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ABSTRACT

A comparative study of the productiVity of laSiO
and ep1zoa on Potamoqeton ectinatus in Egyptian brac 1S
khobiza fish farm, Lake Edku and Lake Menzalah) with t e
and zooplankton standing crops was carried out. The SC~IULl'~

epibiota was assessed per un1t weight (gm) and unit area
hydrophytes. The comparat1ve relationship of the stand g
epibiota substrate on hydrophytes is much greater tha
crop of plankton. The ep1b10ta w1th the macrophytes
important food item for the most common Egyptian s
waters, Tila~a spp.

INTRODUCTION

Macrophytes grow in abundance 1n Egyptian Delta lakes.
is not homogeneous and depends on salinity and on the trop. of h
environment. They are very dense in eutrophic brackish-lake to es, ecreas ng

ith increasing salinity (up to 5 gm Cl/I), {Aleem and Sama ,.' and W1t
decreasing eutrophy to dispersed patches, disappearing a • e la e-sea
connections. The most widespread is ~ota~oqeton pectina 0 a lesser
eltent Cerato hIlum gemersurn and PotamqqelQP crlspus.

Most current researches on the lake productivity were d1rec ed to the study
of the plankton production. The macrophytes with the1r epi 10 a ha e rece1ved

ess attention. Their role in the ecosystem was investigated by Hallm and
3uerguess (1981) for Lake MentaIah.
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Zak1 (1960) stud1ed the d1str1but1on and the stand1ng crops of macrophytes

1n Nozha Hydrodrome. Aleem and Samaan (1969) assessed the net product1on of
Potamogeton pect1natus w1th 1tS ep1phytes 1n Lake Maryut. Samaan (1974) stud1ed
the d1stribution and seasonal var1ation of P. pect1natus and Ceratophyllum
demersum 1n Lake Edku. Slm1lar est1mat1ons were performed by Samaan et al 1988
b) 1n Lake 8urollos. Vollenw1eder and Samaan (1972) used Cit for measur1ng the
rate of carbon assim1lat1on by ep1phytes grow1ng on art1f1c1al substrates
Guerguess (1979) 1nvestigated the epib10ta on P. pect1natus on quant1tat1ve and
qualitative bas1s in Lake Menzalah and 1n El-khob1za f1Sh farm (K.F.FI
(Guerguess, 1990). Samaan and Abdallah (1981) studied the effect of pollut1on
on the GolOn1zation of periphyton on artific1al substrates 1n Lake Haryut. they
also in '1982 measured the growth rate of perlphyton on artificial substrates 1n
Nozha Hydrodrom. Samaan~~ (1988 a) dealt with the epiphytes on P. pectinatus
1n Lake 80rullos but only qualitatively.

The importance of the epibiota growing on macrophytes as food for lake
fishes was pointed to by Elster and Jensen (1960) for T1lap1a spp and other
fishes in Nozha Hydrodrome. EI-Sarraf (1976) carried out a qualitative study on
the macrophytes of Lake Edku - with their epibiota in relation to the feeding
habits of I!lapia spp and Muqil spp. El Kholy and Abd EI-Halek (1972) studied
the feeding of Tilapia zillii in Lake Qaroun in relat10n to locality and Abd
EI-Halek (1972 a and b) studied the feeding habits of ! ~111ll 1n relation to
Slze and sex.

MATERIALS AND METHODS

The ep1b1ota (epiphytes and epizoa) of the macrophytes Potamo eton
pectinatus, Ceralg~lum ~~ersum and the red alga fQl~iphonia spp. were
studled quantitatively and qualitatively in different 1nland waters. Plankton
samples were also taken simultaneously from the surrounding water for
comparative study.

Macrophyte samples of about 100 gm were collected and kept 1n a sample
bottle with 4\ formalin. In the laboratory, the macrophytes are rubbed and
washed with water several times (1-2 liters) to obtain the epibiota. The water
volume is measured, the macrophytes are weighed as wet weight after being
partially dried on blotting paper for about half an hour.

