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Abstract

Carp pituttary extract (CPLE) injections applied to himrei (Barbus luteus,
[Heckel) month and 2 half before its natural spawning. Females treated with
two consecutive injections gave higher relative fecundity (7464.96 * 481
eggs) than those treated with one mjection (5286.62 = 392.5 eggs). No
significant differences noticed between treated (22.5 + 0.4 ml) and non-
treated males (23.2 £ 1.6 ml). High ferulization (98.6-97.8 "%) could not raise
hatching more than (57 %). Colors modifications and acoustic acts have
been observed during ripping. Spawned egg has 1.57(20.40) x10° g weight
and 1.10-1.18 mm diameter. Spermatozoon motility increased significantly
(145 %) in hypotonic solution (150 mOsm.kg"). Embryomic-development
was similar to other cyprimids i durations, but the impartant stage of eye
pigmentation has not been noticed even after hatching which occurred after
about 74 h. ‘

-

Key words: Barbus luens, propagation, genital products, embryo,
Mesopotamia.

Introduction _

Fiamii (Barbws lrtens, Heckel) ts endemic cyprinid in Mesopotamian
Rivers system. Beckman (1962) reported 1ts presence m Orontes River, but
that hasn’t proved again.

Some signs and observations indicate to promusing possibility of
betng used for aquaculture m polyculture ponds, since 1t 15 herbrvorous and
detritus feeder (Lipler e o/, 2001a). Adaptation to carthen ponds with
common carp Cyprinus carpio and other cyprinids has been noticed when it
entered acadentally with water flux 1o ponds nearby the Euphrates (Al -
Daham ¢7 o/, 1991} which could consider it as a new species for the
aquacultute practices mn spite of clear deetease mn bodv growth after the
second vear of life (Szupla er o/, 2001) Therr tasty scented flesh rases
popular demand oa this fish.
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Few investigations have been performed to investigate himrt’s
reproductive biology. It matures within 1 - 2 years of age at 14 cm average
total length (Epler ef a/, 2001b). Spawning in middle and lower Euphrates
occurs between June and July among waterweeds and roots of the floating
plants. It has high fecundity and extended ovulation peniod for many days,
so Al-Daham and Bhatti (1979) describe it as partial-spawner. [listological
gonad analysis of both scxes showed annual changes leading to extended -
spawning season (Epler ef a/, 2001b; Al-1Daham and Bhatti, 1979; Bhatti and
Al-Daham, 1978) whercof increasing the total fecundity of himi,

The aim of this study 1s to examine the response of himn to
exogenous hormonal induction by common carp pituitary extract (CPE) for
simple propagation ptactices to be used in fish hatcheries, some
specifications of gametes, and embryonic development. All these studies
performed with non-complicated techniques can be used 1n field.

Materials and Methods

Experiments were performed in Mreatya fish farm hatchery on the
left bank of BEuphtates River, Deir ez Zort, Syria (Figure 1) with river water
heated by solar energy from 4 to 11 May.

Animals
Sexually matutre females (n=10) [355-395 g body weight (W), 23.2-
27.5 cm standard length (SL)] and males (n=9) [110-413 g (W), 21.8-26.5
(SI)} were caught by gill net (4x4) cm from Luphrates River and transported
to the hatchery farm. Acclimation with hatchery water was adjusted to (20-
22°C) temperature in (6.5-7.5) pH.

Induced spawning
Sex and weights of broods were determined, tagged and divided into

~two groups. Broods in group 1 (G. 1) injected with CPE at 3 mgkg' Body

weight (BW) i 1 mli saline as preparatory hormone treatment. After 10.5 h
of the injection of G. T broods, geniral papillae of all females sutured and the
decisive injection at § mg.kg’ BW in 1 ml saline was applied just for females
mn G. L. I‘emales of G. 11 were given 8 mg kg’ BW 1n single injection. Males
of G. 11 were treated just with saline. All injections wete intraperitoneal
under the base of pectoral fins. Broods were stocked together at 20-22°C
and 2.5 Lmin'kg' BW. Afier 520-540 degree-hours (dh) since first
mjection; fish were stripped by slight abdominal pressure. Hstimations of
fecundity were accomplished and eggs fertilized m dry conditions by adding
25 ml milt to 1kg cggs.

Fertilized cggs  swelled, desticked (Al [Hazzaa and  Hussein,
submitted), then put mto Youger jars of 8 1. Water flow adjusted to (0.5-1
Lmin ', tempcerature and dissolved oxygen (1D0) measured at houd y basis by
ustng the oxygen-meter W. I WL type OXJ-92 - 'T'urbidity and salinitv of

*



water esimated by Yellow Springs 6600 mults parameter at the beginning of
the experiment. Malachite green used as fungicde.

Embryonic development

Developmental stages of fertilized eggs were observed and examined
under stereomicroscope (4-7>) and mucroscope (10, 20, 40X), Observations
were documented 1n houtly basts and categorized accordmg to distinguished
development mtervals,

Gametes

g (n=40) diameter was measured by micrometer eyeptece attached
to stereomicroscope and weight by quantiative analysts on  electronic
balance (Denver). Milt volume was measured for each male. Sperm viabtlity
was estimated in distilled water and salme (3g NaCll' dist. water). This
saline raised osmotic pressure of water to150 mQOsm kg™,

Duratton of motility and stages of wviabtlity examned under
microscope ont 6UX and 100X after 10 seconds of motility inttiation.
Viability was divided into three stages of mobility: fast forward (FF),
rotational waves (RW), and then the last stage starting by tal immobility and
vanished swinging i head till quite immobdity (VD).

Results

Induced spawning

By watching the spawning behavior, npping trritations of broods
were noticed gradually about 10 h after second mjection (the single injection
in G. II) with some chafes among males and females. Body color of males
turned to reddish brown in anterior body part and greenish around caudal
peduncle. Females were less pigmented than males. Acoustic behavioral
changes were observed i males during ripping. Ripping malces emitted short
and sharp pulse trains accompanied with springs over pond’s water. These
sounds were not aggressive behavior within or between sexes. lertilization
rate rose over 98.6 Yo, but hatching sull less than 57.3 "o, Statistical analysis
showed significant cffect of two mjections on female fecundmy (P<0.001)
since female’s mean fecundity estimations were 11.72 gkg! BW m G. T and
8.3 ghg! BW m G. 11 in spite of the high quantities of unspent ova seen
after  post-spawnung  dissections  of ovanes. No  differences m milt
production werte observed between induced and non-induced males (P>0.1)
as shown i (Table 1), Additional milt could be collected for second” and
third tume after 610 h but decreased m volumes gradually.

Embryonic development
[mbryonic development s defined m (Table 2); where embryos
developed to final formation outward aticr 64 h of fertiization THatching



started after 74 h of fertilization n 20 22°C; 6-11 mgl' DO; and neutral pli,
but embryo’s eyes still without pigmentation (Figure 2).
Gametes

Unfertihzed egps wete demersal, spherical, adhesive and dark yellow
in color with mean weight of 1.57(x 0.40) <10’ g and size range of 1.10-1.18
mm.

Milt look homogenous milky in color with mean pltl value of 8.5.
Viability of sperm rose up to 145 % 1n hypotonic solution (150 mOsm.kg
comparing with distilled water (Table.3).

Discussion

Himri showed response to exogenous stimulation by pituttary extract
which appeated by accelerating gametogenesis and ability to spawn one and
a half month before its natural spawning season. Emission of vocalizations
by males near the incoming spawning time referring to acoustic mating
behaviour i himri, but it has failed to make females relcase eggs due to
suturing genital papila. Such behaviour has been noticed m other species
during spawning interactions i sand gopies Pomatoschisins marmoratus, P.
canestrini, and Kuipowitschia panizzae (Luglt and Torcceli, 1999), mating in
Hypoplecirns nnicolor (Lobel, 1992), before and during oviposttion (Bisazza et
ial, 1989). This act may be positively affecting gamete production of both
brood genders. It is recommended to observe the natural spawning of himri
m natural habitats or mimicking conditions to discover the details of
spawning acoustic behavior and its relatton with female fecundity and
spawned eggs. These acts could be manipulated to enhance total gamete
production 1n propagation practices. However, Luglt et al. (1996) found that
not all prespawning sounds may be a functional component of the spawning
behaviour such as the male Arno goby Padggobins nigricans.

Significant differences in fecundity between females recetved two
doses of CPI of the priming dose lesset than one third of the last one and
females recetved single dose mdicates to usc the CPI3 in two doses to attan
good results 1 oocyte maturation, ovulation, and fecundity. The priming
dose induces a significant Grll increase one hour after the injection and
then Gtl[levels continue to increase for 3 hours and remain high during the
next 12 hours (Wed et al,, 1980). Main exogenous stimulation to induce the
spawning in some cyprnids could be the second nfection, in other cyprinids
it could be unique and massive (some Chinese carps). We found that
application of consecutive CPTE doses as injected stimulator in himri raised
female fecundity more than smgle dose. Similar results have been reported
in some other cypunids such as Indian major carps Cawti cuths, Labeo robuia,
Lo calbaie Cirvlnns mrigaty (Jlungran, 1986), Chinese carps Crenopharyagodon
idela, Thvpophihalptichiliys solitri, and cAristichilyy nobilis, (Shigang, 19895, tench



Tonca tenca: (von Lukowicz et al., 1986), nase, Chondrostoma nasis (Szabd et al,
2002)

Himn eggs are slightly different m size and weight whach could be
mnterspectfic differences observable between individuals according to therwr
age and weight. Differences i egg size n many fishes have been related to
spawning scason (Bagenal, 1971; Papala e of, 1998}, fish individual swze
(Bartelw v, 1999, Bomslawska ez @/, 2000, Marteinsdottit and Steinarsson,
1998), or brood protection {Lilney and Flecht, 1993).

Sperm production mn males was not effected by CPI njection.
FHowever, males have produced m a single stnpping morce mule than Horvath
et al (1985) desenbed for the common carp.

Collection of additional milt quantitics and the high quantittes of
unspent ova indicates that application of CPE m himu propagation were not
highly satisfactory. Thus, all future attempts to propagate wild hims broods
should consider that 1t 15 a partral-spawning species hke the bunm barbel
Barbus shampeyi from the same habitat of himnt (Al-Daham and Jasim, 2000).
Balon (1995) described that the wild common carp was portional spawnet
Danube, Volga and Amur Rivers. Adoption of hunti with ecology of fish-
culture’s ponds could modify 1ts sexual bchavior as modified 1n
domesticated common carp.

Embryonic development outlines in himr look identical to other
cypunds reported by Penaz (2001) from first cleavage to gastrula and
organs formation, but appearance of optical vesicle without pigmentation till
several days after hatching seems to be specttic. Embryonic development
calendar of hinti was almost same as bunnit barbel descrtbed by Pyka et al
(20010 at the same temperature but absence of pigmentations i optical
vesicle were specific for hunri.

Fertilized cggs of lumn hatched after about 64 degree-days (dd) m
well oxygenated water (7-9 mgl"). This ts close to mcubation period of
bunni: 60 dd (Al-Nasth, 1992) to 70 dd (Pyka ¢t al,, 2001), common carp:
60-70 dd (Coch ct al., 1998); and tench 60-70 (von Lukwicz ¢ af, 1986).

l.ow hatching rate of himo’s eggs couldn’t be explamced, but the
similar problem noticed in bunnt and gattan Basbos xantgpterns (Pyka ct al,
2001) from same genus and habitat. Using other incubation techniques with
investigating  mucrobial loadmg of eggs and other ambient incubating
condittons could ratse hatching rates. Vamations m egg dimensions could
affect developmental strategy and hatching percentage i himo

Himir's spermatogencsts s gencrallhy simiar to other telcost specaies
(Bharti and Al-Daham, 1978}, Spermatozoa of many fish species includimg
humrs are mmmotile m the testes and the genutal tracts. They are activared
only after release mto external medmm and have a shott penod of motiits
(Scott and Bavnes, 19805 1t was shown that a sumple hyvporonie shock of G-
1oy m()‘;m‘lig] amplitude could activate common carp’s spom (Billard of
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al., 1995). But dissimilanties of osmotic pressures in aqueous media
according to variant concentrations of dissolved particles onginate different
responses of motility and wviability of fish sperms. Bidlard (1978) also
ascribed these variants to the original structure of the spermatozoon.
Intermix of teleost spermatozoa with ionic factors in aqueous media could
depolarize sperm membrane which tmtiatc motility, but it appears that
freshwater 1s not the best media for the survival of the spermatozoa of
freshwater fish (Bdlard, 1978). So, there 1s no use of this practice in artificial
msemination. Osmotic pressure seems to be the major controlling factor 1n
cyprinids sperms motility (Lnhart et al, 1991; Morsawa et al. 1983).
Osmotic pressure of seminal plasma of many cyprmds is about 300
mOsm.kg' in pH values of 7.6-8.6 as measured by Zhukinsky and Bilko
(1984). So, when himri’s sperm activated by hypotonic Na™ solution (150
mOsm.kg"); we accomplished longer viability comparing with freshwater,
which can raise fertilizing rates.

