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UTILIZATION OF BLUE GREEN ALGA (ANABAENA
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BIOFERTILIZATION FOR NILE TILAPIA
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IN RICE FIELDS
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ABSTRACT

This study has been camied out to invesligatc the growth
performance and economic efficicncy as well as pond productivity of
Nile tilapia (Oreochromis niloticus) fingerlings cultured in rice fields as
affected by dried blue green alga (dnabaena wisconsinense) for nutrition
and fertilizing inputs. Nile tilapia fingerlings average 25 g in weight were
assigned randomly to four tested different feed and fertilized inputs.
Eight rice fields (onc feddan each) were cultivated by rice and divided
ko four treatments, each rcatment was camied out in two ponds
replicates. Each pond included stocked 1200 Nile tilapia (Oreochromis
niloticus) [ingerlings density. The [irst treatment received commercial
complete pelleted fish feed (artificial diet) containing 30% CP and fed at
a daily rate of 5 % of fresh fish body weight from three time daily and
five days per week (T). The second treatment received pelleted fish feed
conlaining 50% dried blue green alga (Anabaena wisconsinense) plus
50% artificial diet and fed at a daily rate of 5% fresh fish body weight
from three time daily and five days per week (Tz). The third treatment
received cach ponds was fertilized biweekly 7.5 kg. ammonium sulphate
(T3). The fourth treatment did not receive #oy commercial feed, but have
only nalural foeding and fertilized biweckly 5 kg, dried blue green alga
(Anabaena wisconsinense) (Te). The study extended 90 days. Results
oblained can be summarized in the following:
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1- The highest final body weight, average duily gain (ADG) and
specific growth ratc (SGR) were recorded for Nile tilapia fish
group in Ta, while a reverse tend was observed with survival rate
it T.q.

7. With regard to economic cfficiency, the total cost of T, was the
highest but 2 net retam of Ty was the highest.

In conclosion, the use of  dred blue green alga {Anabaena
wisconsinense) in fsh pond cullure could be recommended for Nile
filapia fish, especially with the high cost of fish diets and fertilizers found
now,

INTRODUCTION

In aquaculture, fecd is the most expensive cost item, commonly
contrbuting  between  40-70%% of total variable expenses. dnabacna
wivconsinense is a freshwater blue-green flamentous alga, and receiving
increasing  bipactive  componenis soch as vitamins, minerals,
polyunsaturated falty acids, carolenes and other pigments that have
antioxidants activity (Cohen and Vonshak, 1991; Lin er al, 2007;
Wang ef al., 2007). The previous studies recommended that blue-green
slene Anchushg wiscOngineRss conld he ueed to prodnes a natumal
dictary antioxidant supplement or added to healthy food products, to
prevent some chronic diseases. Marcover, Anabaeng wisconsinense i5a
rich source of protein , vitamins, essential amino acids, minerals and
cssential fatty acids such as palmitic acid, linolenic acid, and linoleic
acid. Thercfore, it has been used as a nutrient for fish larvae (Lu ef
al.2002) and as an ingredient in fish diet for juveniles and adults
common carp (Nandeesha ef al., 1998). Protein is the principal and most
expensive component of the dict, where the protein sources in tilapia
feeds comprising 55-73% of the dietary material cost. Consequently
profein cost is usually given the first priority In formulating fish feeds
{Hanley, 2000). Bakeer ef ul.,(2003) reported thal the grass camp (25g.)
which fed on blue green algae plus Lucerne (3% of body weight/5days a
week for 150 days) cultured in earthen ponds recorded the highest final
body weight and specific growth rate. A few years 320, microalgac have
heen increasingly produced for commercial purposes which include
human and animal consumption, bloactive compounds for medicine, fuel
production, biofertilizers, and as live feeds for the eultivation of filter
feeding  organisms.  Currently, microalgal biomass production 15
economically feasible only when product values are relatively high, such
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as special chemicals and pigments, or when the microalgae play a critical
tole m aguaculture production (Spectorova ef al., 1997). Microalgac
have been investigated as a human animal food for over 40 years, the use
of microalgae in aquaculture has several pofential advantages over the
production of microalgac for human foods or terrestrial animal feeds
such as lugh comversion efficiencies and no need for harvesting, drying
and storage, as the amimals or food chains could use the algac as
produced. However, the production of microalgae for aquaculnire feeds
has been relatively neglected, mamly, because the aguaculiure system
themselves were generally poorly developed (Benemann, 1992).
Different technigues of clean algae production were developed, growing
Blue-green algal usually occur in abundance during the warm months of
the year (Fogg 1984). Abdel-Hakim er al;(Z000) reported that the
average body weight of Nile alapia (Oreochiromis nileticus) cuolture in
rice ficlds has been increased from 4.08 to 81.97 ¢. and the nce yield
increased by 148 Kgffeddan beside 77.9 Kg. Ash/fcddan. The total fish
production in rice ficlds is about 20,000 tons as reported by GAFRD
(2001).