For phytoplankton studies, 5 liters of surface water samples were
preserved with 4\ formalin and reduced to about 1/25 after sedimentation. A
phytoplankton net was also horizontally hauled at the surface for 10 minutes (50
mesh per 1 cm). and also 100 liters were collected by means of a 10 I bucket and
f1ltered through the same net for the tooplankton standing crop determinat10n

Subsamples of both the ep1phytes and the phytoplankton were counted 1n a
count1ng cell of capacity 1 cc. the ep1zoa and the tooplankton 1n a glass tray
(Rafter cell) of 5 cc.
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Th~ surtace area of 1 gm of Potamoqeton pect1natu~ wa~

callbrated eye plece mlcrometer and found to be 50.53 c 2
referred therefore to both we1ght (per gm) and area per-
:ollected from the follow1ng sltes (Figs 1.2 and Table.

easur ed usinq a
he results are

Samples were

El Khob1za flSh farm IK.F.F ln the south east ot uake Edku
Three stat10ns 1 31 were surveyed. but for the macrop ytes md1nly

statlon

2 Lake Edku. south western part. 3 stat10ns I III ere surveyed.
macrophytes were collected 1n the v1cin1ty of the 3 stat10ns as t ey were
scarce

3 Lake Menzalah: 4 statlons, st.1 ln the south eastern bas1n. s .
north (El Gameel I basln, st.3 ln the north western and st .•
western basln. Sampllng of only Pot~mqgeton ~~tinatus (statlo s
carrled out from July 1990
-st : only in July) through the project "Envi ronnental lmpac
the area of Lake Menzalah" It lS worthy ment10ned that Lake B r
El Rayan depresslon were vlslted only once, therefor the res
considered as representatlve of these two lakes.

'!'abl e (1. S''l~ Ill:,. S~tes duration of sampl ing and nunbe, of ~~:rpl es
~-= =-=====~=====:============~~==:= - :-: - :- =-- -----_c~

Period of Survey r~~~' pI ?,'-,.1.
~~l'" I es

El Khobi ra t i sh farm JuJ T 1987 - AUgllSl 1gee 135
Lake Ed~u, south of El ooughu AUgl!St 1989 - HaT 1,): 198
Lake Heuu I ah Jul y 1990 - !)ec~Jrtber • :~G
Wadi El· Ra,-dll One in Auqust H90

I Lake Borul l cs One in June 1~9i 11c====-~::- =:==-~= =========:=:=:=====~_ :_==::_: _:= __ =:= __: __

RESULTS AND DISCUSSION

Warmings (1923) and Meuche (1939) (In Hutchlnson, 1966) d1v1ded
haptobenthos, organisms adnate to solid surface. into "epiphyton- v lcb forms
scattered corrvnunitiesand "lasion" WhlCh forms a thick matted c

The pr1mary producers 1n the Egypt1an Delta lakes 1nclude t e phytoplankton
1n the pelag1c subsystem and the submerged higher plants the crophy es with
thelr las10n the sem1benth1c subsystem :Hal1m and Guerguess 9811 •
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MEDITERRANEAN SEA
5 Km.

Figure 1: Lake Edku, sites of station and
distribution of macrophytes.

MED! TERRANEAN SEA

•
Figure 2: Lake Kenzala, sites of statlons and

distribution of macrophytes.
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Table 2: Average 5tar.d~ng crcps & CJ~Ii'c~it~an of phi·ta~ianitton and las i ou
(epiphytes) on f.Q.tamo~ll Pccti.natus in di t terant s it er of Lake fdku
and Lake Hantalah.

III con~on. l~ freque~t cnd K rare

rSP::,::~~~"~~'::t.,'~~~~~'""~~;;r~':l:;:t::~~,:,~~__~~''';;;~;;'i;""~::;;;.~::::~1
----------------------1S~.l

t-:-----:---:-:----:-~.---.. -....- _.-. - - ...-.---.--. -Av. No of cells 1'1 1 lO} lS~ 77.
Av, No of cells on 1 gm 1 C\
Av. No of cells on 1 cmlx ~O}

Clanophrta
Aphani%omenon sp.
Lynqbya spp,
Kodularia spumigena
(fostoc sp.
Oscillatoria spp.
Spirulina spp.

Euqlenophta
Euqlena spp.

BacUI ariophyta
Amphora spp.
Bacillaria ~aradola
8iddul aphi? sp.
Campylodiscus sp.
Cyc10tella spp .
Epithemia sorel
Gyrosiqma sp.
Mastogloi.a spp.
Helosira monil if ora.is
Kavicula spp.
Kitlschia lanceola'3
Kitlschia longlssiu~
Kit%schia minutissima
hitlschia punctata
Kit%schia subcohatrens
Nittschia spp.
Surirella sp.
Synedra barbatula
Thilla:lsiosira spp.
Thalassiothrix spp.

Cblorophrta
Cosllllriumsp.
Dispora crucigeniolde!
Pediaslrum Loryauuu
Sceuedesmus spp.
Ulothrit tenerrima
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Table 3: Average stand~Dg crops & composition ef £ooplankton and epi£oa on
Potamo'LE;(!Pect!l!al~ in differant srt es et Lake Edku and Lake Kanzalah.