\!
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Figure 1.

r
A

Figure (2): Newly hatched Barbus lutens larva, total length 5 mm. No pigmented optical
vesicle could be noticed.
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Table 2. Embryonic development of himtt Barbus lufews at 20-22°C of water.

*: approximately

Time Descriptian
1te25h Segmentation, first cleavage followed within 30 min by second
cleavage up tc 8-celi stage
35h 16-cell Morula, cells are medium in dimensions
6h Morula, small and many cells
10 h Blastula
13 h Gastrula, epiboly increased. Cells ring closing yolk sac.
26 h Completion of yolk invasion, blastopore, and embryenic mchments
29h 3, 6 then 12 myctomes. Yolk suac elonganon. Formanon of
intestine, notochord, and caudal bud.
31h Head and tail elongated, tail separating from yolk sac. Head s

cleatly developed and bent toward yolk. Colorless, slowly-circulating
blood 1n rudiments. Sudden movements turning embryo around.

63 h Development of Myotomes. Well developed eye lens present but
unpigmented.
64 h Final outward, tail moving freely. Continuous movement. 32
myotomes. Regular heart contractions and red blood circulation in
vessels.
74 h Hatching continued 6 h in cur expenment. Final formation of

harching larva is straight, head is slightly bent towards yolk. Single
chamber swim bladder. Total length 5 mm (Fig. 1)

Table 3. Motility of himri’s spermatozoa in different solutions (sec). I'F: fast forward,
RW: rotational waves, VI vamushed till death.

Treatment FF RI” D | Gabelity (min.)
atcher waree | M 22 27 70 1.983
CHEnD Max. 225 30 75 2.125
. Min. 28 47 98 2 883
3 NaCl ! L)
gNaCL water o0 5 54 100 3.1
Total increment * 4 127-142 174-180 133 140 145
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Production and Consumption of Fishes in :slamic Countries
and Fishery Foreign Trade

Dr. A.F. El-Karachily Dr. N.E. Hassan Dr. Z.M. Abd El-Khalek
National Institute of Oceanography & Fisheries {NIOF), Alex., Egypt

Abstract

Fishery economy in Islamic countries is characterized by substantial natural,

human and capital resources, which might be of great value in raising per-capita
income and food security. Particularly 36 out of 58 Islamic countries are ranked as low
Income and food deficit (LIFD.S) countries.

The main objectives of the study are:

- To investigate fish production capacity of Islamic countries from capture
Fisheries (Inland and marine waters) and from aquacuiture and means for
development.

- Import and export of Fishery trade in Islamic countries in quantity, value and
relative importance.

- Percapita Fish consumption in Islamic countries with respect to world levels.

- Direction of fishery foreign trade in Istamic countries and means of economic
integration among their economies.

Descriptive economic analysis has been used to achieve study objectives.
Istamic countries have been geographically and politically categorized into six leveis:
ten African Arabian countries, 12 Asian Arabian countries, 17 African non-Arab
countries, 16 Asian non-Arab countries, one European country and two South
American countries.

Main results of the study are:

- Total fish catch of Islamic countries in the year 2000 from capture Fisheries was
about 12.6 million tons, which is about 13.3% of world catch. Twelve countries
out of 58 Islamic countries were listed as principal world countries in fish
production. Indonesia, Malaysia and Morocco are among these countries.

)

Islamic countries as one group is found to be net exporter in value of balance of
payment which has been raised from about 2.9 billion U.S.$ in 1997 to 3.2 billion
U.S.$ in 2000. In country fevel 30 out of 58 islamic countries are found to be net
importer,

- Indonesia, Morocco and Bangladesh are ranked in world level among maor fish
exporting countries. Malaysia, Niger, Egypt and Saudi Arabia are on the other
hand major Fish importing countries.

- Per-capita apparent fish consumption average in 1997-99 in Islamic countries
has been ranged from low level of about 0 1 kg annually in each of Tajikistan
and Afghanistan to high level of about 48 kg annually in Gabon (with the
exception of Maldives 203 kg annually).

- A group of recommendations has been reached in the study.
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Economic Analysis on the Current Situation of Fish Wealth
In Arab Republic of Egypt

Summary

Fish wealth sector is considered one of the umportant economic
sectors 1n the national economy as it contributes about 7.38% to the total
value mn the agricultural production, 23.8% to the total value in the anunal
production, with net income about 9.39% of the agricultural income and
52.6% to net animal income m the period average (1999 -- 2001).
addition to is great contribution to providing job opportunities in
production, marketing and processing. Although Egypt has long coasts
estimated about 13.2 million feddans, beside wide lakes, River Niles and
branches and rice fields which reach more than t.5 million feddans, the
self sufficiency ratio about 79% in the period average (1999 — 2001} and
that require spot light on the current situation of the fish wealth m Egypt
and this is the aim of the research.

The research dealt with the data on local production evolution from
fish and the available fish food gap for the period (1987 - 2001) and it is
clear that in spite of large production increase, the consumption rate per
capita is less than the international rates.

Quantity and value of fish exports and imports have been reviewed
during the same period (1987 — 2001) and it is clear that the species of
high prices are exported and low prices species are tmported to face
conswmption increase.

The rescarch reviewed fish production evolution fromn different
resources in the same period (1987 - 2001) and it 1s clear that aquaculture
1s one of the most unportant resources and next, Red and Mediterranean
seas, northemn lakes, River Nile and branches. inner lakes like Lake
Nasser where as petiod average (1999 - 2001) has been considered.

The research also dealt with the factors affect on fish consumption
it Egypt, such as fish prices. individual imcome, besides the prices of the
alternatives {from red meats and poultry :

Finally, the research dealt with the most of the problems and

constrains which impede development of fish wealth and the means of
developmg this significant and vital sector.
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ABSTRAC1

ECONOMIC STUDY ON FISHERING AND NUTRITION
GAP IN A.R.E IN THE PRESENT AND THE FUTURE

Dr. Asem Karim Abd El-Hmeed

While the fish production is increasing, the gap between production
and consumption is still increasing annually, so we have to search for
basic reasons of that gap, and trying to find the means to reduce it
specially through the recent development of aquaculture.

Moreover, the self-sufficiency is vibrating from year to year so it is
necessary to increase the percentage of self-sufficiency of the different
fish production sources and this can be performed through adopting the
best methods and means of fishing and fish production.

It is obviously that one’s rate is increasing due to the increase of
one’s mcome and consequently increase the share of fish’s protein and
calorie.

As for the international trade, the fish importing increased to cover
the national which leads to caused a shortage in the concerned budget and
considered as an obstacle in expanding of economic development plans.

As for the Egyptian fish exports is poor quantity ... but it is good
quality and high prices and universally requested.

In comparison between exports and imports, we find that in 1992,
the imports price was 1,89 thousand per ton while exports price was
33,34 thousand per ton depending on the quality of exporting fish.

Tlis advantage could be used to improve the production of high
quality kinds of fish and consequently increasing the rate of its exports
quality.

In conclusion we expect that the fish gap between fish production
and 1ts consumption will be existed up to 2010,

As for the affected factors on fish demand, it is clear that the most
important aspect is the number of population, average of one’s share of
fish and the real prices of fish and the real prices of red meat.
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ABSTRACT

In the present study, Nile tilapia, silver carp and mullet were
cultured in ponds (1000m’ each) in densities of 1500,150 and 500
fislvpond, respectively. Each ponds was fertlized biweekly 7.5 kg Triple
superphosphate and 2.5 kg ammonium sulphate plus 7.5 kg chicken
manure.Ponds were treated with 4 different treatments (T1-T4), treatment
(T1), three months feeding, (T2) two months feeding, (T3) one month
feeding and the controled treatment of (T4) that was without commercial
pelleted feed.

The average final body weight of tilapia was 129, 123, 116 and 88 g/fish
respectively. The silver carp was 91, 94, 79 and 68 g/fish respectively.
However mullet was 176, 183, 163 and 141 fish respectively. The total
average fish production per pond was 256, 252, 227 and 178 kg/pond for
each treatment T1, T2 , T3 and T4 respectively.

The total average production for Treatment (T2) that received pelleted
fish feed for 2 months was near much wn fish production to treatment (T1)
that had feeding for 3 months, thus (T2) is the best in economicaly wise.
However our recommendation is the system of (T2) that most suitable for
our local fish farming.



INTRODUCTION

Traditional Egyptian aquaculture involves a polyculture of mixed
sexed tilapia, common carp, silver carp, and mullet. Ponds are fertilized
with organic and chemical fertilizers, and artificial feed is added at a rate
of 3% of body weight. (Green et al. 1995).

The use of artificial feed in traditional aquaculture the potential for
return, 1ts efficiency , and the access of farms to operating capital are all
economic consideration for the use of artificial feed in traditional
aquaculture. An economic evaluation of the aquaculture production
system in Egypt is reported by Soliman and Gaber (1988) who compared
production level, production variability and economic efficiency for two
different fish culture systems .

Supplementary feed for fish culture represent 60% or more of the
total production costs (Collis and Smitherman, 1978; Nerrie, 1979,
Stone, 1980, Peralta and teichert-Coddington, 1989). Nile tilapia
(Oreochromis nilotcus) feeds on a wide variety of natural food organisms
found in organic fertilized ponds (Browen, 1982) as well as (Green et ai,
1995) mentioned that the application of feed only treatment which was
carried out at CLAR appeared poor performance of fish and not sufficient
economically viable.

So the role of organic and inorganic fertilizers should be

maximized to reduce the total production costs.
Green et af, (1995). Reported that fertilization for the first 60 days
followed by artificial feeding of a rate of 3% of body weight appeared
more economically viable and produced the greatest gross fish vields and
net returns among five treatments for tilapia monoculture. They found
that application of fertilizes after 60 days did not affect tilapia yield
significantly. However Nile tilapia are recently reared in polyculture
systems in Egyptian aquaculture. They have been cultured with a number
of freshwater species including carps, grey mullets and catfish (Pillay,
1990). In Israel, all male tilapia (T .nilotica and T.aurea) or hybrid tilapia
are commonly cultured with common carp, mullet and silver. carp
(Hepher and Praginin, 1981). ‘ .

This result may be changed when where a combination of t;lapla
mullet and silver carp. Such a combination is believed to contribute to the
maximum utilization of feed and improvement in the cheinical regime -
(dissolved oxygen, aminonia and nitrite levels in ponds, due to a proper
balance of phytoplankton communities and detritus (Hepher and Praginin,
1982). The application of chemical fertilization treatiment at which
monosex Ulapia was cultured as monoculture showed the lest
economically viable and produced the lowest gross fish yields n
comparison with other treatments as previously explained by (Greea...
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1995) Experience so far seems to indicaic o at . fficiency of organic
manuring in comparison with organic fertilizers.

Ammal manure have been widely used as a nutrient source for
tilapta production ponds (Hopking and Gruz, 1982: Green, et a/. 1990).
And tilapia  yield was increased significantly by increasing manure
application {Green ¢f al, 1990).

As it known, organic manures mcrease detritus in ponds which
stimulates growth of bacteria and zooplankton (Pillay, 1990}, In manured
ponds, high yields of tilapia have been obtained with Ingh densities and
without supplementary feeding (Lovshin, 1980).

Objectives

The aim of this study 1s to ecvaluate the effect of partial
supplementary food on fish production using the traditional Egyptian
polyculture system and to determine economic potential and profitabihity
of an enterprise budget analysis.

Material and Methods

Eight carthren ponds, 1000 m* each with one meter depth are
located at the central laboratory for aquaculture research (CLAR). They
were used in our study and were supplied by fresh water. The period of
experiment was 4 months (from August to December). Each pond was
fertihzed biweekly with 7.5 kg Triple superphosphate and 2.5 kg
ammonium sulphate plus 7.5 kg chicken manure. Nile tilapia
Oreochromis ntloticus, silver carp, Hypophthalmichihys molitrix and
mullet, Mugil cephalus were stocked m densities of 1500, 150 and 500
fish/pond respectively.

Four treatments were applied in our study, each was carried out
two ponds replicates.

The first treatment (T1) received cominercial pelleted fish feed
(17% protem)for 3 month, starting from the second month to the end of
experiment. The second treatment (T2) received commercial pelleted fish
teed for two months, starting from the thired month to expernment (T2).
The thired treatment (T3) received commercial pelleted fish feed for one
month only. In the final month of the experiment (T2). The third
treatment (control) did not receive any commeicial feed (T+4).

Pellteted feed was submitted six days a weck and readjusted biweekly
according to the fish biomass as estimated by sampling the fish ponds fish

-
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(20 fish from each species) to keep the feed sup ~ly rate at 3% of fish
body weight.

The physical properties (temperature , electrical conductivity , Ph and
Seccki disk) of pond water were determined biweekly after 7 days
following application of the fertilizer at 5 cm. Depth from pond surface
water.