The objective of the present study aimed to evaluate the effect of
bluc green algae {(Anabaena spp) ., ammoniom sulphate ferilization
without artificial feeding and comparing with bluc green algae
{Anabaena spp.} feeding on the production of Nile tilapia {{reochromis
niloticus) fingerlings in rice fields.

MATERIAS AND METHODS

Location:

The present study was carried out in a private rice farm at Kafr
Elsheikh, Egypt, while the laboratory analysis was conducted at
International Central Laboratory [or Aguaculture Research Management.
The WorldFish Center, Regional Center for Africa and West Asia
Abbassa, Abu-llammad, Sharkia, Egypt.

Fish culture and treatmienis:

Eight rice fields (one feddan each) were cultivated by rice and
divided mnto four treatments, cach freatment was carmmed out In two ponds
replicates. Each pond incladed stocked 1200 Nile tilapia (Oreochromis
niloticus) fimgerlings density. Within average initial weight of 25 g at the
start of experiment. Rice was cultivated in the field at first 30 days, and
then transplanted in the permapent nice fields, afler 7 days of rice
irmsplantation all ponds were stocked with fish fingerlings. The st
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treatment reccived commercial pelleted fish feed (artificial diet)
containing 30% CP and [ed at a daily rate of 5 % of fresh fish body
weight from three time daily and five days per week (T)). The second
treatment teceived pelleted fish feed containing 50% dried blue green
alga (Anabaena wisconsinense) plas 50% artificial diet and fed at a daily
rate of 5% fresh fish body weight from thres time daily and five days per
woek  (Tz). The third treatment received cach ponds was [ertilized
biweekly 7.5 kg. ammonium sulphate (Tz). The fourth treatment did not
receive any commereial feed, but have only natural feeding and fertilized
hiweckly 5 kg. dried blue green algue (Anabaena spp.) (Ta) Rice ficlds
were prepared with ditches in the middle of the pond with a depth and
width of 0.75 x 0.50 m respectively. Screens were fixed at the end of the
canals to prevenl fish from escaping or the enirance of foreign fishes nto
rice fields, the growing season for tilapia fish was 90 days.

et preparation:

A hasal diet was formulated to contain 30% crude protein, 8.15%
lipids, 6.02% crude fiber, 7698 ash. and 443 Kealg diet.
Corresponding Anabaena wisconsinense culture volume was diluted by
distilled water up to 100 mi as a final volume, which was then added to
the ingredients of basal diet, which was blended for 40 min at least to
make a pasie of diet. The pastcs were separatcly passed through a
grinder, and pelleted (I mm diameter } in a refrigerator (- 2 €) for
further use. Feeding rate of artificial diel was recalculated and adjusted
biweekly according lo the change in fish biomass as assessed by fish
sample. The food pellels were applied once a day for 6 days a week by
broadcasting the pond surface near the supply gate.

Chemical analysis of diets and fish:

The tested diets and whole-fish body from each treatment at the
beginning and at the cnd of cxperiment were analyzed according o the
ctamdard methods of AJD.A.C.(1992) for muoisture, protein, fat and ash,
Maisture content was estimated by drying the samples to constant weight

at 85 O in drving oven (GCA. model | 8EM). Mitrogen content Wwas
measured using a microkjeldshl apparams Labconeo {Labconco JUSA)
and crude protein was estimated by multiplying nitrogen content by 6.25.
Lipid content was determined by ether extraction in multi-unit extraction
Soxhlet apparatus for 16 hours and ash was determined by combusting
dry samples in a muffie fumace ai 550 " for 6 hours. The experimental
diet was chemically analyzed acconding 10 the methods of
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A0.A.C(1992). The chemical compositions of cxperimental diets are
presented in Table (1). Live body weight and length of a random sample
of 50 fish from each pond werc taken at start and every 15 days and were
recorded till the termination of the experiment and at the end all fish in
each pond were collected.

Table 1. Chemical analysis of the experimental diets (% on dry

matier basis). e
__Ingredients in preosutxge Bagl diet Arainde i WiSCIERTEEE
Diry maiter % DM _ SuTREDAE AL 4+033
Cride protein % CF  3BER+DTY GLTHLED
Ether extruct % EE _ RISHRIS [ETTF)
Crude fiber % CF 62012 55006
| Ash % ¥ 763130 B.701.41
Nitrogen free extract % NFE® 47 261633 1712081
Crrass Knergy — (Healiile) 445342792 432 4a 1567 a0 |

"*NFE (nitrogen free extract) — 100 — (protein + lipid + ash + crude fiber).
**(E {gross energy): Caleulated according to NRC (1993) as 5.64, 9.44 and 4.11
keal / ¢ for protein, lipid and NFE, respoctively-

Water analysis:

Water samples were collected biweekly al 20 cm depth [rom each
pond, water temperature, dissolved oxygen and pll were measurcd daily
at & a.m. and 12 p.m. using temperature and dissolved oxygen meter (¥YSI
model 58) and pH meter (model Coming 343). Determinations of the
other water gquality parameters (alkalinity, ammoma and phosphorus)
were carried out every two weeks according lo the methods of Boyd
(1979). Phytoplankton and zooplankion communitics in pond water Were
determined every month according to the methods described by Boyd
(1990) and A.P.H.A. (1985). Samples were collected from different sites
of the cxperimental ponds randomly to represent the waler of the whole
pond.