III conmcn , Xl frequent and I rarc==:=======::=~~~=::=========~===========:==========================:==============:===

Species Sites

Zooplznr.tcn

st.l st.2 St.3 St.4

Epizoa on f. pectinatus

71
140

U[
XXI

I
I

t

I

I

III

I

[

I

11

---------,-----.,------~---:----fK.F.F. L.Ed r,.F.F. L. Ed Lake Henulah

u:
I

I

11

I

I

I

11

I

1

I
'[

I

I

I
1..

I

X

I

u:t

IX.I
Ut

H!

I

t

t
X
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Av. Ho of organi~~ L-l 71
Av. No of organisms on 1 gm
Av. No of organisms on 100 c~

-------- ---------------34
1.h
275

Ostracoda
Xauplii &. Cnris of :irri ~:,C:£a
Nauplii of Copepora XI
Mysis of shrimps I

Larvae of Mosquito I

Gmnarus spp.

36Z
716

111 274
5U

Free living Nematoda
Oligochaeta

~otifera
Ascomorpha sp.
Brachionus angularis
Brachionus calyciflorl~
Brachionus urceus
Brachionus sp.
Horaella brehmi
Konostyla bulla
Honostyla clQst~rocerca
Rotaria neptunia

gladocera
Bosmina 1(j.1;:iw;tris
Diaphancsona ~Id ~l'l'\

Alona bukobensis
Koina micrura
Kacrothril laticornis

~~£.~poda
Acanthocycl ops ameri.ca"'.'~
Mesocyclops leuckarti
Kitocera lacust.is

27
53

IIX
Il

Xll
I

III XII
X

I

XI
X
I

IX
I

IX
I

I

I

X
I

I

I
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I

X
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K.P.P. EI-Khobi&& fi3h farm. & L.Ed. South west of Lake Edku.



COMPARATIVE ROLE OF EPIBIOTA AND PLANKTON.
The role played in the ecosystem of lake water by the macrophytes was

assessed in relation to the phytoplankton standing crops. The results show that
the submerged macrophytes with their associated flora and detrltal materlal are
the basis of the major food chain in the Egyptian Delta lakes and other 1nland
waters. This association consists mostly of Bacillariophyceae, Cyanophyta and
Chlor"ophyta. The primary browsers and herblvores that graze and feed on them
comprise malnly free living Nematods, some Copepoda, Rotlfera, Cladocera,
Amphipoda, Gastropoda and MoSqUlto larvae. This of an edlble and x rlant
mixture provides invl~ing table of lasion and epizoa WhlCh a tracts flSh
grazers.

In Lake Edku two localities (Fig 1) were investigated comparatl ely, one
in the south western lake and the other in the south eastern la e E - oblza
fish farm, K.F.F). An inverse relationship was found between creased
density of the macrophytes with thelr associated standing crop of eyes and
a lowered phytoplankton standing crop in K.F.F. and vice verse a e and 3
and Figs 3 and 4). A similar inverse relationship exists between ep p.y es and
epizoa in S.W. Lake and between phytoplankton and zooplankton F gs 5 6).

In K.F.F the macrophytes were present in dense patches he
east of the farm where the water chlorosity is low (0.28-
macrophytes include Polamo~eton ~~tin~t~s and to a lesser ex e of
Cer~to~yJI~ demeIsum. At the same time, the average laslon s ar.'.nq cr p s
also much greater in K.F.F. (3.16 x 10' cells on 1 gm) than in le s t n "esterr.
Lake Edku (1.78 x 10' cells on 1 gm of Potamoqeton ~~ctin_at~).

In the south western Lake Edku (S.W, Edku), the macrop y es oc r In
dispersed patches due to wide fluctuations in chlorosity, {0.9 - 3. g
The quantitative relation between macrophytes with their growL ep p.y es and
phytoplankton is opposite to that in the K.F.F. Aleem and Samaan. served
that the phytoplankton production in Lake Maryut dlsplays erse
relationship with the density of macrophytes due to competltl tr ent
salts. The phytoplankton standing crops are higher in sw E 0 the
scarcity of macrophytes and lower lasion production.

An inverse trend was also observed between tooplankton e _~ a. he
average zooplankton standing crop was higher in K.F.F (71 x 1 rgan . m-3)
than in sw Edku (34 x 10) organisms m-3), while the average epltOa stand'ng crop
was greater in sw Edku (362 organisms on 1 gm) than in K,F.F org s on 1
gm of ~. p"'ectillalus).

