, Folbe (1927), ealnity- and temperatnre ( Gran,
1929 and Patrick, 1948) wcre also found to afrect algal dstributionم 
Braarud (1935) etAted that salinity, pH and Ca content afrect the kind of
speeies tlat may be abundant rather than tbe total amount of the plank­
ton. More reeenuy, Nasr et .lة (196l) studied the fora of Lake Edku, the
smallest of te three Delta lalee (U،A.R) which posscsses a free communica-
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tion with whe Mediterranean Sea., 'They could idenuify 52 spp. of bentعi 
diatoms together with very few peeies of CHloropbyceae and Cyanophy٠
ceae, and classified the diatoms present according to their degree of toler.
ance to NaCl concentration.

Conceming, the pH, Darrel (1964) observed that Bacillariophyceae
and Cyanophyceae are more charactcristie of alkaline environment. The
6ame author nated tIat a marked gradual increase in growth of ceveral
eoil alage was Accompanied by elevation of the surface pD from 42
7.6. Patriek (1948) explained that watere of diferent pH have diferent
forae, rd ه very few species can live in a water with pE helow 3.5, though
the fora may he ricb quantitatively it is poor qualitatively.

The aim of he present study is to investigate tle effet of dفi solved
nutrients, namely 0., Ca, Mg, K, Cl, P0,, NO, ; together wit pH on the
distribution of Algal Flora, especially diatoms, i Lakeط Qaمnur 

M1A4TERIAL AND METHODS

Tle samples used in tis stdy were take Irom 6 sites i Lake (anun
and were chosen at random in sncl a way to cover the whole lake-water.
Thر e sanples were tken at iferent leveks, i.e. surface and bottom ( hree
from each ). The bottom samplea were take from depths ranging from
4 to 10 metens. Tلا e collection was done at the end of lebrary, l969
( winter time) after the draiage of irrigation water in the lake

Mieroscopic examnination of tle samples revealed the preenعe of fresh,
branckish and marine watcr-algae. The main algلa gronps found are
Bacilariopbyceae, Cyanophyceae and Chlorophyceae. The Bacillariophy­
ceae was fonnd to he the domiant group. The mrailable teوtx whicb were
wsed to get the right identity for each taron are Fritech (l96l), n-Heurckه7

all theم t of all algae identfied iع l liل d Nasr et a1. (1961). A fu(1896) عه
aites compiled مز at the end of this paper.

The samples were treated by mixturo ه of concetrated uitric and
u pburicل6 acids for clearng the diatoas And an nntensire microscopic
identificaUion of aل] diatom species were done. Further fresh samples were
eramined microscopically for identifieaLion of te algae other than the
diatoms.

The pH of all the sites was determied, directly after samplig. by
uد ing the pH meter. However, the detemination of dissolved 0 ndه he
dissolved nutrients such as Ca, Mg, K, N0,, PO, and Cl were done hy
using diferent metlods ( Nosseir, 1967). Ca & Mg were detemied by
titration against standard trilon solution usig murexide and eriocbrome
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blaek indicators rGpecirey. Plosphate and ntrate dctemnatioخn were
accomplisled colorimctricaly wsing rnolybdinum rOagent wit &tarunous
ehlorid for phosphate nd ه disulphopheolic acid for nitrate F was dete
mmined by te ame photomneعt r ( Eel type ), chlorides by mean9 of tra­

-ion against standard eilver nitrate eolution uAing dichloroDlnoreEcin idicaن 
tor while disمs Ived 0, was estimated iodinetrically by titration against
standard thiouslphate solution waing 6tarch indicator

The data depicted i taألle (l) represcnt the mcnn valaes of three
sanples takcn fIom the surface or from the bottom while tc mean value
of the si sannplcs taken from each Eito was considered as a easure for
the mugitde oF te d ssolvedث wutrent in each site and are rpresencd
by figure (2). All data aro expreesed in mgs/litr.

RESULTS AND DISCUSSION

It is clear from te taxonomic account of algae that tle three groupم 
Daeillariophyceae, Cyanophyceae ad Cllorophyceae were found in al tho
samples. lA aمم glimpse to table (l) lows ع that te concentratiou of every
nutrient in the surface water waa lower than thut of the bottom watrr.
0rygcn concentration on the other hand was the reveree Tluis iذ 
obYiously due t the continuous accessibility of @. from the atmosphero
and due to decomposig plant material and ecdimentation of salts at th
bottom. The importance oF aerobic metabolism for the maintenance of the
integrity of aerobie cells i8 now rcognised. so it is now established that
Chlorophyta an Ruglenoplyta hare a rGpiratory chain eEsentially iden­
tieal to that of higher plants ( Webster and HaelIett, 1965) and possess a
classical citric acid cycle ( Marh et al., 1965 ).