Growth performance parameters and dota calculation:

Growth performance was determined and feed utilization was

calculated as following:

Weight gain = final weight - initial weight,

Body weight gain (g/fish) = Mean of weight (g) at the end of the
experimental period - weight (g) at the beginning of the expenmental
period.

Daily weight gain (DWG) = Gain/ experimental period.

Relative weight gain (RWG %) = (Gain / initial weight X 100

Specific growth rate (SGR) = (In W; —In Wg)/ T) X 100
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Where W, is the fish weight at the end {final weight), Wy is the weight at
the start (initial weight), In is the natural log. As described by Bagenal
and Tesch (1978) and T is the pumber of days in the feeding period.
After 90 days of fish culture, filapia was harvested from each field and a
sample of 30 fish was randomly taken for body weight and body length
measures. The rice was harvested after 120 days of sowing.

Statistical analysis of data:

Statistical analysis Was performed using the Analysis of variance
(ANOVA) and Diuncan’s multiple Range Test, 1o determine differences
between treatments means at significance rate of P < (.05, The standard
crrors of treatment MEeans Wert: also estimated, All statistics werc carried
out using Statistical Analysis program (SAS, 2000).

RESULTS AND DISCUSSION

Water quality paraielers :

Water quality is an important factor which might affect the growth
of fish. The results of water quality parameters of the experimental ponds
during the experimental period (90 day) as averages of the monthly
samples are summarized in Table (2). There was no significant difference
(P> 01 05) in watcr lemperaiure among treatments during the first two
wecks. while stightly differences among sreaiments. The fluctuation in
waler temperature in the various treatments of pomds during the
experiment was caused by fluctuations in air temperaiure. In general,
averages of water lemperature ranged from 23.6 through 30.4 C was
favorable for fish culture. (Boyd, 1990), rcferred to the best grow of fish

species was at temperature ranged from 20} 1o 32 €. Abdel-Hakim et

al (2000) found that the optimum lemperanre ranged between 1530 °C

for Nile tilapia fish. The concentration of dissolved oxygcn {mg/1) in the
ponds during the study are listed in Table (2} therc were significant
differences (P< 0.05) among frealmCenis. The highest dissolved oxygen
was recorded in treatments Ts and Ts during the experiment may be to
due to increasing of phytoplankion and photosynthetic activity. Dissolved
cecygen mnged between 691 and §.45 mg/l. These valucs arc bencficial
1o fish cultivation and indicate that water dissolved oxygen Was slightly
decreased in fertibized fields compared to the other fields. These resuls
ape in agreement with Boyd, (1992), who reporied that levels of
dissolved oxygen above 4ppm is considered a limiting, below which, fish
may live but can not feed or grow well. Regarding pH values, it 15
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evidenl from Table (Z). There were significant differences (P< 0.05)
among ireatments during the whole cxperiment. The pH values in all
treatments were always toward the alkaline side, pH ranged between
8.10 and 9.3, the difference of pH values among treatments may be
related (o increase in primary production which leads to increasing of
photlosynthesis that involves the uptake of free carbon dioxide from the
water Ellis (1937) and Boyd (1998) reported that waters with a pH range
of 6.5 = 9.30 are the most suitable for fish production. The values of the
total alkalimity concentrations were significantly  different (P< 0.03)
among treatmenis, The valucs of the total alkalinity ranpged between
384.6 and 403.34 mg/l. and total hardness ranged between 242.7 and
271.8 mg/l. The may be related (o increase in primary production which
Iead to increasing of photosynthesis that invelving the uptake of free
carbon dioxide from the water and precipitation of calcium carbonate
(Boyd 1990). TFrom the previous resulls for tcmperature, dissolved
oxygen, pH, total alkalinity and hardness were suitable for fish growth
and survival. The average concentration of unionized ammonia (NH;)
was (141, 0.22,0.29 and 0.21 mg/l for T;, T2, T; and T, respectively.
Results presented in Table (2} show that the nitropenous compounds
concentration (NHs, NOs. NOs) were significantly different (P< 0.05)
among treatments. The nitrogenous compounds concentration werc
higher in T (fertilizer) then the other treatments, which may be due to
the increase of feces by fish and decomposition phytoplankion or
accumulation of nitrogen from the fertilizer in the pond, while tend for
lower concentration in the other treatment may be atirbuted fo utilization
by phyloplankton, Rhyne er al, (1985) rcfer the consumption of
ammonia may be due to algae. The European Inland Fisheries
Adviosory Commission (1993) rcported that the toxic level of NH: fo
fish is 2 myg/l. Resulls presented in Table (2) show that the averages of
olal phosphorus concentration (TP)  were significantly differemt (P<
0.05) among treatments. Averages of TP concentrations ranged berween
0.96 and] 89 mg/l. which represent the normal range of phosphorus in
rice fish ficlds, this range was found to be suitable for growth of fish as
reported by Boyd (1992). Generally, the fluctuation in TP concentrations
in water may be related to phytoplankton growth. Thus, content might be
consumed by phytoplankton community. Chlorophyll "2" contents in
water ponds were more or less related (o the total count of phytoplankton
in the water, From the results about water guality it could be concluded
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that the algac (fed diel and fertilizer) affects on waler quality parameters,

ihe best suitable for fish growth and survival.