In Lake Menzalah (Fig. 2), in the south eastern basln s. /, t e most
eutrophied part of the lake, nutrient salts are not a 11 lng factor and
chlorosity is low (Halim and Guerguess, 1981), Plankton and crophy es are
present in dense patches with a heavy growth of laslon. Tea erage laSlon
standing crop reached 738 x 101 cells on 1 gm of P. pectlnatus, whlle the epltOa
were slightly lower (139 organisms on 1 gm) than recorded ln the south western
Lake Mennlah (st.4). In the north of the lake (st.2) near the lake-sea
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connection, no aquatic plants were recorded due to the higher chlorosity values
(1.06 - 7.2 g 1-1). The red alga Polysiphoni~ spp was recorded once in July,
1990. The lasion and epizoan on pol!!i~~~~~ spp. were low (287 x 101 cells and
171 organisms on 1 gm of ~QlY~1Lonia sp. respectively).

In the western part of Lake Menzalah, the macrophytes are present in
dispersed patches. The lasion standing crop was higher in the north western
(st.3), 654 I 10' cells on 1 gm than in the south western (st.4) 213 x 101 cells
on 1 gm of Potamoqeton pectinatus. The epizoan standing crop also shows the
reverse trend. In station 3, it is the lowest, 27 organisms gm-1 and highest in
st.4, 274 organisms gm-I which is higher than at the other 3 stations in Lake
Menzalah

The epibiota associations on ~. pectinatus were compared with those on
Ceratophllum demersum in Lake Edku. The average epiphyte standing crops (1982 I

101 cells on 1 gm) on Q. demersum appears to be relatively greater than that
present on 1 gm (1370 I 101 cells) of Potamoqeton pectinatus but the epizoa was
nearly the same, 40 and 38 organisms on 1 gm respectively. Due to the greater
'surface area per gm of Ceratophyll um demersum than of Potamoqeton pectinatus.
the compositio~was also slightly varied. Nitzschia punctata and Gammarus SPf
appeared relatively more abundant on Ceratophyllum demersum, while the diato
Masto]JQ~ spp, the Oligochaete worms and the Mosquito larvae are relatively
more abundant on Potamoqeton pectinatus.

In the investigated localities the density of the lasion on the
macrophytes is incomparably higher than the phytoplankton biomass in the
surrounding waters and so is the density of the epizoa compared to the
zooplankton biomass.

These macrophytes with their lasion mat and the associated browsers ar~
grazed upon by some fishes. Elster and Jensen (1960) on their study of t
feeding habits of three Iilapia species in Nozha Hydrodrome found that _
nilotica and I. qalilaea feed on filamentous algae covered with abundant grow
of epiphitic diatoms. The main stomach content items of Tj.1Mlia zjJ11i include
small fresh pieces of Potamoqeton £ectinatus, Naja~ ~rm~t~, filamentous alga.
and in some cases P01~mg~on ~ispus. These water plants had abundant cover :
epiphitic diatoms. The amphipod Gammar~ was found in some cases.

~. pectinatus is the dominant macrophyte in Lake Edku beside the frequen'
occurrence of Ceratophyllum demersum, both together cover about 50\ of the tota:
area of the lake lying in the eastern, southern, western parts and around th
islands, with two main periods of growth in April-May and in August. Durin
winter the macrophytes become scarce and covers less than 5\ of the lak-
(Samaan, 1974).
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EI-Kholy and Abd EI-Malek (1972) found that T. %lIlll in Lake QarolJfI

feeding vegetable and animal materials. The plant ~terlal lnclude dlatorr~.
cyanophytes, the red alga Palysiphonia sp., Pheaophytes, ~1oca~us sp. and
higher plant tissues. Animal organisms as ~ereis spp, Ostracoda, Acartl~
latisetos~, Ga~arus spp and Gastropods were also part of their dlet.

Abd EI-Malek (1972 a) found that the diet of I. ~illii in Lake Qaroun that
varies according to variations in size. The small sized fish feed on llmited
number of food items, Po~honia sp , and ~gtC!.c_arp.~sp, Cyanophyta, diatces ,
plant detritus and the animal food including ostracoda and Gammar~ sp. were
recorded but in lower percentages than in the larger sized fishes.

On the feeding of Tilapia spp. in Lake Edku EI-Sarraf (1976) lndlcated that
the food items included diatoms, higher plant tissues (fragments of rotamogeton
pectinatus and Ceratophyllum demersum), Cyanophyta, Pheaophytes, Rotlfers,
Polychaet larvae and Cladocera.

In EI-Khobiza fish farm; transplanted fingerlings of Tilapia spp. and MUgll
spp. feed naturally on the condensed patches of ~. ~~ctinatus and ~. demers~
with dense mat of epibiota.
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