THe Bacillariophyceae omed more than 90% of the algal population
concering the nunber of epecies, 77 sp. belonging to 26 genera appeared

r tueه materiel. Also it has been noticed that the species whichمز 
numerous a dص tolerant were of the marine, (28 sp.), and brackish, (23 ep.)
types ( saline condition ) wlile the freAh wAter type was only 33 species.
Yilans ([964) stated that the epccies mixture varies with the proportions
of uhe mixing watcr. Also Kolbe (L927) foand that Ta chloride was the
first salt that ehould be recogised as important in deterinig diم tom
distribution, s ه te water was elassified as marine, brackish or frceh. 'Thفi 
erplains he abnndanco and the dominance of the brackial and marine
foms in Lake-0anun. Smce it lies below the sea-leel, it receive miعing
watcr { iعrigauion water from the Nile ealty water from the soil ) wit
chloride coatent varng from 9500 15625 mg./liter, and it seens to be
tع hiاhg st autrient presenL
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The largest numher of diatom peies ه was found i site Io. 2 and No. 1
respectively. and te leading and more distributed geDus was foud to be
Nitzschia, Grammatophor4 and Biddulphia. Patrick (1948) stated that
there are a great many clemical and phyeieal factors which may limit dia­
tom growth, and it is a balance betwee tese factor whieh determie
whether conditions are euitable for diatom growth and the type of the
diatomn fora preaent It seems to be the cم se i site 2 and l. Alhougli
they have the largest number of diatom species, yet tley contain relatively
low contenuA of dissolred nutriente. THis crplains uat, thi may be due
to te efeet of some other factors togother with the dieaolred nntrients.

The most widely distributed fomns were found to be Pleurosigma
cuminanum, and Gramaophora maaima in site No. (l), Licmophoraه 

Ddlmatiea and Biddulplia sp in ite No. (2), Amphiprora lataه  uهsi ذ
No. (3), Epithemia gibba amd Nauicula appendieulata te ذ نو No. (5).
Braand (1938) stated tat Ealinity, pH and Ca content affeet tbe kid of

-peeies tat may be abundant, rather than the total amout of the plankه 
ton. Patriek (1945) found thnt, it was te chemieal content of the water
together wit light and tenperature whieh detemined the pccieA ه to be
found. Peم&ra ll (1924) stnted that cerai species attain dominance when
the conccntration of nutriens like eilica nitrate and pbosphate are in the
higher ranks.

The kind of e dominant speeies in site No. (l) wa foud to he frh
and eite No, (2) wهs marine, lthoughه they have the same and lowet
chloride eontcntA Also eite No. (3) was found to be marine and No. (5)
was freeh althoug1 wey have nearly the same and highest chloride contenL
Thig inlicates that other factors together with or rather than the salinلإت y
afcct te kind of diutom specie prent in lake 0arun

Cyanophyceae an Chloroplyceae hae been foud but not so mueh i
the nuker of teir pecie ه Although Cyanoplyceac re ه the nert to
Baeillariophyceae i abundمnce, they nccount for oالly approximately 2.4%
of the algal population wلih e the Chlorophyceae fomns only 4%.

THe lcading taxa repreوenung the Cyanophyceae are 0scillatoمir and
those representng Chlorophyceae are Chlamyomonas and Eugمnel Also
blue-green and gren gae له showcd beiter development in certمin aite (2,4)
but suiال dominated by diatons.

The folloying tمble shows te % of eaeh grop for erery sit con­
ceming te number of speciee.
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CyanaphyceAo

2.3

2.3

1.10

ChlorophyeEae

٥  .ة3
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2.3

Hero in lake0arn, the grcat huk of lgalه 0ora is neither greeu nor
hluegreen hut diatoفm . Tevertheهs, blue.green and green nlgae Ehowed
hctter dcrelopment in certin siteE hnt etll doninated hy diatoms. TiIany,
(195l) etated that tLe ecological factors which deterie the diطirاع ution
of algae ar sلنi ar to t1ose affecting the distrlbution of eeed planفt .