Table 2. Means concentration of water quality parameters during
the experimental period.

i ; | __Treatmends -j
Paramcicrs T = T: T TR
Temperzture € 25 EUALLTS | 26.4A+1.32 25.66A=102 25954071
[ Trissplved oxygen (mgl) R L RASANAL FE3Acndl |
jpm - BIGABLIIN | ojnAxrdd | AI0BER30 [ AAGAB=0TS |
Tatal alkalimidy fmgT) I925AREITAT | 3Bd6A B3 033442622 FTRIExI2d |
“Fptal hardness (mp) | 2TLSUIASIRL | FESSABES0.] | 24170B+]148 ZEROABESLS |
NH, (mpt) ; BAlAID0 | OEARendl | G20AB:O07 I21B:0.02
O (med) .02A=.00 MAZAELN | 0034000 (T2 A BLH)
EERC | aroms0.01 03RS MEEET T, 0.20548,10
Availalie pnmphmqsl 03B+ 0T BEiAD0S | BB | 0.JIABe)40
Iﬂg-_“] 1} =
Total phosphorus (mefl) | USGBL03 1904035 | 120ABa006 | LODABAOOL
Chiorookyll "a" comtemr 1DOB5Z1 | 104DAL2S | IT6AABAITS  1402AB3T4
{ugT | ok |

Drata are rtprmni.:_dus mean of three samples n:plic;au':i standard erTor
Means in the same row with the same letfer are not significant difference

(P=1.05)

Phytoplankion:

As shown in Tabie (3) the ioial pivyiopiankion counis Tor treatmenis
Ty, Tz, Ts and Ty were on the average, 731.94, 1687.65. 112636 and
1450.77 organisms/ml, respectively, The lotal phytoplankion counts
increased in water samples collected from Tz and Ts werc highly
significant differences (P< 0.05) for the standing crops of phytoplankion
may reflect the better fertilization potential of blue green algae. El-Fouly
et al. (1998) revealed that blue green algae contain 0.28 % (K} and 0.92
%; phosphorus which may ceflect the better fertilization potential of blue
green algae. From these results, they included that a total phytoplankton
count in T; was lower than T; and Ty so it confirms that high clay
marbidity in this treatmenl resulied in high-limited phytoplankton growlh.
These results could be explained by the fact that blue green aigae
decomposilion have more fertilization potential compared with other
sreatments. The present study indicates that Chlorophyta (Green algae)
was ihe dominant group followed by Cyanophyta (Blue green algae) and
Diatoms. Abdel-Hakim e al, (2000) reporied  that Chlorephyta
predominated  all the other groups followed by Cyanophyta and
Bacillariophyta (Diatoms) Jensen &f al., (1994) pointed out that onc of
the important reasons why chlioraphytes were able to out compete biue-
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green algae in shallow water, no stratified lakes was the continuous mput
of nutrient from the sediment.
Zooplankton:

Table (3) also show that the averages numbers of zeoplankton
organisms per hiter were significantly different (P< 0.05) higher in water
samples of Tz than the other treatments. The present study indicates thar
Rotifera is dominating group followed by Ostmmacods, Cladocern and
Copepoda in all fields. This results agree with thosc of Kamel ef al,
(2003}, indicated that Rotifera was the dominant group in zll the
treatment ponds. 1o general, the community composition of
phytoplankton and zooplanklon in all reatment ponds fluctuated preatly
with temperature, fertilization and feeding habits of fish. This commumnity
composition of zooplankton is in conformity with observations of Abdel-
Hakim ef al., (2000).

Table 3. Effect of different treatments of feeding and fertilizers on

plankion groups.
e e —

Phytoplanitnn T, i T Th T
Oeppnbimiionll, sy iies ul| B s LA
rees algae| 4632006779 | [30SI0A+ISLZ | 698.000AB+B21 | 98300ZABAIST
L =]

lue green  algae| 1TOSDOA3IS4 | IZ7.000Bi1563 | 16624842194 | 133.123Ba4.01
[[Cyomuphylay
Distoms 45 THIR 1267 | 93670AB+5538 | TSIMARLTTY | 1M611ALTO
[Euglena | Snen0Bs452e | 16552421673 | IST.O00A=S5S | 19503442971
[Toral TILMB=ITIL | 16BTASAS14ZE | TIZ6I6As46.2 | T4S0.TTAESN
Fonplamlton - Trulr!‘:‘nb |
{arganisma) | FRAE e T By e | 1,
Kotifers — SOTBAB:RLE | ITIIZ0A#1953 | Z6OB0B=17T7.20 | 3515.0AR:Z45.3 |
i opepods | 164.0A#63.42 | 1350ABL3391 | 910AB=3T.SH 3001204
Uhstracods S3.0A=57.90 TESMALSE2] I126.0AB:198] | 14H.0B56.40
Cladocerans ITRBAREIOT0 | 4310A=11.54 IESOABI855 | TLOB+1830
Total 2 ETSSAR=140.20 | TR4GSAZITZAL JTI0R=75.52 ITTAR=34.2T