Chemical properties (Oxygen, Salinity, total hardness, total alkalimty and
orthophosphate) of ponds water were determined biweekly after 7 days
following application of the fertilizer. Samples were collected (one
liter/pond) from four constant sites at two depth in water (at surface and
at 25 cm depth). The chemical properties were calculated according Boyd
(1992).

Number of phytoplankton/ml = ¢ x 100 mm/LDWS.

The number of zooplankton per litre of the pond water was determined
biweekly using the following equation according to Boyd (1992).
Number of zooplankton/L. = SN/D.

Fish were sampled biweekly from each pond to estimate fish growth and
calculate the fish biomass in the pond and at the harvesting, fish yield was
weighed and total production of each fish species was determined.

Body gain was calculated as:

Body gain = final mean weight -- initial mean weight

Relative Growth Rate (RGR%) was calculated as: Wt -Wo/Wo x100
Statistical analysis of the data collected through the experimental period
was carried out according to SAS (1985).

Results and Discussion

Effect of artificial feeding on phytoplankton is shown by (Table, 1)
we find that the average number and the total average of phytoplankton
organisms per litre of ponds water is the lowest in the control ponds (T4)
that its total average of phytoplankton density is (765 x 10" cell/litre).
That with non artificial feeding. This supposed to be due to grazing of
phytoplankton by zooplankton and fish as suggested by Fogg (1965).

The highest total average of phytoplankton organisms (3248 x 10"
celi/itre) was found in ponds of treatment of (T2) which reccived
conunercial pelleted feed for two months. The number of organisms were
gradually increased up to the 9" interval therefore it decreased gradually
up to the end of experiment, most probably, due to the decrease in water
temperature than 20 “C. Tilman et al. (1986) found that phytoplankton
was dominant at temperature higher than 20 "C.

Table (2) shows the average number and the total average of
zooplankion organisms per litre of ponds water, since the lowest average

c



of total density (151 unit/litre) was found in th. ¢ 1trol ponds (T4) that
with non artificial feeding, because of enhanced g azing zooplankton by
fish.

The highest total average (222 umt/litre) was determined in ponds
of treatment (T2) that received commercial feed for two months Th
numbers of organisms were gradually increased up to the end of
experiment because of the decrease in temperature than 20 "C. Munaware
(1970) found that zooplankton was dominant at temperature ranging from
21029 "C.

The effect of different management regimes on result of counting
nuinber of fish recovered at the end of expenment and livability % of
whole fish, is presented in table (3). The highest number of fish and
livability % 1n all species was obtained in the treatment receiving feed for
two months (T2), while the lowest number was found in (T4) that with no
commercial feeding.

Effect of different feeding regimes on growth performance is
presented in table (4). Final weights and SGR of fish species through the
experimental period are presented also in table (4).

The highest body weight of tilapia was obtained in the treatment
receiving comunercial feed for three months (T1), while the highest body
weight of silver carp and mullet was obtained in the treatment receiving
commercial feed for two months (T2). Statistical analysis showed that the
treatments exerted significantly (p<0.05) different responses in each fish
species. These results indicated that tilapia growth increased with
increasing feeding supply (T1), while silver carp and mullet grow and
gain more weight in ponds with higher plankton concentration (T2),
indicating that daily feeding may not necessarily promote best growth in
silver carp and mullet.

The present results are 1n agreement with those of Green ef al.
(1989) who found that Oreochromus niloticus growth increased with
increasing feeding supply Winfield and Nelson (1991) found that carp
feed predominantly on phytoplankton and zooplankton. Hussein (1995)
found that the feeding habits of mullet, Augi/ cephalus 1s omnivorous.
The main food items in the gut of Mugil cephalus were diatoins, plant
detritus, filamentous algae and small invertebrates. Body weight of the
three cultured fish species in the experimental ponds was the lowest in
ponds with no commercial feeding (T4) (p0.05).

Flactuation in fish weight gam were observed through out rearmg
period of the three cultured fish species n the experimental ponds (Table
4). The greatest total weight gamn was obtamed with mullet followed by
tilapia and silver carp, respectively Aqeveral trend of greater decrease n
welght gamn of tlapia and silver carp started when temperature started to
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decrease down 20°C. Thes indicating that low temperature affected
metabolic rate. The se results are in agreement with those of Hepher
(1988) and jeremy et al. (1996) who found that body gain weigh of Nile
tilapia Oreochromis niloticus decreases with decrease in temperature .

Specific Growthe Rates (SGR) :as shown in Table (4), the highest
spectic growth rate was obtained with Silver carp, Mullet and Tilapia,
respectively. SGR for tilapia (1.78%) was obtained in treatment receiving
commercial feed for three months (T1), wile the highest (SGR) of Silver
carp and Mullet (3.77 and 2.21%, respectively)} was obtained in treatiment
receiving commercial feed for two months (T2) (P<0.05). The lowest rate
was that of the control, with no commercial feeding (T4).

Total Fish production of three cultured species in the experimental pond
(Table 5) was great in ponds receiving pelleted feed for three months (T1)
and lower in ponds with no commercial feeding (T4). Total fish
production at harvest from the different treatments ponds averaged
226,252,227 and 178 kg/pond (1000 m?) for treatment T1, T2, T3 and T4,
respectively. Data presented in table (5) shows the effect of the treatment
on the growth of Tilapia, Silver carp and Mullet respectively. The total
production of silver carp and Mullet was higher in pond receiving
pelleted feed for two months (T2). Total production of tilapia was higher
in ponds receiving “Pelleted Feed” for three months (T1). This result
indicates that tilapia production responded positively to application of
“Pelleted Feed™, with Silver carp and Mullet grows and gains more
production showed accending order of response to; non feeding feed for
one month, feed for two months and feed for three months. The hoghest
pond production (226 kg/pond ) was obtained by pelleted feed for three
months (T1) whereas the least production (178 kg/pond) was obtained in
ponds with no feeding (T4). These results are shown in figures 1 &2.

These findings are in agreement with Parther and Lovell (1973)
who found that maximum production of catfish is about 312.5 kg/1000m*
may be achieved in ponds by feeding. Zonneveled and Fadholi (1991)
found that the relation between production and feed intake is linear.

Conclusion

The economic evaluation of the treatment systems revealed that the
most economic system is the applying pelleted feed for two months (T2)
before harvesting. The highest production (256 kg/pond) obtained by
pelleted fish feed for three months {T1) had no considerable excess than
feeding for two months (252 kg/pond) (table, 5). This minute excess of
production can not compensate for the cost of feed in the third month.
Hepher and Pruginin (1981) stated that cost of feed m intensive culture
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systems may comprise 50% or more of the tc 2l | ~duction cost In the
present study, feed cost represented 33 14 5%, ot . total running costs
for TI (3 months feeding), while that of the T2 (2 months feeding) was
26.1% consequently the net economic return was less mn case of extending
feeding for three months.

The net return (total retwrn - total cost) was 95278,
1009.59.931.54 and 73833 L E./pond for TI.T2,T3 and T4 treatment
respectively (table, 6). The best net retumn (1009.59 L.E./pond) was
obtained with T2 receiving pelleted feed for two months. In conclusion, a
system based on receiving pelleted feed for two months, before
harvesting in four months rearing period, s recommended for local fish
farming. Further studies are needed for polyculture of relative and
propotionaly species number. The integral effect of feeding conditions
(quality, quantity and frequency) with season of the year and length of
rearing time has to be given comprehensive consideration.
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Table (2): Average number of zooplankton organisms per liter of ponds® water during the experimental period.
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Table (1: Number of fish recovered at the end of experiment (4 month) from polycultured species under different feeding

treatments, and livability (liv.)percentage.

| " Number of Fish/pond and Livability % IR
,_ !
‘, Tl Tilapia Silver carp Mautlet total
Treatment
m L.
" T TNo* T Liv. % No * Liv. % No * Liv. % No * M T |
; ! f !
| | |
Ti 1368 913 : 23 82.0 387 R * 1878 A
T2 R T T 9le j Q_q Tosse 1T 387 _ 774 w 1895 T g&1
_ s # s i
—— - ||.‘( ——— W —— ,_ - —_—f e ———— ———— - ; —— - — ,
T3 “ 1333 , 90.3 T 121 80 6 v 374 748 q 1950 _ 860 |
! ! w
- s - - o
T4 | 1330 90.0 118 786 365 730 . 1833 852

1 .
*Number of fish recovered from the pond (pond size = 1000m?).
The itial No of fish in each treatinent pond was 1500 Tilapia+150 Silver carp+500 Mullet, total=2150
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Fig.1: Total producuion of tifapia, carp and mullet reared under different feeding treatments
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Table (4) : calculated specific growth rate (SGR%)and totat weight gain of tilapia, silver carp and multet reared (4 months)

under different feeding treatments

T

mvooam i Treatment _ Average Fish Weight (g ) \_l.l\l -
_ m - SGR (%) Total weight
I B Tzam_ (g /fish) mF_ (g ffish) Gain (g /fish) |
. |
| T! _ 1412 a 129 a 178 a 114.88
Tilapia _ T2 15292 122.78 ba 167 b 107.49
! T3 . 1662 a 116.42 b 156 ¢ 99 80
T4 _ 1625a . 88 c 136 d 71.75
. TI H 109a ! 90.77 ba 456 b 89 68
Silver carp | T2 _ 087a b, 9440 a 477 a 93 53
* T3 _ 1.07a | L 7889  bc 346 ¢ 77.77
_ | T4 | 102 a |67 86 c 338 66 84
S “ i |
| T1 16.05 a 17585  ba 193 b 159 80
Mullet m T2 1515 a 18298 a 212 a 167 83
T3 15.60 a 16346 ba 189 ¢ 147 .86
w ! T4 1526a 141 25 b 1.79 d 12599
R Y (R S L 1

| I

Means within each column with no common subscript differ significantly (P<0.05
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Role of Fisheny Co-operatives of £gy .t in Financing
Fish production activities, Problems and Solutions
Samy Mohamed Abu El- Enein

National Institute of Oceanography and Fisheries Alexandria

Summary

Individuals and small firms are generally lacking enough savings to
fund their new projects or expand scope of their economic activities
particularly in developing countries. They seek financial sources for
loans.

Fishing sector in Egypt is lacking financial support to develop and
expand scope of fishing operations.

It was found that available funds in cooperative societies of
fishermen are far beyond required funds for boats modermization.

Skilled board of staff in fishing cooperatives in Behera, Alexandria
and Mattrouh govemorates has succeeded in dealing with Social Fund of
Development ( SFD) to finance several fileds of fishing operation. Such
financial support has resulted in tangible success in fulfilling functions of
these societies.

The study investigated and discussed means such success in fishing
cooperatives in these three governorates and how to generalize it in the
reming fishing cooperatives in the country. The study also investigated
existing constraints of borrowing in the fishing sector and how to
determine secured limits of borrowing for fishermen and boats owners
and how to promote credit facilities in the fishing sector of Egypt.

Several recommendations has been reached in the study as
reducing rate of interest of borrowed money. flexibility of guarantee
required for redeemable lons encourtaging banks and money institutions
to lend fishermen n special terms and to raise skills of cooperatives board
of staff’
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EGYPTIAN LEGISLATI@NS GOVERNINC THE FISHERIES
IN EGYPT FROM A VIEW POINT OF ENVIRONMENT,
ADMINISTRATION AND PRODUCTION

A.M. Abdelhamid
Prof. of Animal Nutrition
Head of Animal Production Department, Faculty of Agriculture,
Al-Mansourah University, Al-Mansourah - Egypt.

This is an review article concerned with the criticism of the local
legislations in fields of fishing, fish culture and drainage waters and its
violations, inconsistencies and its consequences on fish production and
retardation of pisciculture development. The author suggested also

some means to overcome these damages.
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(1) JMC Loughlin. The law and practice relating to polluation control in the
member states of the european communities., comporative survey, 1976,
p.17.
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ECOTOXICITY OF SOME PO LUTANTS
ON AQUATIC ANIMALS

Dr. Abdalla M. Ibrahim
Professor of Aquatic Zoology, Faculty of Science, Ain-Shams University

Abstract

Hazards of certain aquatic pollutants are not only due to their high toxicity
but also to their longevity and persistence in the environment. Bioaccumulation
of pollutants can occur from solution or through food chains. Greater toxicity
of some pollutants than others can be attributed to their faster penetration rather
than to their tissue affection. They may cause severe biochemical and
physiological changes to sehsitive organisms particularly their young stages.
However, some species acquire gradual tolerance by frequent exposure to
sublethal levels of these pollutants. On the other hand, parasitic infections can
be enhanced due to immunity suppression of host species by the toxicity of
some pollutants.

Moreover, exposure to aquatic pollutants cause irreversible damage to
many integrated functions such as growth, reproduction and behavior of target
animals that might eventually lead to detrimental loss of populations and
species. Meanwhile, they can destroy trophic relations involving predator-prey
interactions and thereby reduce top predators and impair the ecological
balance. They eventually accelerate the extinction of vulnerable species with a

negative impact on the biodiversity of the aquatic fauna.



