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ABSTRACT

Total chlorophyll concentrations of the phytoplakt samples of Rosetta branch of the River Nile
at the stations before Edfina barrage (from stakitmV) and after Edfina barrage (stations VI and
VII) were studied during two successive years fidugust 2006 to April 2008. At all stations, the
total chlorophyll contents of the identified alga®d the maximum quantitative algal individuals were
found maximum during summer 2007. Peak periodstal thlorophyllcoincided with peak periods
of the stations that recorded high algal biomakgtdplankton in Rosetta branch of the river Nile at
the most studied stations (I, Il, IV, V and VI) haeldloro-character particularly in summer 2007. A
positive correlation was observed between the datidns of total chlorophyll contents of the
phytoplankton and those of total number of inditiuat all investigated stations of Rosetta branch.
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INTRODUCTION distribution and considered as accessory or
Biomass of micro-algae is a good source O§econdary pigments (Akpan 1994). It constitutes

nutrients and biologically active ingredients.approx'mately_ 1-2% F)f the dry V\{e|ght .Of
Accordingly, estimation of algal biomass is Veryphy‘[oplanktonlc algae, its assessment is relatively
crucial. Chlorophyll concentration was widely used®®SY: €héap and rapid to quantify in comparison to
as a common predictor's technique for monitoring‘e analysis of a full suite of dissolved nutrients
the reliability picture of dissolved nutrients and Hakanson 1994, Passavante and Feitosa 2004,
algal biomass in aquatic habitats (Fogg 197§randoet al. 2006, Shehatat al. 2008, Sobhy

Tolstoy 1979, Desortova 1981, Voros and Padisﬁqo& Toddet al. 2008 and Santoat.al. 2910)' In
1991 and Kalchewt al. 1996 and Halilet al. this paper, we analyze the relationship between
total chlorophyll contents of the phytoplankton and

2008). Chlorophylla is the main photosynthetic
their total number of individuals in Rosetta branch

pigment in all oxygen-evolving photosynthetic™ ™ )
. . - 0of river Nile.
algae while other algal pigments have limite
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Fig. 1. Study Stations on Rosetta branch of the River Nile (Scale 1:40,00,000).

MATERIALSAND METHODS barrage as well as drainage water flowing from
Lake Burollus through Brimbal Canal. Also, The
Mediterranean Sea water invaded Rosetta branch
The study area extended through El-Gharbiafter the construction of Edfina barrage.
and El-Beheira governorates, from which seven
stations were selected to represent Rosetta brarSAMPLE COLLECTION
of the river Nile (Map: 1); five stations before
Edfina barrage (stations I, II, Ill, IV and V) and
two stations after Edfina barrage (stations VI and Algal samples were collected from the
VII). The stations were determined by using GP@revious five stations according to Sourina (1981).
(model: 315 MAGELLAN). Station (I) was Collection of samples was performed seasonally
represented in Kafr El-Zayat city (3@'55" N and for two successive years from August 2006 to
3048'23" E), (Il) Shabrakhit city (301'53" N and  April 2008.
3043'13" E), (Ill) EI-Rahmania city (306'34" N
and 3088'59" E), (IV) El-Mahmoudia city
(31'11'10" N, 3031'58" E), (V) before Edfina Counting of phytoplankton was done following
barrage at Edfina city (318'20" N and 3®1'00" Sourina (1981). After shaking 10 ml concentrated
E), (VI) after Edfina barrage at Edfina city material, an aliquot was withdrawn by a pipette
(31'18'23" N and 3®1'01" E), and station (VI) and placed into a Max Levy Counting Chamber
Rashid city (324'21" N and 3®5'36" E). Al Haemocytometer. All the areas were counted and
area of Rosetta branch after Edfina barraggsults were expressed as number of individuals of
receives the fresh Nile water through Edfinghytoplankton per liter.

Study area

Sampling of algae

Counting of phytoplankton
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Tablel. Seasonal variations in the highest and lowest total number of individuals of phytoplankton taxa of
different algal divisions (x 10° L™) of Rosetta branch of the river Nile. (Cyano.=Cyanophycophyta;
Bacill.= Bacillariophycophyta; Xanth.= Xanthophycophyta; Pyrro.= Pyrrophycophyta; Euglen.=
Euglenophycophyta and Chloro.= Chlorophycophyta and Su = summer; Wn = winter; Sp = spring; At =
autumn; 2006 =/ 06; 2007 =0/ 7 and 2008 =/ 08).