Rich (l933) noticcd tlat hlne-gren algae were plantiful where the
oheervation of Iiehون where it is low. THو high as well aق alinity waم 

eems not to be the case i the prAent iveotigation, sice the blne-greenن 
where the ealnity ranges fromو itoك theذ [لهn gae were found to he rareلة 

9.50 -15.625 g./L.

Okuda and Yamaguche (1952) etatod that the pH limits t leratedم by
algac on paddy soils (India) are betwee 4.0 .5.0. Aeidie pH favoure the

was found irو levelopmet of te algae especially the diaton8 Thiه 
agreement with Jorgcnsen (1957), Kole (1932) and Lnd (1945). L the
prGnt irestigaUon the pH i tle six siteA etudied varied frorn 6.4 to 7.2.
Durrell (1964) oعh rved tat te BaeillariopLyeeae and Cyanophyceae  صن
more characterieLie of e نلملله cnvironment. The same author noted that  ه
markcd gradual inorcase in growth of eeveral soil algae was accompanied
hy clavation of the surface pH from 4.2-7.6. Bunمd on (l954) noted the
ceمصi portم of the alkalinity of water to certai diatoms The reoults i
hمnd were found in agrceunent with the findings of Drrel (l964) and
Kundeon (1954).

Gعc rally ,pcakingه the hundaneeه of te planktoهn found i L keمم
(arun eeems to depend on tho nutrients as well as tLe factore already men­
tioned. The proporuional amounما of certain diEEolred nutrient scl as
Ca, Mg, K, P0,, N0,,C0.65,425، 310,1995--1000.710-450ل عه -
5.15, 0.4 - 1.2, 9500 - 15625 ppسm rpeetircly ( Fig. 2).

Parek (1945) ohservod that Ra, Ca, Fe, silieare, NO,, PO,, S0,, 0.
and hصu ic counpounds ar important in diatom nntrition and growtl.
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Pearsall ( 1921, 1923, 1930 and 1932 ) noted that diatom population occurs
i abundanceم i water where large amounts of ailica, plosphate nitrate
and low mowovalcnt / diralent ratio are preenL T low nonowalent /
diralent ratio seems to he the dominant factor affccting te diatom ­hu١ه
dance in Lake {arun under th present ivetigation since uhe water eont­
aزnو low phosphAعt and nitrate contents

Atkins (1923) and Atiفn an Barris (1924) found a dirct correlation
hetween the amou4 of phosphate and the growth of freeh-water plankton,
and thGy snggested tat the lack of phosplate rther the lack oF nitrate
or ammorium s لمع liits the plakton As general ه rule The poor
population of Cyanophycee an Chlorophyceae found i L eلم 0arum
might be due to 1he very low level of phosphate and intnte in the water.

SUMMARY

The effect of dمeعi lrel notrieuts on the d tribntonعت of the ,a Floraلg ء
eapecialy diatoms, i L akeم (arun .i givenم 85 peeiesه of tho gae له
( Baeillarioplyeeae Cyanophyceae, and Chlorlyceae ) are ideufied. Th
Bacilariophyeee fomm more whan 90% of ue algal poulation conceruing
the number of ,peeies ه 77 spp. bclong to 26 generedl. The diatom pecies ة
which are nunwerous and tolerant are te marine (28 sp.) and bmckish
(23 epp.) tppes wlie uhe freeh type n yلi oف 33 spp.

Factor8 rather than salinity or tegeher witb salinity such as pD,
nutrients ( 0,, Ca, Mg, R, N0,, PO,) in wone Aitea nd ه low moaovalent /
ivalcnt ratio in other eites em ع to be rponوiblو for tle ahundanre of
iaton1 popwlation. Tho poor popalation of Cyanophyceae and ­hC oroplyل

to the very low phosphate and niurate leveع ne appears maily to he duج 
in the water.
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SYSTEM/TIC LIST OF THE ALCAE FOUND IN LAKE-OARUN

[aeilمrvophyceae

1. Acuinoptychus unuuatus Flr. M1.

2. Anphiproma alata Kiitz. M. & B.

3. Amphora robaEta Greg. M.

4. Asterionella foros Haesall F.
5. Biddulphia Sp. M.
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6. Bidduphiم laevis (Ehr) f. minor H.V.E. M.