Introduction

The dynamic interactions between aquatic orgez.iisms and their physico-
chemical environment are crucial m maintaining the stability of their
ecosystem. However, considerable variations occur usually in the aquatic fauna
(density and composition) due to introduction of some pollutants that lead to
devastating impacts. Once we observed an effect and related it to a particular
pollutant, it is reasonable to assess its level of concentration. The hazards of
certain aquatic poliutants are not only due to their high toxicity but also due to
their longevity and persistence in the environment. They might cause several
pathological and biochemical alterations in the aquatic organisms that can be
structural and functional at the cellular and subcellular levels. However, some
species can acquire gradual tolerance to the toxic effects of some potlutants by
previous exposure to sublethal concentrations. Metal resistant strains of aquatic
organisms have been collected from contaminated areas. Moreover, the usual
exposure pattern of aquatic organisms to pollutants in the field is to oscillating
rather than constant concentrations, thus allowing a chance for recovery,
adaptation or avoidance of the stress, provided that the exposure concentration
1s not acute. Therefore, laboratory studies of continuous exposure to constant
level of pollutants are seldom presented in the real life. Moreover, at subacute
exposure, assessinent of toxicity should be applied over the life- span to
simulate variable responses of the target organisms under most environmental
conditions. Furthermore, toxicants act in nature m combination with one
another so that the dose response can be synergistic or antagonistic.
Consequently, we should be cautious of drawing conclusions about the rmpact
of a specific pollutarni regardless of other components and ambient conditions

of the environment,



Patterns of Response to Pollutants
According to Sheehan ¢r a/ (1984), there are five patterns of organismal
response to toxic pollutants:
. Acute toxicity causing death,

Chronic accumulating damage ultimately causing death,

Wk

Sublethal impairment of various aspects of physiology and
morphology,

4. Sublethal behavioral effects,

5. Measurable biochemical changes.

As the concentration of the toxic pollutant increases, the response rises as
shown in general concentration response model (Fig. 1), where the effect
represents a curve crossing 3 zones of response: non-measurable, measurable
sublethal and lethal levels.

Assessing the impact of a specific toxicant on the ecosystem requires
knowledge of the threshold for acute-lethal and critical chronic effects and their
interactions determining the survival and propagation of organisms in that
ecosystem.

Behavior of animals exposed to toxicants also plays a critical role in
determining sublethal effects. Some animals such as fish can readily avoid
toxicants by escaping from contaminated areas, others such as bivalves can
close their shells for days. On the contrary, sedentary annmals such as catfish,
clams and some gastropods as well as other less motile aniinals have the ability
to accumulate heavy metals to levels much higher than that m their
environment (Ibrahim ef af, 1997).

Bio-accumulation of pollutants can occur from solution or through food
chains. The rate at which accumulation occurs depends on the concentration of
the pollutant, environmental conditions and the ability of organisms to

assimilate 1t

'



Lafha; e wr e e et e + i " - s
for most , - /
R i
mdmduuiﬁm ) ;
S
o &
e @/
R &
4 i
% i‘:: saf
S
H . &
é E.:"'f'i:'(
t.ethal G ﬁ/
& ' &
@ for some Si/
o individuals Z
Q. - ;r
& ; /i
A ; ;’lz’
. i .
H
# + : eyt e
)) }
Subiethal /f ;
for most ;
individuols |/
s

SR Srimuiug {dosa) s

‘Ng Effget’
leval o
Threshoid

Figure 1. A generalized model of response to dose or concentration
(After Sheehan ¢f al, 1984)

Root of Uptake:
A. From Solution

Movement of certain pollutants which are attributable to active transport
systems have becn largely observed in some protozoans. worms and
echinoderms.  In higher animals, movement of heavy metals can be

mediated by carrier systemns used primarily for Ca or Mg.



Absorption from solution by most animals  -ems to involve passive
diffusion of the pollutant as a soluble complex cown gradients created by
adsorption at the surface (cuticle, tegument, epithelial covering etc..) and
binding by constituents of the surface cells, body fluids and mternal organs.
This pattern holds for Zn, Mn, Cd, Cr in fish eggs, fish, many crustaceans,
bivalves and polychaetes. The rate of metal absorption is directly
proportional to the outer concentration, provided that permeability could not
be controlled.

The greater toxicity of some pollutants than others can be attributed to
their faster rate of penetration rather than their higher toxicity to tissues such
as the more lipid soluble alkyl-mercury compounds that readily penetrate the
epidermal cell membranes. Other factors such as levels of water salinity,
hardness, pH, temperature, presence of complexing agents, status of target
organisms (stage, vitality, starvation, etc..} play crucial role in the severity of

toxicity of pollutants.

B. From Food

Most of the toxic pollutants are taken from food sources and become
transported through trophic levels to be accumulated at the highest
consumers. Variation among various aquatic animals in metal concentration
could be attributed to their difference in feeding habits, where higher levels
occur in detritus feeders and benthic inhabrtants.

Uptake of some metals in the gut of some annelids, crustaceans, and fish
was carried out readily without change. However, the ultimate level of
accumulation depends on the internal processes of detoxification, excretion
and storage. Some fish can regulate Zn and Cu levels in muscle and can
metabolize aromatic hydrocarbons. while bivalve molluses can not

metabolize them and so their lipid contents are enormous.  However. there



seems to be an upper limit to the amount of e 'reted pollutants so thetr

concentration increases with animal’s size and age. How regulation is

achieved is not clear, though there is enough evidence that the gills and
kidneys partake in it. In contaminated lakes, the concentration grows
lIinearly with size, suggesting an upper limit for excretion. The ability of
many marine fish to excrete Hg is limited and its levels in tissues rise with
age and size. This is the reason for highest levels of Hg in large specimens

of tuna, sword fish and some sharks.

Detoxification And Storage

Temporary protection can be achieved by the binding capacity of
compounds such as amino acids and polysaccharides. In some annelids and
crustaceans, Zn, Cu, Fe granules were bound by amino acids and stored in
the digestive giand or in the epidermal cells. In molluscs, wandering
leukocytes play an important role in translocation and detoxification of
metals. In oysters, accumulation of Cu by leucocytes gives the animal a
greenish color.

On the other hand, Hg in sediment can be transformed into methyl
mercury (by some bacteria) which is much more toxic than the metal to
many freshwater organisms. However, demethylation was reported in some
fish predators to an inorganic form. When the gut is the main route of
excretion as in soime crustaceans, metal contamination was largely removed
when the animal was fed.

Increased metal concentration in liver of many fish may represent a
storage site, where detoxification occurs mainty due to metallothionin

formation. (Hamza c¢f «f, 1996).
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Development Of Tolerance

In some aquatic animals, increased tolerance t the toxic effects of some
pollutants can be acquired by previous exposure to sublethal concentrations.
Moreover, metal resistant strains of aquatic species have been collected from
contaminated areas. Tolerance of some forms have been observed to many
pollutants though development for each element may arise separately or in
coexistance. Organismal tolerance and adaptability to pollutants was found
to be genetically determined. However, many tolerant organisms contain
manifold the normal concentrations of various pollutants and these may be
transmitted to non-adapted predators including man causing serious

disorders.

Biological Impacts

Most pollutants exert toxic effects at a functional level by reacting with
enzymes or metabolites or by binding and interacting with membrane
structures or subcellular components. Such interactions may induce a series
of alterations that can eventually impair vital functions such as nerve and
muscle interaction, circulation, respiration, immune defense or gamete
formation. Such changes can extend to many integrated functions such as
behavior, growth and survival of target organisms which eventually can lead
to detrimental loss of populations and the community.

Young developmental stages of organisms are regarded as being too
sensitive to toxic effects and so can aftfect the reproductive capacity of the
species. The use of eggs or larval forms for evaluating the toxtcity of
chemicals and effluents is therefore considered ecologically sound. The
impact of an oil spill on some soft bottom crustaceans led to abnormal eggs

and deformed embryos.



Pathological Changes

Water pollutants can cause or enhance several pathological changes in
the aquatic fauna other than skin erosion such as ulceration, atrophy,
hyperplasia as well as cellular and tissue aberrations commonly reported
contaminated fish. Tissue analysis of fish with fin erosion indicated an
association between DDT and PCB levels and the disease. Moreover,
benthic fish recovered from lakes contaminated with coal combustion wastes
showed severe skin erosion (Hopkins ¢f af, 2003). Crustaceans grown in
polluted habitats, exhibit a syndrome known as “shell disease” and can serve
as bio-indicator of a degrading environinent. Affected animals suffer from a
dark erosion on the exoskeleton that can cover most of the body.

Acute sensitivity to épeciﬁc toxicants differs more among different
species than among individuals of the same species, but it varies greatly
among different life stages. Chronic lesions may be either progressive or

regressive, depending on toxicant level and exposure. Even when an

appropriate species is chosen for any bioassay study, it’s acute or chronic

responses to pollutants vary according to several factors tncluding salinity,
temperature, pH, oxygen content, genetic status, resistance and synergism

among toxicants.

Pollutants And Parasitism

Pollutants may have an indirect effect on the prevalence and intensity of
parasttic infections without directly affecting the host. Some helminth
infections become greatly reduced in polluted water, while others increase as
the susceptibility of the host becomes affected. Therefore, pollutants can act
as an irritant to the host fish, reducing their resistance to infestations. Such

process occurs commonly in the local aquatic fauna, that are suffering tfrom



suppression of immunological competence and ho - resistance to most of the

infective organisms (Overstreet,|988)

Population impact

Indices which best reflect individual performance and are most related to
population fitness are growth and reproductive success. Recent studies have
reported reduced growth rates in macro-invertebrates at sublethal levels
(Ibrahim er a/,1998). On the other hand, the long-term 1impact of pollutants
on any exposed population can be revealed on a series of embryonic and
growth processes. The failure or inability of an organism to pass
successfully over the above processes would lead to its population decline.

Populations exposed to grossly polluted discharges became sexually
sterile the next reproductive season. Oil industry wastes can suppress sperm
motility and interfere with fertilization in some animals. Sublethal levels of
some heavy nietals are toxic to gemetes and fertilization of fish eggs.
Moreover, toxic pollutants can impair the normal function of a species, alter
its trophic relations regarding the predator-prey interactions and thereby
affect the organization of the ecosystem. They can lead to drastic reduction
of predator populations resulting in much prey abundance. The reduction of
zooplankton grazing pressure caused by toxic pollutants is usually followed

by phytoplankton blooms.

Community Dypamics

The dynamics of community structure into a larger framework of
integrated eco-toxicological assessment is shown in figure 2. Reduction in
biomass, abundance, taxonomic and trophic diversity indices indicates a
disruption 1 the community structure due to toxic pollutants A time series
of changes in these structural indices after mtroduction of a pollutant reflect

trends in reorganization (Sheehan of ol 1984)



In lakes, the great influx of organic pcilutant 1nitially produces prolific
growth of algae leading to artificial eutrophication of ecosystem. This
creates a decaying habitat with greater number of bacteria that help deplete
water oxygen, causing massive death of fish and other biota, where the
ecosystem becomes lifeless. A nearly similar situation was reached in Lake
Manzala in the 1980's, where some sensitive fish disappeared while other
tolerant species took over.

The continuous reduction of stressed populations can accelerate species
extinction and decline the biodiversity. The loss of fish populations has
profound impacts on the lake ecosystem, since top consumers contribute to
the regulation of energy and nutrient turn over, as well as to the
maintenance of the community composition of zooplankton and benthic

Invertebrates.

1
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Biodiversity Response

The idea of the adverse impact of pollution on biodiversity is receiving a
wider support (Howell, 1990:Khalil, 1995;Nilsson and Grelsson, 1995and
Tilman, 1996)

The indices of pollutant effects on biodiversity include species richness
(number of species) and evenness (distribution of all individuals among
species. However, the former index is a more reliable measure to pollutant
concentration and has a significant relation with the structural integrity of
the ecosystem, while the latter (species richness) has a limited value in
defining the severity of pollutant stress.

Many reports have documented considerable reduction in species
richness in response to long and short-term exposure to toxic pollutants.
Such reduction may involve key species, which support other related species
and so combined extinction can eventually occur.