Stations  Total Seasonal variationsin the highest and lowest total number of individuals of identified

number taxa of different algal divisions (x 10° L)
of algal Values Algal divisions
taxa Cyano. Bacill.  Xanth. Pyrro. Euglen. Chloro.  Total
I 192  Highest 0.9492 3.9087 0.0599  0.1998 0.4996 (Sp/07) 12.532 14.8887
(Sp/ 08) (AY07) (Su/07)  (Su/06) (Su/07)  (Su/ 07)
Lowest 0.369 (At/ 0.2149 - ve (At/ -ve 0.0099 0.4877 1.2532

07) (At/06) 06 and 07 (Wnand (Wn/08) (Wn/08) (Wn/ 08)
+Wn /06 Sp/07)

and 07 +
Sp/ 08)

I 172 Highest 05876 1.1937 0.0748 0.1635 9.8098 11.2464
(Su/ 07) (At 07) (At/ 06) (Su/ 07) (Su/ 07) (Su/ 07)

Lowest 0.0496 ( 0.0226 - ve 0.0099 0.2479  0.8353
(Wn/8) (At 06) (Wn/ 07) (Wn/08) (Wn/ 08) (Wn/08)

Il 155 Highest  0.6539 1.4529 0.3298 0.2494 48312 5.9709
(Su/ 07) (At 07) (At/ 06) (Wn/07) (Sp/ 07)  (Sp/ 07)

Lowest  0.2333 0.0022 - ve (Wn 0.0198 0.288  0.7838
(Wn/08) (At/ 06) and Sp/07)  (Wn/08) (Wn/ 08) (Wn/08)

v 155  Highest 0.4618 0.6069 0.075 0.1499 6.6842  7.5011
(Su/06)  (At/07) (Su/ 06) (Su/ 06) (Su/07) (Su/07)

Lowest  0.0496 0.0009 0.0083 - ve 0.2882  0.4274

(At/ 06)  (At/ 06) (Wn/ 07) (Wn/ 08) (Wn/ 08) (At/ 06)

v 122 Highest 0.3097 1.4189 0.0899 0.0875 6.5425  7.4864
(Su/07)  (sp/ 07) (Sp/ 08) (Su/ 07) (Su/07) (Su/07)

Lowest 0.0297 0.0023 -ve -ve 0.1787 0.403
(Wn/08)  (A/06) (Wn/07) (Wnand Sp/ (Wn/08) (Su/06)

08)

\Y 116  Highest 0.2399 1.5975 1.6217 0.0265  2.974 (Su/ 4.2092
(At/ 07)  (At/07) (Sp/ 07) (At/ 07) 07) (Su/ 07)

Lowest 0.0198 0.0122 - ve - ve 0.0843  0.2508
(At/ 06)  (Sp/08) (Wn/07) (Su/06+Wn (Su/06) (Sp/08)

and Sp/ 08)

VI 108 Highest  0.1397 0.6456 0.211 1.2079  1.4575
(At/ 07)  (At/07) (Sp/ 07) (Wn/ 07) (At 07)

Lowest -ve 0.0003 -ve -ve(Su/ 06 and 0.0099 0.0102

(AU 06)  (At/06) (AU06) 7+AU06+ (AU 06) (At/ 06)

Wn/ 08 + Sp/
06 and 8)
Extraction of total chlorophyll of was discarded and the residual pellet was
phytoplanktonic samples resuspended in 5 ml of 95% DMSO, homogenized

Total chlorophyll was extracted by dimethyl@nd kept for 5 min at 70°C in water bath. Such

sulfoxide (DMSO) according to Burnison (1980)extract contains total chlorophyll and cell
as follows: carotenoids. The extracted cells were recentrifuged

Five ml of the algal suspension wasdgain at 3500 rpm for 5 minutes. The extracted

centrifuged at 3500 rpm for 5 min. The supernatarflution was measured by reading the absorbance
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(A) of the pigment extract spectrophotometricallyrole in the algal biomass, while Pyrrophycophyta
(PERKIN-ELMER LAMBDA 2 UV/VIS) at 666 and Euglenophycophyta had generally low
nm. The chlorophyll concentration in the extractjuantitative values in the algal standing crop of
was calculated according to Seelyal. (1972). stations (Il, I, IV, V, VI). Regarding
Total chlorophyll (mg [') = A x D x F; where  Cyanophycophyta, Pyrrophycophyta and
A = absorbance at 666 nm, F = 11.3 (factor), Euglenophycophyta, they had no role in the algal

D = volume of extract/sample volume biomass at station VII. According to the total
number of individuals, the phytoplankton in
RESULTSAND DISCUSSION Rosetta branch of the River Nile at the most

The maximum qualitative algal taxa of thestudied stations (I, I, 1V, V and VI) had Chloro-

seven stations was represented by 192, 172, 1§é1'aracter in summer 2007.