Data are mﬁf&:nlq::l as mean of three samples replicates £ standard error
Means in the same row with the same letter are not sipnificant difference (F=0.05)

Growth performance and fish survival:

Growth performance and fish survival data are illustrated m Table
{4). The percentage of survival tate  were significant differences (P<
0.05) among all treatments. The high rate of survival was recorded in
tremtments 12 and Ty . The first treatment had the lowest survival
percentage 56.11% and the highest survival percentage 89.34% for T,
iollowed by 81.66 % and 79.83% [or Tz and T; respectively. El-dabhar
ef al, (2006) who found thal those 81.65 and BZ.07% of mixed-scx
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tilapia fed on experimental dicts in organic fertilized ponds. The growth
responses of fish in all the treatments were generally satisfactory. As
described in Table {4), the average body weight of Nile filapia increased
from 25.13 to 11574, 110.30, 9030 and 78.00 g. for T, T) T4 and T
respectively. It is obvious that T; {artificial fed dist plus Anabaena spp.)
recorded higher (P= 0.05) final body welpht than the other treatments.
Harpon and Pitmen (1997) whe [ound thal, under the integrated rice
fish system, the body weight of Nile tlapia increased from 8.3-8.59 to
33.78-36.69 g during 75 days rice [ish culture period, where fields were
supplied with inorganic fertilizers. Table (4) also shows that the body
length of Nile tilapia increased from 5.54 to 13.70, 14.90, 11.10 and
11.85 cm. for Ty, T2 . T3 and Ty respectively, after 90 days of culturc in
rice fields and the values of fish condition factor. The same trend was
obltamned with regard 1o tlal weight gam (TWG). averape daily weight
gatn (DW(), relative weight gain (RWG)  and specific growth rate
(SGR), these resulis also showed that thers was negative relationship
between survival rate and weight gain. The high valuc of daily gain and
the other growth traits found in this study may be attributed to the
presence of the natural food organisms enhanced by the fertilization of
the paddy environment which served as a direct source of food for Nile
tilapia (Patrona ef al, 2004). Brown ef al, (2000) indicaies that either
phytoplankton may not be enough to meel protein requirement of fish or
that fish could not efficiently assimilate the produced phytoplankton in
these ponds.
Table 4. Growth performance of Nile tilapia {Orechiromis niloticus) at
rice fish culture treated with different types of feeding

inputs and fertibee,es. =~ 20202

e R e o
— e i AT S LF! L
Tnitizl budy weight (gfish)[25.12 2050 3503210 QT 8 FE02 2151
Tinal body weight [g/fish) (110343430 [1ISHA<I R4 TR MUE=IZ5 |90 B=2510
Initial  body  length|S54s0.2 55420122 55421 CETeT T
(emffigh) R
Final hody length 137ALA 1494063 .i0E=120 11.82E20.4%
{cmufish)

Totad welght gain (g/fish)[§5.244=14.35  |MLGTA=0.84 SLASEE1TS00  |6S.IFE=15E
(TWE)
Daify  weight  pain|004AB=0.06 | 1.6A=0U04 #1.58=B0.08 0.72B:8.07

R e NG e e e
Relative  weight  gain|3303AZRG.ID  |SR0SA=4T38  |2IDSBaG6.20 250 5AB=GA.4]

(RWGY)

Specific growth rate T6AL08T  |L7At908 [1zsBeamn 140500 |
SR
Survival railc (e} |56.11 B=l1,59 #1060 ATE6.55 TIHGARTIAY |95 A4S

Data are represented as mean of three samples replicates + siandand error
Means in (he same row with the same letter are not significant difference (F=0.05)
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Economic efficiency:

Table 5. shows the results of economical evaluation including the
costs and remums for treatments applied in Kg/ feddan and income in
(1..E) for 90 days. All of the treatments in this experiment generated a
profit (Table 5 ). Total costs were 2360,1910,1915 and 1760 L.E / feddan
for Ty, T, T; and T4 respectively. These results revealed that the total
cost of T; ( diet with 30% protein) was the highest than other treaiments.
On the other hand, the total cost of Ty (fertilized with Anabaena
wivconsinense) was the lowest due to the absence of input CosIs. MNet
returns in L.E per feddan werel268.35, 1992.75.1611 and 1743.75 for
Ty, T3, T3 and Ty respeetively. Percentages of net return to total cost were
53.74%. 104.33%,95.92% and 99.07 % for T, Tz, T and T, respectively,
indicating that the highest retumns were obtained with (he second
treatment (T2), followed by Ty and T; while the lowest net return was Ty.
Table 5. Economic efficiency (%) of Nile tilapia (Orechromis

niloticus) fingerlings production as affected by the applied
treatments during the experimental period for 90 days in