In conclusion, most of the local aquatic ecosystems are suffering at
present from the growing concentration of toxic pollutants that arise from
various sources. This involves an ever-increasing stress over the entire living
organisms especially in lakes. It can lead to a continuous reduction of
biodiversity, where the lake species are particularly vulnerable to extinction,
because of their imited populations and restricted habitats, where migration,
replacement and recovery are almost impossible. [n order to help minimize
the overwhelming pollution impact in our inland and coastal waters and to
save their invaluable fauna, proper drainage water management should be

established. (Ibrahim ef o/, 1999).
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Abstract

Marine resources in Jordan are extremely scares with the Gulf of Aqaba
bemng the only sea outlet and the Jordanian coast not exceeding 27 Km.
Typical of the general features of the Gulf of Aqgaba, the Jordanian coast 1s
strongly oligotrophic and hosts mainly coral reef habitats. This in terms of
living resources has two main consequences, low biological productivity
interpreted by low catch and considerable sensitivity towards establishing
aquaculture. Therefore and under the pressure of the need for fish resources
Jordan has to consider efficient and imnovative techniques to mtroduce
aquaculture in the coral reef environment m such a way that secures
sustainability for both the ecosystem and the introduced investment and
proves viability from the economic perspective. This automatically leads to
the concentration on high value low environmental burden aquaculture,
producing coral reef species. Table fish on the other hand cannot be ignored,
but 1t can be considered only in systerns efficient enough to survive the
environmental and economic challenge. Inland polyculture is suggested
herein as a mamn alternative. Aquaculture production of coral reef species in
the Red sea area still needs significant rescarch before 1t will become a
routine profession, but early results of the experiments with the giant clam in
Jordan show that such type of aquaculture can be cconomically rewarding
and harmlessly introduced 1 the coral reef ecosystem

[ntroduction

In a rapidly changing and continuously growing world, characterized by
hmuted marine resources, the gab between the capacity of marine resources
and thetr capability to fulfill the human needs increasingly widens. Jordan,
in particular, being a maritime geographically disadvantaged state, faces
more critical conditions as compared to a global average. Apart from thirty
kilometers on the northeastern most sector of the Guif of Aqaba, Jordan is

v



totally land locked. Fresh water resources in Jordan are also scarce. The
current national fish production from fresh and marine water resources is

about 300 tons year-l. This comprises only about Y% of the national fish

consumption. The remaimng 9Y% are imported, costing the country
p g p g Iy

considcrable amounts of foreign exchange and contributing to a significant
fraction of the deficit in the trade balance. To this end, developments in
mariculture will serve Jordan in two strategic ways; decrease the trade
balance deficit and increase the national food security.

Marine fisheries in Jordan are extremely limited. The number of regular
fishermen is about one hundred. They practice artisanal fishery methods and
none of them can depend entirely on fishing to make living for his family.
These can be a major target group for mariculture development. They have a
good chance to receive training and once trained get encouraged to
undertake small mariculture investments, possibly through cooperative
groups.

A major disadvantage of developing mariculture in Jordan is the possible
adverse environmental impact. Nutrient enrichment in a restricted space,
where coral reef is a dominant habitat 1s a serious concern. Therefore the
strategic planning of mariculture m Jordan is based on three main
components (i) culture of economically valuable environmentally non
demanding species, such as coral reef ornamentals and aquarium species (ii)
avoid as much as possible floating cage culture (ii1) ensure optimal feed
conversion-minimal waste production and (iv) continuous monitoring and
assessment of the environmental conditions to determine the system capacity
and apply strict management controls.

Population and economic growth in Jordan

Jordan's population, expected to reach six mullion in the next six years, is
straining the country's ability to provide basic services and leading to
disequilibrium in the national economy. Jordan's continuous population
growth has increased poverty and unemployment in the country. There has
also been an increased demand on basic services leading to disequilibrium i
the general structure of the national economy. Jordan's annual population
growth of 3.4 per cent exceeds the country's present and f{uture socio-
economic resources; an obstacle to sustainable development. Population
1ssues are core to sustainable development, and the intcgration of population
objectives in development planning and regarming economic  stability.
lordan's four-year-old National Population Strategy is responsible for public
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awareness campaigns on the impact of family planning on sustainable
development in the country. Approximately 55 per cent of the Kingdom's
own 4.8 million population 1s below 20 years old. Jordanians are Arabs,
except for a few small communities of Circassians, Armenians, and Kurds,
which have adapted to Arab culture. The official language is Arabic, but
English is used widely in commerce and government. About 70% of Jordan's
population is urban; less than 6% of the rural population is nomadic or
seminomadic. Most people live where the rainfall supports agriculture.
About 1.5 million Palestinian Arabs registered as refugees and displaced
persons reside in Jordan, most as citizens. Jordan is a small Arab country
with limited natural resources in addition to poverty and unemployment are
fundamental problems. As only 4% of the land is arable, agricultural
production is subject to the vagaries of a limited water supply, currently
compounded by a 3-year drought. A water protocol with Israel has eased the
situation to a certain extent, and the country is currently exploring other
ways to expand its supply. Jordan depends on [raq for most of its energy
needs, although a mpeline that will bring natural gas from Egypt is
completed. While Jordan's economy has traditionally been centered on
phosphates, potash, fertilizer derivatives, overseas remittances, tourism, and
foreign aid, the government hopes to reinvigorate economic growth by
focusing on information technology, tariff-free export areas such as the
Qualified Industrial Zones (QIZ) and the Aqaba Special Economic Zone
(ASEZ), as well as expanding tourism. Real GDP, which grew 3.2% in
2000, is expected to increase by 4.1% in 2001. Jordan's high population
growth rate has fallen to 2.8%. The official unemployment is at 16% but
mnay well increase as the impact of the tourist slump ripples through the
economy. Inflation continues to be low, and monetary stability remains a
priority of the Central Bank of Jordan. While pursuing econoinic reform and
increased trade, Jordan's economy will continue to be vulnerable to external
shocks and regional unrest. Without calin in the region, economic growth
seems destined to stay below its potential. Other ongoing challenges include
fiscal adjustment to reduce the budget deficit and broader investment
incentives to promote job-crealing ventures. But, there have been some
broad economic reforms that were undertaken in a long-term effort to
~improve hving standards. '

Social and employment structure of fishermen of Jordan

Aqaba fishermen literacy levels are either non-educated or elementary
school. Very few were of high school level. Neither Fishermen Society nor
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the govermnment provides health and life insurances for fishermen. The
fishery sector employs very small number of people. There is a noticeable
trend of fishermen leaving the fishing to work in other disciplines (Fig. 1)
such as the Port, Tourist activities and Industries Reasons cited for leaving
fishing include limited fishery resource and ground, in addition to
inadequate fishing related facilities. Fishermen are having an average of
living standard below the normal average standard of the local inhabitant of
the city. It 1s understood from interviews that most of the boats are operated
by thewr owners. However, in some cases ownership is shared between two
or more fishermen and in others boat owners who do not take part in fishing
and appointl others against small salaries. For artisinal fishermen, 1/3 of the
catch earning goes to the boat owner, the 2/3 is distributed equally to the
crew and workers and some part of ainount goes to operational cost. There
are no studies available m Aqaba on the living standard of fishermen, but the
outcome of the present study in addition to the visual observation with their
entire shortcoming would significantly help understanding this 1ssue. Very
few of the better-off fishing families own cars and have good houses. At the
end of the scale there are many poor fishing families with very low mcomes,
thus live at subsistence level.

Scarcity of fish resources

The fishery in the Jordanian Gulf of Agaba is quite small and artisanal
nature Products are utilized in the local market and types of processing
could not be seen. The fishery is small due to the hmited size of the
available fishing grounds (27Kin of coastline). Nevertheless, the results of
the present study showed that the fishery resources m this considerably
narrow area support a diverse fish group to include several fish families that
have commercial value. The availability of such wealth of resources 1s
related to a number of reasons to include biotic and abiotic factors and the
geographical setting in the subtropical region of the Red Sea. Such regions
are located in warmer climatic zones and have lughly productive and species
rich habitats and marine communities.

The Jordan's Gull of Aqgaba fisheries exploitation 1s lumted to fish only and
other groups of orgamisms such as shellfish, crustaceans, echunoderms and
molluscs are not considered. This is related to the fact that the quantity
products are hmited. Fish 1s the main marne product. which is included m the
Jordanian diet. and this is even hmited to those who have access to markets of
fresh fish such as Agqaba town and adjacent areas. Fishery yield 1s heavily



dependent on the case with which resources can be exploited. Censequently
fisheries within this area 1s mostly dependent on artisanal fishing methods

Fig.1. No. of practicing fishermen in Aqaba-Jordan for the period 19970-2000
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which operate on a small scale with small boats and inexpensive fishing
gear. The catch of fish stocks using artisanal methods appears to be largely
rehant on the difference in catchability of the fish rather than abundance.
The current results indicated that local fish production did not meet the
market demand for fish in Jordan especially in recent years. This is reflected
by the fact that fish imports have substantially increased. (Fig. 2)

shows the annual fish imports from 1966 to 1996. The figure clearly
indicates that fish imports have increased continuously in Jordan. The
percentage of fish per head (capita) of imported and fresh fish in Jordan
during the period from 1970 to 1996 is given in (Fig.3). The figure mdicates
that the highest fish consumption per head in Jordan was 3.4 kg i 1993,
while the lowest was 0.6 kg in 1981. The last decade recorded maximum
fish imports into the country and thus it may be concluded that local
production has not been able to meet the market demands. This is probably
because the catch has been unstable both in its landing and also probably in
its catch composition. In order to supply the market demand a stable supply
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muet - goaranteed and it seer~ that this has been supplied mamly from
mmports as indicated by th~t gradual and steady increase (Fig.2). Prior to
1980 impoits were guee low and this may be attributable to limited foreign
trade, as the loeal fresh fish production was more or less sufficient between
1970 and 1982. However, after then lmportation of fish become necessary in
order to meet market demand. The catch per import rano, however is lower
now than between 1992 and 1994 and this could be observed from the
average fish consumption (Kg head™ year'') in Jordan. This is lower than the
world average (13 Kg head’ vyear') and even lower than the average
reported for many Arab countries (Juma er «al., 1981) such as in south
Yemen (51.6 Kg head’ year'), Oman (22 Kg head’ year') and Saudi
Arabia (4.2 Kg head”' year™),

Fig.2. Fish consumption both locally caught and imported for the period
1960-2000
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Fig. 3. Average per capita consumption in Jordan for the period 1970-2000
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Characteristics of the Jordanian coast

The Jordanian cost i1s short not exceeding 27 Kin, yet it is quite diverse and
hosts several habitats. Sea grass beds inhabit the northernmost part and
flourish on the sandy bottoms in this area. The Northernmost section of the
Gulf of Aqaba is a mouth of a major valley Wadi Araba. This has
historically supported the development of extended sand beaches. In fact this
part 1s the only part of the Gulf of Agaba that has a continental shelf and a
gentle slope.

About 8 Km south of the northernmost tip of the Gulf of Aqaba starts the
existence of corals. These appear as sporadically distributed heads at the

northemn edge then develop in fringing reefs further south. Corals on the

Jordanian coast are mainly of the Scalractenian type. Coral reefs of Jordan
are disturbed by inlets of small valleys that result in some kind of
discontinuity. The number of coral species exceeds 170 soft and hard coral
reef building species. These harbor with them another big number of
associated fauna. Fish distribution on the Jordanian coast follows that of the
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coral reef. The well developed reefs host higher numbers of fish species than
elsewhere. These are mainly coral reef fish of high beauty and better scenic
and ecological value than table value. The sea grass beds have some
characteristic species and serve as nursery grounds for a good number of
scdentary and pelagic fish. The good table value fish are mainly pelagic, yet
due to the sharp slope of the Gulf of Aqaba they exist in a very close vicinity
of the coral reef. However it is to be emnphasized that the biological
productivity in the Gulf of Agaba is low due to its oligotrophic nature.

The Gulf of Aqaba is the eastern northernmost extension of the Red Sea. It is
semi enclosed and connected to the Red Sea by the narrow Strait of Tiran. It
hes i the arid Syrian African rift and receives no major river inlets. Rainfall
1s also limited and the winds are gentle. As a result the Gulf experiences two
main seasons a well water mixed winter and a water stratified summer. This
in turn results in variable biological productivity, where winter witnesses
high primary production resulting from availability of putrients and summer
witnesses low primary production limited by scarcity of nutrients.

Human activities on the Jordanian coast

Up to mid 1950s Aqaba was a small fishing village providing sufficient fish
catch for its small community, Development of the Ports was the first major
mdustry to establish on the Jordanian coast. Ports spread rapidly and covered
about 30% of the Jordaman coast. Other coastal mvestments that followed
were mainly tourist oriented and industry based on the Jordanian phosphate
rock. However early in the planning strategy the ccological aspects were
considered. The Marine Science Station was established in mid 1970s to
study, monitor and report on the environmental conditions along the
Jordaman coast, in order to help decision makers adopt appropriate
management tools based on scientific judgment. One of the most significant
management tools adopted in Jordan is the declaration of 7 Km ., 25% of the
Jordanian coast as a marine reserve. This has pronounced benefits for the
marine environment, but creates tremendous pressire on the fisbermen
community because it limits their already extremely limnited fishing grounds.