7. Biddlphia pulchelم Grey M.

8. Biddulphia Eargida W.Sm. M.

9. Campylodiecs Ecbeneis Ehr, F. & B.
10. Calloneis placentula Ehr. F. & B.

11. Cyclotella coma (lhr.) v. radioمs Gصm . F.

12. Cymbella Cymbifomis Ehr. F.

13. Cymhella obtمs Greg. F.
14. Dentieula tenuis Kutz- F.
15. Divylum sp. Bailey M٤

16. Epithemia sp. F.
17. Epithemia gibba Futع. F.
18. Epithenia Sorex Futz. F.
19. Fmagilaria construes (Ehr) Gr F.

٥ Grammatophora أ ، marina (Lyطg ) Futz. M.

21 mnatoploraصGra ب ج mمxima 6r M
22. Grمmnatophora scrpصe tna (hAlfe) Ehr. M.

23. Hantaschiم amphiorye (Ehr.) Grn- F. &B.

.4 )ي Liemophora Dalmatiea (Fuعt ) Grun. M.

25. Liemophora Ehrenbergii (Kut) Cran M.

26. Licmophora tincta (Ag) Gمصur M.

27. Mastogloia Sp. B.

28. MAstogloمi exigua Lewis B.

29. Melosira crenulata Kutz. F.

30. Melosira Roeeoa Rabh. oR mq8s

31. Melosir Weet W.Sm M.

32. Navicula appendiculata Fat. F.
33. avieula Cryptocephala Knسzt F. & B.

34. Navicla Cryptocephala 3. 3eneta, I.V.E F.
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35. Navicula digito-radiatم Greg B.

36. Navicula Jolnsoaii W.Sm. B.

،37. Nawclم viridula (Kut) F. mior H.V.H, F.

38. Ditasehia Sp.

39. Nitzechia faEciculata Grn- M.

40. Niuzschia Linearis (Ag.) W.Sm, F.

41. NitzEchia lorenziana Grunم B.

42. Nitaechia obtusa W.Sm. B.

43. Nitzeclia obsa v. brevissima Crunم B.

44. Niuzschia obtsa v. naعص Cman. B.

45. Nitaschia palea (Kutz.) W.Sm. F.

46, Nitzوchia palea v. Fonticola Grn. F.

47. Nitaschia palea ٢. tenuirosuris H.V.H. F.

48. Niuzsclمi p a durifommnisص Grun. M.

49. Nitaechia punetata (Sm.) Crun B.

50. Nitzschنa Siga W.Sm. B.

51. Nitzschia Signa v. Sigmatella Gnu. B.

5? Nitzschie ج Sabtilفi Cmn. F.

53. Nitschia themmalis (Iuua) Gr. F.

54. Nitzschia thermalis v. intemedia Cصur . F.

55. Nitzschia tryblionela Hatz. F. & B.

56. Niهu schia vermiculعa is (Fuu) Grun. F.

57. Nitzsehia vitrea (Noman) ٣. reeta Hau. F. & B.

58. Niuasclia vitrea v. Salinarun Grun. B.

59. Pleurosiga acuminatum (Kutz) Grun. F.

60. Pleurosiga attenuatum W.Sm. F.

61. Pleuroaiga Balticu W.Sm. M.

62. Pleurosigma elongatn W.Sm, M.

63. Plerosiga obscurun W.S, M.
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64. Pleurosigma Spenceri W.SA.

65. Pinnulم ra 'Tطه ellaria
66. Rabdonema adriaticu Futa.
67. hlabdonema Arcumatumn (Ag) Futa.

68. Syedr Sp.

69. Syedra acus (Kuta) Grn ٣ ; delicatieaima Gran.
70. Synedra afiniو Kutz.

71. Spnedra afini٩ v. parva kutz.

72. Syedra afTفنni v. tabulata .utzا

73. Syedra Crystalصنلا a (Lyg) kutz

.74 لا Synedra nitaschioides Gبnn 

75. Spedra superba kutz.

76. Syedra ula (Nitz.) Grn. ٢. longiesima W.SH
77. Tetraeyclus rupestris ( A, Braun ) Cru.

Cyaruophyceae

78. 0seillatoria sp.

79. Stigonenna infome Kuta.

80. Annbaena sp.

Chlorophyceae

F.

F.

M.

M.

F.

M. & B.

M. & B.

M & 8.

M.

M.

M.

B.

F.

81. Cllanydomonas sp.

82. Chlorococcun Bp.

83. Euglena sp.

84. ScendesuuA 6p.

،85. SelenaAtrum sp.

N.B. F = FHesh B = Brackish, M = Marne