L.E./feddan.
Tlems s Treatments |
T A Tty Tpe Ts |
| {A) Stocking data T
Btoking  rate of  filapls 1200 20| 1zt )
{fishifeddan) e -
Average size ot siokiag of tilapia 2511 1503 512 %12
| {ffish) L o
Average size @l harvesting of TI034% 11574 Th.00 S50
| tilzpia (2fish}
Burvival rate % 56,11 BL6G 7953 5954
Productien, Ke/Teddas of tilapia = 130550 75,200 T |
| Production, B n of rice 3o 3300 315 T
| (B} (perating costs (LB} i
_Fish fingerlings 3l ET ] [ 368
Emmrmlﬁnmﬁpmﬁn} 12 00 — —
Riice scods I 1 Lo L
Fertilization — — TS5 —
| Alpae (dried Axgbapna spp) i - 150 2]
| Labor (one J fedian) S Hw S Eil
| Land reoting 4 4 HH
Tatsl costs ! Teddan {L.E) 2360 EILY 1915 76e |
| () Returns
Rice (L.E.] B 3300 50 3140
Fish ([.E.) 528.35 H02.75 37600 363.75
Tutal Returns J fodden (L.E.} 362835 0275 =260 3503.75
Met retarns [LE.) 1268.35 199075 LGELD0 1743.75
2 Nl refirms to tulal sosts E3T4 [T s T I -3 59,07

The ceonomical cvaluation of resalts was carried oot according to market prices in
2008 in L.E. where: 1000 tilapia fingerlings 15-18g each = 160 L.E. 1000 tilnpia
fingerlings 20-25g each =300 LE.
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In conclusion, based on the oblained results and the high cost of
fortilization and fish diet now, it recommended that, the use of dried
Anabaena spp. in fish ponds culture for producing Nile tilapia
fingerhings.

REFERENCES

Abdel-Hakim, N.F., Soltan, M.A. and Bakeer, M.N. (2000): Culture of
Nile tilapia (Oreochromis niloticus) in riee fish culture system.
Conference of Social and Agricnlture Development of Sinai (D
70-81), 171-181.

American Public Health Association (A.P.ILA.) (1985): Standard
methods for the exmination of water and ‘wastewater, edition
American Public [ lealth Association, Washington, [3. C.

Association of Official Analytical Chemists (A.Q.AC) (1992):
Official Methods of Analysis Association of Official Analytical
Chemists. Edit., KHL rich . Arlington Vargenia,

Bakeer, ML.N., Faiza, A, and M. M. Saiid (2003} Technical and
economical evaluation on food type of grass carp reared in
earthen ponds. J. Egypt. Acad. Soc. Environ Develop. Volum 4.
MNo. (1). 97-110 (2003).

Ragenal, T. B. and F. W. Tesch (1978): Age and growth In Bagenal, T.
(lid) Methods for Assessment of fish production in Fresh
Waters. [Bb Handbook 3.

Bepemann, J. R. (1992): Microalgac aquaculture [eeds. and-
Environmental J. Appl. Phycol., 4: 233-245.

Boyd, C.E. (1979): Summer algal communitics and primary productivity
in fish ponds. Hydrobiol, 41: 357-390.

Boyd, C.E. (1990): Waler quality management for pond fish culture.
Flsevier Scientific publishing Co., Amsterdam. The
Metheriands.

Boyd, C.E. (1992): Water guality in ponds for Aguaculture Alabama
Agriculture Experiment Station, Auburn Umiversity, Alabama,
pp.d62.

Boyd, C.E. (1998): Water quality for pond aquaculture. Research and
development serics No. 43. pp. 37. International Center foor
aguaceiture and aguatic Environments.




379

Egypt. J. of Appl. Sci., 24( 2B} 2009

Brown, C. L., R. B. Bolivar, E. T. Jimener and J. Szype (2000):
Timing of the onsct of supplemental feeding of Nile filapia in
ponds. Page 237 in K. Fitzsimmons.

Cohen, Z. and A. Yonshak (1991): Fatiy acid composition of Spirnfing
sp like cyanobacteria in relation their
chemotaxonomy.Phytochemistry, 205-206

El-dahhar, A. A., Y. T. Moustafz, M. E. A. S8alama and A. M. Dawah
{2006); Effcct of fertilization on production of Nile tlama in
earthen ponds (1) Evaloation of untraditional organic fertilizer
Arabian aquaculture sociefy vol. 1 (2) 91-111.

Ellis, M. M. (1937): Deicction and measurernent of stream pollution. U.
5. Burea of fish, Bull. 22: 267-437.

European Inland Fisheries Advisory Commission (1993): Water
quality critenia for Furopean fresh water fish. Reporl on
Ammonia and Inland Fishenes.