Rarly mariculture experimernss in Jordan

It is becoming increasingly commonly practiced recently to subsidize for
lack of natural fish landings by aquaculture. Some fresh water culture
ventures are coming up successfully m the Jordan valley and in Azraq
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Mariculture in Jordan on the other hand has not well yet developed. Egrly
experiments in mariculture have started in Jordan (Marine Science Stat10¥1,
Agaba) in mid 1980s. A major pilot experiment was 0011ducFed _in
collaboration with a French team (Jaubert. 1990). The purpose of this p.ﬂOt
experiment consisted in providing with data required to explore the ‘techmcal
and economical feasibility of industnial scale farming activities. The
Mediterranean species sea bass Dicentrarcus labrax was introduped into the
Jordanian Gulf of Aqaba. The experiment was heavily based on unports. T.'he
expertise, fry, raw material and feed were all imported frpm France, which
resulted in high costs. We aimed in particular at comparing the advantages
and inconveniences of the farming condition respectively provided by cages
and raceways. The experiment, proved that the environmen_tal condition at
Aqaba were suitable for the development of mariculture. This however‘ took
place before the strategic plan mentioned above. Therefore the experzment
was not repeated both for the high coast and euvironmental concerns.

Limitation< «f mariculture in coral reef environments

Aquaculture has been advocated as a way to enhance the supply of fish and
shellfish and, hence, to release the fishing pressure off the wild stocks.
However, production practices and their impacts on marine ecosystems vary
widely. Some deleterious practices have been shown to diminish, rather than
enhance, the revenues from the marine system (Naylor et al. 2000). Finfish
production started in Elat, in 1988 and is now operating at a commercial
scale. Mostly non-indigenous species high in the food web are targeted.
These are stocked at high densities in cages and are supplied with all
nutritional and medical requirements. Lucrative profits are possible with
such intense farming practices, but there is growing concern that profits are
generated by externalising potentially much higher environmental costs to
society due to the generation and spread of waste products and pathogens,
alteration of food-web interactions, introductios of exotic species, habitat

deterioration, etc. (Naylor e/ «/. 2000 Such fears are underpinned by the
alarming degradation of Israeli voral reefs in recent years (Fishelson 1973,

Loya 1975, Loya 1986 While cause and effects are still under debate, it has
Ueen sbuwu ear pollutants from local farms may potentially affect the entire
region (Abelson ef al. 1999). It could be generally said that mariculture
results in enriching the seawater with nutrients, whose elevated levels may
be intolerable by corals. This has alarmed also the neighboring countries
which depend heavily on healthy coral reefs for the development of their
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growing tounst mdustry. In Jordan, attempts to explore the potential of
aquaculture have therefore gained Dittle support by the Authorities. and
aquaculture proposals by marine scientists and industry have been shelved.

Development of environmentally friendly mariculture

Environmentally friendly aquaculture practices that allow for the generation
of high-value commodities without harming the environment do exist. One
such approach is the polyculture of species belonging to different trophic
levels. In this ecosystem approach, the 'wastes’ generated by onc trophic
level are used as resource for the other Semi-intensive polycultures have a
long tradition 1n freshwater carp farmimg {(Tacon & De Silva 1997) and are
becoming implemented also in mariculture (Naylor ef a/. 2000). A second
approach is the culture of species at the base of the food web, such as algae,
macrophyte- and plankton fceders. Such extensive systems rely on ambient
supplics of matenals and energy and thus produce no excess nuirients.

(i) culture of ornamentals and coral reef species A combination of
the two is the marnculture of giant clams (Tridacnidae) which
exploits (1) the effecuve recycling of inaterial between two troplic
levels embodied within one organism -the animal host with its
algal symbionts (zooxanthellae)- and (1) the natural supply of
energy and matertal to the clam-symbiont association. The
mixotrophic life-style enables giant clams to tap different nutrient
sources and aclueve ligh growth rates in spite of low ambient
concentrations.  This  makes them particularly  amenable,
conceptually. for integrated farming with other marine ornamentals
in closed systems - but to the best of our knowledge this has not
yet been attempted. Marketability studies show that clam farming
is generally profitable. particularly if a suite of clam products. e.g.
shell, mantle and adductor muscle, are sold (Leung e¢f o/ 1994).
The costs of providing giant clam seed. both w relation to labor
and capital costs are non-linear and highly scale-dependent (Tisdell
et af. 1993). Onc centralized hatchery can therefore provide the
basis for commumity-based grow-ouwt of spat. sustaming and
expanding existing stores of natural capital in the region. To the
best of our knowledge, giant clam farming has not been attempted
in the Red Sea area. in spite of the occurrence of indigenous brood
stocks of 7. maxima and [T squamosa, which are suitable for
aquaculture (Kilada. 1994) Non-polluting integrated systems are
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(i)

still in their infancy and use mostly non-indigenous species instead
of local ones (Shpigel et al. 1996). Giant clams could play an
umportant role in the design of polycultures for indigenous Red Sea
species on ecological models that result in zero waste. Through
effective recychng of both, nutrients and suspended organic matter,
they could be used as boilers in such integrated systems, with
positive feedbacks on both water quality and clam growth. The
pilot plant shall thus form the building block for a regional center
for the integrated culture of Red Sea coral reef animals. It should
adapt established culture methods for giant clams and other
popular molluscs of marine "reef" displays to the conditions
prevailing in the Red Sea. 1t will further provide the seed for
additional grant money for basic and applied research in this novel
scientific field. Profitability, acceptance and environmental impact
of clam farming shall be monitored. Positive evaluation of the
socio-economic and environmental rmpact assessments shall
provide the basis for an industry-based scaling-up to a commercial
farm. Research and application within this project shall
complement display and public education by the Red Sea Museum,
planned to be built on the MSS campus during the coming year.

polyculture Mariculture is a growing industry that carries with it a
growing problem of environmental pollution due to nutrient waste.
Deterioration of the water quality especially in land based
mariculture certainly limits the intensification as well as the
environmental sustamability which all are  directly Iked to
economical viability. One approach of minimizing environmental
problems would be to predict the impact prior to development and
relate the prediction to predetermined standards. Models have been
developed for predicting major processes such as nutrient {(Shpigel,
1996) and eutrophication (Gowen, 1994), which in turn helped in
estimating the carrying capacity of the site and area. Lfforts
undertaken recently for proper site selection as well as carrying
capacity prediction in relation to environmental needs to avoid any
impacts has been considered. If we know that more than 70% of
protein nitrogen that usually ingested by the products of fish farn
are released to the environment This mean that under the
oligotrophic nature of the Gulf of Aqaba development of sea cages
is of sertous concemn due to the nutrient load. especially with the
presence of zero discharge policy that has been enforced strictly



within the Jordanmian sector. Therefore, 1t 1s becoming increasingly
obvious that any advancement in efficient manculture production
generated by the feed’s proten should be a long-term major
research and development objective. Jordan has started when
considering the co-management of resources m coastal and inland
waters to build 1its capacity in the development of mtegrated
systems. Such systems contribute greatly to the finfish production
i several parts of the world. Polyculture could be part of these
systems. It partly mumics the natural state of an ecosystem.
Different species are incorporated though, each of them contribute
relatively small numbers to yicld. Such system are replicating bio-
habitat m terms of diversity, achieve high level of recycling of
nutrients and at the same time minimizing losses of the resource. A
trial of pilot experiment of this system is under estimation at MSS.
Fish, bivalves and seaweeds are imncorporated together and the
different relevant parameters to the systeru are bemg measured
(Fig.4).

Fig.4. Schematic diagram of in land integrated poly culture system
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COMPARING ARTESIAN, MIXED AND DRAINAGE WATERS IN
A PRIVATE NILE TILAPIA HATCHERY FOR MONO-SEX
PRODUCTION UNDER TWO AERATION PERIODS
IN KAFR EL-SHEIKH GOVERNORATE, EGYPT.

Abdelhamid, A.M. and Ibrahim, S.M.M.

Department of Animal Production, Faculty of Agriculture,
Al-Mansourah University, Al-Mansourah, Egypt.

SUMMARY

A field experiment was carried out in season 2002 in a private fish
hatchery at Kafr EI-Sheikh Governorate (Tolombat No. 7} with the cooperation
of Animal Production Department, Faculty of Agriculture, Al-Mansourah
University.

Two aeration periods (8 and 16 hours daily) for different water sources
(artesian — mixture — drainage) were evaiuated concerning water quality
criterta and growth of Nile tilapia fry in concret ponds (8 x 3 x 0.9 m)
throughout eight sbawnings (from May, 8 till August, 18). Forty females and
twenty males of Nile tilapia brooders were stocked in each spawning pond.
Sixty thousands of their fry were stocked in each nursery pond of the three

replicates (ponds)/ftreatment for 21 days on harmonized feed treatment.

The obtained results could be summarized as follows:

1- The drainage water used in the hatchery contained high levels of iron
and zinc; whereas the artesian water contained high levels of iron, zinc,
calcium and magnesium than the optimum concentrations for the
aquaculture. Hence, mixing both sources together may reduce their

harms.

2- Water quality parameters were within the suitable ranges for Nile tilapia
spawning and hatching. Yet, the artesian water had significantly elevated
dissolved oxygen concentration with significant increases in salinity and

acidity, although all parameters still within the suitable ranges.

3- Increasing time of water aeratior significantly improved dissolved

oxygen level and water temperature in spawning ponds.

8%



4- Maternal effect was found on the initial body weight of fry. Since
increasing time of water aeration for the brooders significantly increased
the initial weight and reduced the initial length of the fry. Also, the mixed
water and artesian water led to significantly the best initial body weight and

the shortest initial length.

5- The mixed water used in the fry nursery led to significantly the best

increases in weight and length at the end of the 21-day nursery period.

6- The artesian and mixed waters significantly increased fry contents of
dry matter than the drainage water. The opposite was happened (but not

significantly} concerning fat and ash percentages of the fry.

From this study it could be concluded that artesian water and its mixture
with drainage water can be used successfully in spawning and nursery of Nile

tilapia fish.

Key words: Nile tilapia — Mono sex — Artesian water — Hatching — Nursery.
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(BETAFIN) SUPPLEMENTATION ON MONC-SEX NILE TILAPIA

EFFECT OF DIETARY PROTEIN LEVEL .: AND BETAINE

FRY PERFORMANCE

Abdelhamid, A.M. and Ibrahim, S.M.M.

Department of Animal Production, Faculty of Agriculture,
Al-Mansourah University, Al-Mansaurah, Egypt.

SUMMARY

addition (0.3%) to the mono-sex fry of Nile tilapia diet containing low (20%)
protein comparing with other diets (20 and 25% protein) without betafin. Four
earthen ponds (3200 m® each) of one meter drainage water column were
used with water aeration via an electric floating paddlewheel (aerator)/pond

and feeding level of 5% daily for 100-102 days. The following results were

This experiment was designed to evaluate the benefit of betafin

obtained:

1-

A

The betafin containing diet significantly reduced pH-value of the pond's

water comparing with the other treatments.

Feeding tilapia fry for 102 days on 20% protein diet (‘ls—t pond)
reflected the best production (3.479 tons/feddan) followed by feeding
the half period on 25% protein diet and the rest period on 20% protein
diet, 4" pond (3.418 tons/feddan).

The first pond (20% protein diet during the entire period) offered the
lowest feed costs (3.47 LE) required for producing one kilogram growth
in fish, followed by the 4™ pond (3.94 LE) fed for the half period on 25%

protein diet and the rest period on 20% protein diet.

The same previous trend for the superiority of pond 1 followed by
pond 4 was confirmed too for feed efficiency, feed conversion and
protein efficiency ratio than the other two treatments (betafin and 25%

protein diets, ponds 2 and 3, respectively).

Pona No. 4 realized the highest daily body gain (1.1 gffish); total
feed costs and percentages of super and 1% grad fish although it

reflected the lowest survival rate (79.95%) among different ponds.




6- The second pond (20% protein diet plus 0.2%  atafin) produced the
lowest percentages of super and 1® grad fish cor:.paring with the other

ponds. It led to the worst feed conversion and lowest daily gain.

7- Fish of the 224 pond contained significantly the lowest protein and

the highest fat percentages comparing with the other ponds.

8- The 4% pond was the best economically, followed by pond No. 1,
whereas pond No. 2 followed by pond No. 3 were unprofitable.

It could be concluded that the use of betafin at a level of 3 kg/ton of feed
affected negatively to prevent its use. Feeding Nile tilapia mono-sex fry datly
on 5% at 2 meals of 25% crude protein diet for half the period and 20% crude
protein diet for the rest period is considered of a good benefit for the earthen

ponds’ owners using semi intensive production system in their fish culture.

Key words: Nile tilapia — Mono sex — Betaine — Betafin — Dietary protein.