155,122, 116 and 108 taxa respectively (Table 1). The results of total chlorophyll contents of the
The maximum total quantitative algal taxa wergecorded algae of Rosetta branch before and after
recorded in summer 2007 (14,888,700, 11,2464&dfina barrage during the whole period of study
7,5011, 7,4864 and 4,2092 individuals® Lat are represented in Table 2, Figs. 2 to 8. At all

stations I, II, IV, V and VI respectively); during Stations, the total chlorophyll contents of the
spring 2007 at station (lll: 5,9709) and duringdentified algae reached their maximum peaks
autumn 2007 at station (VII: 1,4575). during summer 2007 (23 - 15.63 - 18.33 - 9.66 -

Quantitative alxal taxa reached its lowesR0.98 - 13.34 and 12.15 mg™L respectively)
number in winter 2008 (1,253,200 - 835,300 angomparing with the total chlorophyll contents in
783,800 individuals 1 at stations I, Il and Il other seasons. The lowest values of total
respectively); in autumn 2006 at station Ivchlorophyll contents of the phytoplankton were
(427,400 individuals 1) and VII (010,200 detected in autumn 2007 (0.47 — 0.68 and 0.47 mg
individuals LY); in summer 2006 at station V L™ at stations I, Il and V respectively); in winter
(403,000 individuals &) and during spring 2008 at 2007 (0.47 and 0.67 mg"Lat stations Il and IV
staton VI (250,800 individuals 1) respectively); during spring 2008 (0.21 mg)lat
Quantitatively, at station (I), Xanthophycophytastation VI and during autumn 2006 (0.60 mig) lat
Pyrrophycophyta and Euglenophycophyta, had ngtation VII.

Table 2. Total chlorophyll contents (mg L™) of phytoplankton of Rosetta branch of theriver Nile.

Stations Total chlorophyll contents (mg L)
1% studied year 2" studied year
(summer 2006 to spring 2007) (summer 2007 to spring 2008)

Su/06 At/06 Wn/07 Sp/07 Su/07 AY/07 Wn/08 Sp/08

| 21.40 9.96 0.70 16.20 23.0 0.47 1.56 4.98
I 9.34 9.65 0.47 3.69 15.63 1.61 1.19 3.17
11 5.76 1.40 .09 5.40 18.33 0.68 1.19 2.18
v 0.83 1.09 0.67 4.31 9.66 0.73 1.19 2.75
\% 0.93 1.40 5.56 1.40 20.98 0.47 0.93 2.49
VI 5.05 0.72 1.81 0.67 13.34 1.87 1.71 0.21
VIl 2.02 0.60 5.56 0.62 12.15 1.14 111 1.40
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Fig. 2. Relationship between total chlorophyll
contents and total number of
individuals of Rosetta branch at Kafr
El-Zayat city (station I).
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Fig. 3. Relationship between total chlorophyll
contents and total number of
individuals of Rosetta branch at

Shabrakhit city (station I1).
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Fig. 4. Relationship between total chlorophyll
contents and total number of
individuals of Rosetta branch at El-
Rahmania city (station I11).
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Fig. 5. Relationship between total chlorophyll
contents and total number of
individuals of Rosetta branch at El-

Mahmoudia city (station V).
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Fig. 6. Relationship bhetween total chlorophyll
contents and total number of individuals
of Rosetta branch before Edfina barrage

at Edfina city (station V).
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Fig. 7. Relationship between total chlorophyll
contents and total number of individuals
of Rosetta branch after Edfina barrage at
Edfina city (station V1).
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Fig. 8. Relationship between total chlorophyll
contents and total number of
individuals of Rosetta branch at Rashid Desortova, B. 1981. Relationship between
city (station VII). chlorophylla concentration and phytoplankton

biomass in several reservoirs in
Station | showed the highest maximum peaks Czechoslovakialnt. Revue Ges. Hydrobiol.
in total chlorophyll, maximum quantitative algal 66:153-169.

individuals and qualitative algalll taxa. The presen‘%kpenyeng, E. 2000. Algal biomass and pigment
study showed that peak periods of chlorophyl . N . . .
diversity in typical tropical fish ponds.

coincided V_Vlth Peak periods (?f phytoplankto-mc Tropical Ecology 41(1):89-94.
number. This is in agreement with the observations
of Ekpenyong (2000), Marisol and Jordi (2000)Elewa, A.A., M.B. Shehata, L.F. Mohamed, M.H.
Descyet al. (2005), Toddet al. (2008), Elewaet Badr and G.S. Abdel Aziz. 2009. Water
al. (2009) and Senthikt al. (2009). A similar quality characteristics of the river Nile at delta
variation was observed between the fluctuations of barrage with special reference to Rosetta
total chlorophyll contents of the phytoplankton and  branch.Global. J. Environ. Research 3(1):1-6.

those of total number of individuals at a"Fogg, G.E. 1975Primary Production. Chemical
investigated stations of Rosetta branch. Oceanography. Vol. 2, 2 edition, Academic

Press. New York.
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