El-Fouly, M.M.; Soeder, C.J.; Mohn, F.H. and Greoneweg, J. (1998):
Open door mass production, chemical composition of different
algal. Bull, Egypt, 149-165.

Foge, G.E. (1984): Algal cultures and phytoplankton ecology.
University of Wisconsim Press, pp. 37-51.

GC.AFRD. General Authority for Fish Resources Development
{2001): Cairo, Egypt. Annual report.

Haroon, A.K.Y. and Pitmen, K.A. (1997): Ricc- fish culture feeding,
growth and yicld of two size classes of pumiius goninotus.In
Bangladesh Aquaculture, 261-281.

Hanley, F. (2000): Digestibilty coefficient of feed ingredients for
Tilapia m the century proceeding from the hfth
Internationalsymposium on Tilapia aguaceiture.

Jensen, J. P, E. Jeppesen, K. Qlrik and P. Kristensen. (1994): Impact
of nutrients and Physical factors on the shift from cyanobacterial
in shallow Danish lakes.

Kamal, 5. M., A. A. Hassan, R. A. Abou-5if and Faiza 5. Abbas
(2003): Effcct of Damsissa plant on water quality and planklon
communities in fish ponds Stocked with grass carp. J. Egypt.
Acad. Soc. Environment 4(2): 143-155.

Lin, W. : B. Pan ; J. Xu and Q. Hu (2007): Antioxidant activity of

Spiruling platensis cxiracts by supercritical carbon dioxide

extraction. Food chem., 105: 36-4].




380 Egypt. J. of Appl. Sci, 240 2B ) 2009

Lu,J.; 6. Voshizaki ; K. Sakai and T. Takcuchi (2002): Acceptability
of raw Spirulin platensis by larval tilapia . Fish. Sci., 68 51-38.

Nandcesha, M.C. ; B. Gangadhara ; T.J. Varghese and P.
Keshavanath (1998): Elfect of fecding Spiruling platensis on
the growth, proximate composition and organoleptic quality of
common carp. Aquaculture Res., 26 305-312,

National Research Council (NRC) (1993} Wutrient Reguirement of
¢ish Mational Academy Press, Washington DC.

Patroma, D.L. 5 L. Chim ; S. Capo ; P. Lemaira and J. M. Mortin
(2004): Effect of mineral Fertilization on foopd web
development, abundance of inpested prey. In garthen ponds in
cold scason. Aquacaiture 2004, Honolulu, Hawaii, USA.

Rhyne, C. ; L. Crump and P. Jordan (1985): Growth and protem
production in selected Laboratory cultures of blue green algae in
tilapia wastewater. Consort. 35 pp-

SAS (2000): SAS user's guide statistics, version 6, 4 Ed, SAS Institute,
Cary, N.C., USA.

Spectorovs, A. ;5 J L. Montesinos ; J. A. Cusido and F. Godia (1997):
Recovery and treatment of Spiruling plafensts cells cultured In
s continuous photobioreactor 1o he used as food. FProcess
Riochem., 37: 535-547. :

Wang, 5.M. ; Q.L. Wang 3 S.H. Li and J.R. Thang (2007): A study of
sreatment of spring wheat with prowih promoting subsiances
from mnitrogen-fixing  blue-green algac. Academia Sinica,
Wuhan, Hubei, China. ], 45-32.

Bl e £ 5 1 s o e JalaS Ugl®) lal il
39 dsis A 8
¥ o ol pume ) 2 plad |ogh dana sl 5

Gl 3 gl e el Dagad 5 55 e el — g sl g Bl Segm pf Y

X321 e ) — Gl R LY (Y 0 B R
sl y Al Aty paill Sy LI Al A el nam g el
Gpun 5 o am (Ll il 5 gl o) guinih cllatell e i A gl
Lo 38 paiia (Sl el 20 Cig B aat candl g a5 ik pd y G A0
c I g il Lk Rl ALoif a0,  biofertilization s poeh spedd
S p Sy L ] cf anly yemgadl dabes Lyl ga L plasid @ s
g T Crandly . AT o Oy deea ey Gl VT gl bl el




Egypt. J. of Appl. Sci,, 24( 2B ) 2009 381

Wt Baob s e o] ddke o Al | Ty) LoVt Aldedl @ AYIE o8 5 clides
puanll 53 o5e 900 Joeay | e pa Y re fispalS S S80 ) AREN o dan, iy
35,50 ol omill aBalf L cuasiiud (To) 200 dldedd o { & sl f A ©)
Ao oS0 S widd Aaclial A5l 50y e Ho0 e (Dlal iy Ldguddl (L) s k)
il gl (T3} A28 Ll ¢ (g sed [ 4 2} el 03 e %00 Jonay
el aimnilh o Moy gl (T im0 Al 3o popod fpaf 2 Jowas apdl]
s A (B % 20 By e p ool fpaf 0 Qe | LVl o ) diaell 36 jall
:umse_ﬂm;myu_ﬁq.muﬂ-;_}mj
A1 €y (k= ) penll pmlie 3 Bas pagy 3ot ngia ol i
e el S Ly o T2) AR ALl e il 5 gl 30
o (Ta) e 0 Al a3 JIS 4de Jguaall 5 Ll
PR ' -1 AR, (R QLR [ P4 [P T, Lt JRPRR [ 1> TR P il o pelal ¥
el (To) S0 Alidell 8 iloall ol Hle IS L o T2 228804 (T)
JETG, I kP LIRS - h B8 PN
e (i e mda ) A3 a0 ol pnn ) lladall alaadeds Sk ol st ea s ol
i day ol e Jeemadl g o pine e f el 20555 8 o 4 el
U (el e Cun g ) Al 0l el Anlul ol o )yl
.waﬁﬂﬁjﬁihuﬁ'udlﬂ}nﬂtmjtnui&m}ﬂ