Ty



_13-?:,‘4!--;-..“‘9%
| (:K M
.\“ . .\__.aJ;% . A
C'.l'LuU.ﬂ!l_}S_)A d.al.Sﬁl\J._\c-C_\hA_}S_}a

g s

ot Yoo 19 et ] JGud] (3 (il bl 0819 dniSutumid | 39 guialf
at et pgsl YE-YY ope Bl A

At 30le o cuialh a0 LY day ) 435 Ay )
A i O gal 8 e (AT (S cad AublE

| [ I—

Aol g | i e, & Sheid G vhuniied | sopnl g, el | el
_).La.a'—'é_)j.aaian 444\;—:15!_))113_}15" LJ"J";“ CLU'! r.uﬁ

— 50BN — sl Alida — o) Aeala — dei 0 S | - el Al — sl ALsa— %) LA[A_—JAUCJLAJSJAI
[ XRERLAN :wsl&t.‘rz\ﬁ.—t.'rzw'r H AARER AR :u..s&ﬁ\.r\\—n\.r.ma

E-mail:azwolla@yahoo com www SAKC gg nu
| E-mail salehkamel@yahoo.com |







i 30 Ao uinlh aag Al a5 A0 Ay
L 5 o sal B dlaw o A (LS Cad Audle
ad! ) daas deas Filag dmeall L deas Lwad) A
H—@,@A!h@—&bjl@s— LJU:-‘A'“CLM?““B

Ua';l.d\
Ly f ol gl A Al IS duals de 3e A AT 0 Y ale Alia 4 a5 oy ol
(L:):l.-'l.j_)-.l %*0) u.\jnl.ljh ‘_.,J’U:dl Caledl ‘;.L\_-..L.u‘ f'=‘-3 u._;; ;(L_us.n _).:..q Y'Y u.'aj;l‘ ‘L'l.a.n)
o (Uasnfoniad pay s Al dag ) il Yo oY) 0585 il Lagia JS caad
LA_H\ND A il @il g ~u":j_~./d'l.)._|a.hm'l_5.3(k_'n_)a.a) ;Ld\slmuab_-ﬂ&a__:j
—:A ) ) o Jgeanll o3 38+l sy %0 Jana Aaall
e Lgiea (Uasnfual Yo oY a) o 5anll ZEES Y (Auble/dadll) A3l 35 o)~
-u.'a'lj:;‘)f'l al:;.n'é.lj;:.ua'l}':
St Gle J8 (Y 4, pasa) phgall Ay, ol Yo GBS e ) Ciladt 388 Y
0J8 o0 Bl ol SUS Y Apden Gl B RS Ahat aliss B cpadiin
Ol A B g 58S Jamay 38 Jigaty AiAe 5ol Ll cladl
Agaboa 3 US el 8 g oo g pal dame ol (a5 iy
O el 5 gina ad ) ABESH Galaash ST o5 sl oS gl e dilall g3 Wb -
v ala il
St Gin iy o b %0 Jamay g %Yo o Lyl 03 e aliing
Voo il g WY (Lsed ¥ JalS puge) 050 Glo sa5d cdnbuatil 3.US 5 dala
cagia Gl VY e a (RSl CallSs — wladl en) Jas il Wiaa s/ o



” -

Aad 84

O %oYA T Jia Jhl dlland b YAYALT Nes aY e Gle jeas caadil

O g g1 BVt e SR e %00 Y (AS @Yl o s z G sl

sle e Ll juae cilladlan ) il IS Al ify s Agaghll joliadll

L 8l IS ) e %V Y el e S peae 2 e %Y - (oY 00

s ZUI 0 Y5 ol mE s dhaplall jaliadl e Al S g Sl
(oY Y — Al 5 g Al Lpani) Aalall Ligll) LLaldl (e oagidal)

s o e s padl L el OSey uindl day Gl Sl e
SO llyg v el aSaill S ebiglas) S Dyl s deval anll ey pat Aiea
Awsilaie lend (s o Jpnally S il b Bl 583 4 5 Sl e
HeY oY = LAl i) DS sai A sl

g g5l L) (RS M) e Ve = e Mga alall e JSy
Dbl JS 55 G 4ty S Sl g1, 5001 (85 (Pisterse, 1997) Al
s batall Coyjliadll JJlea) e %ot — Vo Mas g o 3UY an gl Jaf gl
%8 3% il (5 5 Jamay LA Aol £ 6 alayy +(Shiau, 2002) kiSill Ax
e alue orudld ol o gall 3 )35 Coua Cilal it cCalall e Qlhall e a3 bes
0553 (Agilell s Sl | s A2 V1) el 3 snana 5 5 sy Hile jolaa lay
«(Baker, 1998) 4ipll & ol all il paid o Ldxil CallSs adal dags )

((Aamls) DB e o (il aCa) A (il e f dila L) Sllany) Uil

V) bl Candl g sl e Calall 20 akieay cAdla i duhle Lo duaddl GV
B Sy el gikg g v llenY] ol A i Ledaad U e Led d8Ual culagall
AUBN Gy (New, 1987) el JS ablgind slgiil i 5 Lisii oL ALyl
A Jo Jde Slso bl abaie jlay Jaray 1 S saall  3500)
—hbl Sl 1 Y adadl dee D ASH 4 V) A B IS o) g celend) Al
Gl sl <l s gria die wle Wl Wl Aagltie i g bea AESs al ab A
(Jauncey and 4 _whiall ALl e 40l e 3 Lee dlped g daa yall 40lls (a8l yid
(Hle ha sl x ini 3 phas A3 POl Cilall dine 2do) 3l Laip «Ross. 1982)

Y



b 12T a5 T 3 ) pa g Ay pda y allils pd¥1 OSE el Adla ilusa iy
ciabuall € Gl ealYt Colaal dliais ccilall pags JIES ool 8 UL ASH 4K CalKa
Apnall o Al LUl (el Aatgl bl el gl aaf ctall L Calell cali
oviall aa g Ll Bl dag 5 830 250 g8 Al ) Giad) 138 aaea 131 +(NRC, 1993)
e llonYl fp AT e OGS Ciad i) 5 cdudalall salieadl A Jadl A5 lEe Atk ASde e
(Bmdal) g ) gaal)

e Ay G M 5 G Y il alhy A als Ao e b Al all o3y sl
bl dlladd Crentind & path By olegy Yee) a¥ v XNV /YL sy Y e Y/AR
Yo GBS Al a8 s b ey (Ao ) Jall g F el Gl U Ge) Ouiall sy Ll
L safiag 5 il Yo

— 2 oga A8,0) il gl (ki yall) pubile Wl la s s %Yo (ale aadiul
A padl dng )5 43 iy o () A Jan) (A s g LS el O jlae T el
Llima 3 Aol oy gl aiia cpTins o Gag asa JS dilend A8 (e %0 Jaze
IS lland 550 B sl s e s JS Cile @ilwS Jaand s el Y Aol

PPN I W N KPS RTL) B PR PI

Y vy A Y VY Y VY Siagially Ao Joh
Yo Yo Yo Y. Uua_ga./;ﬂ‘\x'hti.a_i_)_).” RRT

Y. -\’/!\/"\ Y -Y/z\/'k Yo -T//\/" Y. -T/f'\/'l 1::\_)_}“ t‘-"-.)t'
\RRR7ARVI R I SRR FIRTI I IR R FIRYL r..v/n/'v. el oy
Yo Yao "aj.l.“_!u_)-l-“b.).a
kle : = Sla (s n %Ye) el g 4

SA-L Shil Aeadiad Calel) LS




e 5 oSl sl ey il s Ledpdag Aag 0 )5 eld
Cin e obwall Baga el s 5 ((AOAC, 1990) A bl 5, LU b keI
oS i a il Slga it wl Asslall s gt e Jlase S ahadiuly Bl jalt ds o
O 38 54y ((Model: 470 Conductivity TDS meter, Jenway, England)
(Model: 370 pH &asasll o b5 Slen alasiuls (R geall 235 ) D sl
oS Y1 Gald Slea aladiiuly GO panl Y1 S 555 ameter, Jenway, England)
Shitiln Kaa (e 5 ¥l 028 JS5 (Model: 970 Oxygen meter, Jenway, England)
-(mﬂ_)é.:m&_)m‘l qy ;_}ALEM) M\jwisﬁm

gy eds—hally ()3 (b i 5 a8 Ay el dllawy LY ol 5 LS
Y Al o Al RIS Clun g A8 e LS 5 (LaliY] Gilua g < sl
< Bl il Qs 43 oy Wileaa (gle Juoaial) Al all ciluldll 2508 Jdat o
(SAS, alall hdll ~3 o aill Wilel yaf aladiul Snedecor and Cochran (1980)
(Duncan, s siae % Jil HLEA) (g nl 28 2y ginn 4y jundl) F o il Ledie 5 (1987)
Lo Al SlasYl Bt S, Sl il Gy AL G 1955)

LI 4 il

_J,J\__,A_Uuﬁ@L_Jaulcu_lpdmn yag Ll el Jm‘ym_\uﬁmfu
VA alsal b e (380 S pe udalall
tolgead) B2 g () gA —

A0S g Cilell £ g3 ) Al I ledl 55 a1 (Y) Al Jsandl e il e S
A gen) Aa 0 e S a CilS g B ol aliall B2 g alpd e sl e (land) o A3
— ¥V ,¥90) dsgldlg (Ta YT — YA ,V0) i, all A s as (Y oiVe = YV A00)
S 8 (Os—lefe 3 YOEAD — Ve f0) Al a1 GE 5 (ilfas ¥ Y00
deme aeall 1) Ll el Cedt o1 5 clial) saall G5 o)) e B
83 a0 ohaall Baga el s S ey lages oY 00 Y = 5 Al agd Snd ¥ e -
D I8 ele b e A po e JSYI e aiiad dllen¥Y i (Jauncey and Ross, 1982)
S O clondh I giat A2 1A cCalall avagd s Ll s GeauS T g a0 T



adlala ae il el 50385 Jare ol 13 ((oi2n o Jsanll) Uil oL
U LA P ]

bl e 4, el b dasdtiuall Apd i Gal in Y Tolu sasa pal i 1Y) Q85 Jot>
sl Tadlh + bl fialf) uialdl as Al

lJuﬂ\'i‘V)z‘\CD

'J'YquJAq'

. P ATHEY 390

P VYRV AV,

tJ‘lf\ .i\‘“\_}\‘q

AV EYYAY

VOVINAYT VA

v yvE -i\"tJVo

.J\.oir)rio

~)i-YiTJTo.

LN i\'&t\"_)"qc

¢ v AFY Yoo

.)T'T'a.-l—-\f’_).‘./\c -J!"Y';\iv_).io '_}‘“‘iv_)v'\' ,Ji"zi\‘.')i'l'x

A s Y
e

Lses @By ang ¥ ¥

tllasd) gad siai ¥
b (¥ o8 Jsin) pla s B0 s giay cile o g )0 5 dlledd) A3
O 3y A Ul 5 sina B Sl lel GaliSS A calSy uble Gale ol Jdlda cile (JSG
bl &g 8L L) Culal) ¢ 65 sa s Ay paall Ol el cal€d «AaUn/ oy jll A g
AYe b ol s/ e WY AN (YR Y0 gl aa/aall Yo oY) el [y ja0 ASES
(T afAS e ¥ A

Al Joae Cppaiiall e Y s gimall BAUN pae =l (2) o8 Jsam (e
s A adiial A A o il Calell T Y sdlendl cpaitedll Jshll 550 e
Agilnl g Y S YD o AoV AN ae ilall Calal) Ll leadl 535 i sal e
S ALY By & 08 (% ,Ve) Y Ay ks e (BAV,0Y) £ oA, s 4
RS R G - I LRV PSS YPRG DU P PRI I (USSR (R A IR SRR
asis Gl VY eV Y) sl

LF



cadl S Ay SIS (V) Ay o pall JBYY clS AKH A0l CaliSS 8 Logec

hsatll (& JuadV1 g1 G sall S 28 ey sl Aol gbS sy da U1 el
Jana) Qidlall g 51 e BAUYY g o sl saill Jame 8 (Ad13RD) el SN 5) 3ad)
A0S U pasall & Ul Calall S adde 5 (Al 8 ) dad (05l SeliS
ddal Rl S e Bl A0 % Y @i ) bl LSH (gl Y e
s (Uas—afadl Yo) eV A Bl 53 (%)) S gmsall 4D s L A5l
AN pagall laiy v pagafuall Yo UK Gakalall Cilalt 53 (%) AY) Gl i gl
Al adlss ol 3 6 jlud i ol Gulalell Galadl e (i s/l Yo aslead 3iaall
o) Jp il 5 A iy jliaall WA 900 SV lala el gy e e leb s

(a5 ol gal DGl el peS Allae (gl el g

cAaLRN alall bl e o il G0 s staiSll Jalatll it (YY) a8y Jsaa

(%) Aisladi el
(%) Al

(%) o s—aall

(%) o—bsud

(%) L“—!‘J-l.w}.*ﬁt

(hox Vo + s M 5LE) AdS dal
SLE o5 ana) ABUa/ 0 5 bl Ao

(s Ak ) 508

da Wl Y4 38 A (V) ) pass o dlabes Juadl gl —ml G las
b Gile e Lasy %0 Janay dSland e g ((ofdagy 5 TV i phafeall Y4 ,Y0)
&l TOYVY Ao Bisgclag Vv o ujLﬂAuL‘)LTJ_)"\iY _'J\\J_‘.\ :_u:lﬂ S?L-l L’)ﬂjj_)go/ufc



sl 5oty cdlew D Y e agy e U By of A U sl V) JelS puge i

VL AR ) pead da dgin Y s

coind aag il Jabll e dey 5 ges olal 1(£) ) Jta

.Jici+AJﬁ1
.J\‘vl\i\’J\’V
4 rvanict e
-J\’.Ai\“\J.S

rya,
YEYAY ve
€A

SRR
Yvid

‘I ()
~JE°£:AJQ1
._)HA:VJ\’V

Ve TIYHYEY Y
-JﬁA\i\AJ£1

\YYJYE

Yo y14

AYJY\

Y144

YTJ\Q

E\JTA

YOJ\’

\\J\Y

Yeri A

AR
AN Y
YYe.