INFORMATION

(" The Eayptian Journal of Applied Sciences (EJAS) is edited and
published by the Egyptian Socicty of Applied Sciences in
colluboration with Zagazig University. Tt is devoled mainly 1o the
publications of applied rescarch work.

The ETAS invites scientists [tom all conntries to submit papers for
the joural which will appear in twelve issues unnually. Papers musl
not be published in other journals, excepl in abstracts.

Manuscripts st be submitted in triplicate type wrillen douhle
spaced on one side only. Since every paper is sent Lo two specialized
refrees, The auther would then revise his paper in accordance with the
suggestion of the refrees.

The manuscript submitted for publication must be in English or
Arvabic. They must not excecding 3000 words with an abstract not
exceeding 200 words, including the objective of the work and its
important results, It is also reguired 1o give an abstract of the article in
Arabic.

The text of the article should be arranged in well delined sections:
Absiract.  Introduction, Materials and Methods, Results  and
Discussion and Literature cited. References should be listed in the wext
by the author’s name and year of publication. The general form is o
b as Tollows:

Hage, AN, and D.W Evens (1985). Delicit sprinkier irrisation of
sunflower and salfower. Agronomy Joural, 77 (4) - 588-592,

References w Books should include the name of authors, tille,
publisher, date of publication and page as [ollows:

Towa State Univ, Press, Ames., 34,

All  pages. including  tables and  illusrations  should  bhe
consceutively numbered. Spelling should be consisient throughout the
paper according 1o the Oxford Dictivnary. Footnotes are to be avoided
as much as possible. Tahles should appear in the manuscript as near
as possible to place where they are referred to in the text. Number of
columns must be reduced to the minimum and heading made as short
as possible. Figures and graphs should be of sufficient thickenss wo
reproduce well.

Proofs should be checked by the author against the manuscript.
&Jradcximhln 1o make any change in the original text,

’

Egvprian National Library Lagl Deposit
NO. T30/ 1987

hups:// www.cgas.zu.ed eg




(EDITORIAL BOARD)

Dir. Maher M.AEI-Domiaty (Chairman): Professor ol
Pharmacosnosy and Natral Products and  President of
LZasazay Umversity.

Dr, Abdel-Iamid ILSalem (Cditor in Chief): Professor of Crop
Sience, Faculty of Agriculture. Zagazig Universty.

Dr. Hany El-Nazer: Prolessor of Dermatoloay and President of
Mational Research Center. Clairo.

Dr. Ali E, Metwaly: Prolessor ol Engincenng and Chairman of
Alomic Lnergy Authonty, Cairo,

Dr. Abdel-Azeem T.Badawy: Prolessor of Agronomy and
President of Agricullural Rescarch center, Canro

Dr. Ahmed E_El-Azizy: Professor of Foundetion Education and
Vice President of Zagazie Universily.

Dr. Al El-Zavat: Professor of Dairy Microbiology and Vice

President of Suex Canal University.

Dr. Ibrahim Ashour: Protessor of Biochemistry and Viee
President of Suer Cunal Universaly.

Dr. Esam Nour El-Din: Professor of  Medical Biochemistry
and Dean Faculty of Medicine. Zagazig University.

Dr. Mohamed A El-Beheidy: Professor of Vegetable Crops.
Faculty of Agniculure, Zagaag University.

Dr. Abdel-Monem M. Hegazy: Professor of Agronomy | Desert
Research Conter (Cairo

Dr. Gamil A. El-Shobaky: Prolessor o Phyvsical Chemistry,
MNatignal Research Center, Cairo.

Dr. Omer El- Daly: Professor of Microbiology Faculty of
Medicine, Zagazig University.

Dr. Thrahim H.Amer: Professor of Food Hygiene, Faculty of
Velerinary Medicide , Zagazig University.

Dr. Mohamed A.Desouky: Prolessor of Lducution Psychology,
Faculty of Education, Zagueip University,

All correspondance Shonld Be-Addressed
ter Eelitewial Director
Prof. Dr. Abdel-Hamid H.5alem
Facwliv af Agriculivre, Zugaziz University, Egvpt
Tel {53-2287 582 Fax 055-2287567

https:// www.egas.zu.cd .ce



https://www.researchgate.net/publication/270888020