VYLLAYe
¢ vV

Youw
.JicE:AJﬂT
YYASY VY
AJATVi\i-JT
-_)T'AAt’h_)-\'

Yoy Y&

VY Yo

q\JAT

Yayy

Ve LY

Y1Jc\

YA VY

Yo Al

-t
-

d__JL__b
Yovan
-4£c£iAJﬁ\
-J‘\AfVJVV
ANYIHYIS A
AR AR A
Y. a8
AR A
ﬁiJTc
Yyye
\)\Jl‘
YY iy
Yo XY
VA Y
'lJ‘.‘\
Yede A

A e Y-
Tyee

‘Y.

VAVY &
\NSTRl

‘ SEYAV

Y rTY
VYA
Yy
A )V .

Veexasaldaall gl 03y Alle s e s alle s (Y)

NS U
e T
#J+ﬂ+¢9$ 23
Safiadl Aot Jsh
Ne‘ﬁd“-? Y
M peqidy gl Jsk
Aoall b gsal M
ity D5kl 4 52t
% dg sl
o s A8l Y
R % 4ie

VL %

Y thﬁﬁ

v kb %

£ ohl %
wlault 53g A LIS oy
e
%ﬁ?heéhuﬂltﬂ ol
A Aasaidl S
agiall aladl e
Agiall Lol el
(PR Py I PLEL N NI
NBTLNP
R PP

o 50y pail

G giae Gy an g Y (V)

Ve aashenal) g el et paa 3 Jadand! 05 5t (£) gl iy paltf 550 G Bab Y (V)

\/

LJ)_,-!“ uJ g-)\-l)h/?m, . n".'] *

Ve X oaatied il )*“J¢Lud‘¢ﬁ )gm(o)

A Y 21 ”/;)_}jﬂ d!a.'l\-l)-" -



G 38 5V aa el Gl aai (Khalil ef al, 2000) Zi ae milill o3a 4 jlia
5539) olidia Agmanal Gl VE 0 3AT die ladfola £ AN et V3 e sl 2 U
Ao e s Aal il puals 5507 Al il gal (3 G1ad ) sed Vsadl (a VY L
%t (i) Lo sy %0 Jomay Liitai s (o s€a — AL jially Sl penall) 41 jaal
Hlowll 112 Slayie o $ind 0y 5 %Y 0 e e (5l L) %Y (0l g e
Y AVY el B ageay i(daia AT L e S i) s Gl YV ARY
el 8 Laty (%Y 9 E Apalatl 30US) dria ll Yo 5010 Sl SE ¢ oladfaga
(Adliall g joa g yxally L YH 3 i 5ad) a0 0 Y ale dleudl jlead loa cuzidil A0
sl il e pa 62 Laa (W sl e g i)Y g dgle bl sadl) Caledl el s )
A lall Ay jatls ol a5 o) A e b Alelea duadl 3 %)V V) dgalaBy)
Ao ey baa Lo sy %00 Coli L300 Joae Lgd a2dul y (an A L37) real o1 5k 20l
sl ae (bY Y 0 e Ly y8 AN v it g4l 1 sl s 8 s
Ay ol an ol ey TafAag 5 %) eadialt (e JiT B 5y St el
L5 i el 3 gan Bac s olal) i Jaea 3345 o affimpal ¥ A sl
ety (o il L patll Alall £yl 8 e Jeantall e Juad
Ay ) ol YU A0 A, Biah (e 5 4558 ) i gall A sand Ao
Jiaey celell st 1S5 cVIN pladialy oLl D568 o caill (a3 ol 55)
Js—anal e & 38a3 a) eV A0 G 3 velend] el peill coa el ()3
S Al e %09,V (50 58 Jaay e IS uhladi Galall of LS s Jaah
Shll e el Galadl e G5l Called ol A8 ey e il e piikal
—S i gl e g a/aill Yo oY et G0 e %00 AR Sy
SELKH %Y E UMY U ser el e bl Calall Anidall pe SN Zaadast
Crme i of WS el e udalalt Caled) (5 shae g o il e el
SEPUESPRIVNI + A [IOF PUTICUEEE N PRL/ S SIS W S ORIt W
OV o aa AL S AU sl Al g (oW E 5T FY A e g all 3o
VY LV (Yo N Caeay AUl Calall &0 e Anlat®y) 50 S pasd 4ile ¢ %WV Y

voa il Yo X slay il



Voo dgsh) i sl (%o e Bl dysh) Gl S B ey b Gladl G Lases
5555 A sl @lland) Cidlel abama oF WY (dish, %o e lel) by o (%ie -
ity S dal 63 agiina JSG 3 sa g s lailly 2 Y1 aasl s JSAN o LY Al
b9 b Leadusall Aoyt Yl b el g 450 K e atDla (i gy colawdl aaa G A5
ilaSe 5 Bamwe ol bl 56K 85 cllall Gana dlals (S LS cdagins
Sink gl led a oSa (Ruablidl) 5, bl S dlkle o Ay dUa 4S5 885 A
ol Ly e 3e 4 (Y0 = ¥) a8 hgad Jaee Bl ale Jaslaall lali
oY Jmd¥ s i cile e Ll of LS o Sl Al s 8 88 Lo gae 3 diall
05538 @] 4dhT lee bikall aaf e Wl fias 8 dadi e 0555 28 32 yikal) il 5S4l
Jrxe G 35h 5 «(New, 1987) 4diiall colaloa¥l Jal&y &8 Y g5 bin g dpnbiasl e
ol anng A ol fiasy calall oS o Jaldl 8 dagraiaall Calall S3al g sal
Sl (il WAl seill Jama 6 Y sale v (et cilea gl sa o) Ldall ) i
ol (Furuya et al., 1998) aay o iy «(Jauncey and Ross, 1982) A& Jieas
OB 5l 8eli€ Jana g clendl (55 B 53l Cua e cualall o Jumdl (3 slaall ilall
v il bl alanllilad

Vo) —lafl bl el SaY1 488€Y i (Cruz and Ridha, 1995) aa s il
PEECPTEFRE FUrNY FSCTICE P L §X SR QU L EA WS g JUAT Y L4N: TN
¥l bl o (Hargreaves ef af, 1991) S5 LS o afASaum 1« + ) eyt Zatis)
L0 die ae ) gad Jumdl g Dailes 1550 JB1 a8 alisl 8 TofiSen £ AR
LS paliast o e gl eds ) (Omar et al., 1997) liag My ‘}/HS.M T
—an ¥ el S BaG 5 o Csicagly b gedll phal Sad Ll bl ela b oy A
ESve J8 N T8 e el Jgeasall sl o8 8l 8 TafdSen Yo Ve e
A S Bal 5y WYY n s Lagee oYl Eab ) el oy A0 A4S Baky ) bs siEe Tafalsa
*(Glasser and Oswald, 2001) LuSo i gl il o5 Aima 3 goal Slandl BB

G a8 Y1 aa el o aas (Khalil et al, 2000) w5l ae =il 030 45 ey
005 elidia dgmaal il VE 50387 Mie e £ FAY ok ) b e LSl 2
Aol de ) 50 A A1)l i a5 55 Al 5 aml gl B ged Vosaad an YV Y
i) %3 o Dae—dl) Lo gn %0 Janer Lebdats (e S = Al Saidl panall)

n\



VYOAQY clailh 1as lasse e (BEaT (plig p %Y0 e e (55N BL) %Y il
Cumidd) Al 4 el 8 Lain (%Y € Aplaail 3.S) 4ga il Yoyt il S
l—.ﬂli‘.u JLLulj l_..\ﬂ:_)"_j (MUA."'IJ Ua_;_):_nl‘j Cu_'!:}“ E_)!'_)x_l) ‘g* o “ ?LC- tﬂ.ﬁ.u-t]l Jiz_uxi 1.'.‘.3.
&5_3%\10_)\/) LJL&J&Y'IB;USM O u'a.é::\\.m:(_)‘}rsllli _):M&UJ_)‘}!}U& k._‘LLL.“E "')
f\J“l'\) __).-x_._ai J\j}i__} by dllal) ‘U_);:JU A3 af:_)_; c(\ ?3) JEP- N _5“ Alolaa J.u:&‘
Lﬁ’, 'a_)_':’.‘l.“ ‘-‘UL@.‘ L__’JL’U_J.HJG_!LG ‘)ﬁx_l‘.ma[:mﬁ%o C.u\:l'ﬂt_ldz_'. J_‘A.AL&_\ér—a.\:..:J.mij (?9.
1_._1_)3_).14‘1 L'_'_\\_u_n_g.a;l_nr-ﬂ__mc__ac%\d ‘;} o QA’L..!;::__).J.)‘M.Z\:J‘ J.luu.aﬁ.z_g,]‘k_ﬂ
V¥ A S aasial 4y e sl Wiy afier ) 1Y) deadiied) (e J3 A8l <
d...:;idl L:JA J.n.'aﬂ‘ E::l:u uﬂ:ul tcLA.H - gas 6&5_3 aL_.a.qJ! )_3_1“.1_"\ d..l.'l..o EJ“T‘-J‘_B ((rf\/:‘.'n__u.abl

ety o el &g ailf g Ldladl &y il 4 lgde

Plland) a5 — ¥

%X YY e il pdial L (0 A Jgan) el 5 slafll Jolatll el
Al Al A ala g e W0 500 8 BVY HEA by %Y ,EY (dita 2ol
paiadl Laiy (el s ale il 8 a5 e ddladl salall 830l ) s 43 gl ((Lags ¥+ 2)
e Gy Glaie 13 ay Al Ay vie ol Jalatlly 45l 5y 0 5 ginall
Alall salell e g3l sine adi 5 clawll jao 8l 3 3f ALl Zialall ad jall (2 5S3
d(pY e om dane maall ae) eaall g (ale)ll) Asaaall solell 8 jaiiaalt S0 B

s 3—ina o pasall 8 dSanll A&, gins 500 2 s (0) i Jsan e
o3 4 S bl 835l lendl 3 L giea abe 5l Ay gtall Aaall chal 3 Y cala )l e e
S A8 Cile dDleta) e dlandl (K8 AU aliASY Ly o i ga/ell Yo ) Gasall
Loy s of o] At S ASans 28BS Y1 al g1 ulS o g) o 35000 4450l 2
Al (el e s il Yo A3ES) G gadt el 30U aliady ol s
o ASle ol el Gl (8 A8 Jgan) Laliy) o5 Aeis e gl gaill Jaee 3

(0 Ay Jsan) kel sl gial JleVly gl o el sial BV



Tasdl + collass i€ 4 padl) @lany Jleilly nalh 55t 2 S gl 3(0) pd) Jgda
’ (4.51_\ sala 0/0) k_s_m't_xﬂ'l

K -_-!:'\“._)\’.‘.

.JT\°+1AJOA

IS UL-E AR VY !

o)~£-+‘AJ-Y

.J.soi\f)if

.)\\’ci\“)\'q

i)Y0-+T1)fq

CHEYOEYY Y

COTEVEIR

FTENHYY EY

SZIAR ST

tJ-Al+1AJo-

-Jrﬁoi1QJAA

.)\coi\\")".ﬂ

.J\f°+\VJlV

.)-VO+\5J-T

.J\.‘,oi\T’)-'\

o_)\ . Di".\)ol‘\

'J°°1+1A)q£

«YVAHYY jov

.JTA0+\VJO£

-JivoiYTJTT

UJ°I°+\AJAY

'J£0T+WQJYY

TRV e

v SYASHYY j00

CWVEENT VY

CNTTETYY HYY

CVETEYRYY

TV Y

.)\i.i\o)-

-J'Voi\\Jq

e YAVSHYY 5y

+ %0 Ay ginn (5 glue o b gins Liglile dilisa Gy ya Lgle Olaugie o = |
a5 o5 D83 Sl Op el Al Dl Cua e) el RSl @i
23 L aa S35 LS V) ((Abdelhamid et af, 1995 & 1998) sax Lo as (Lol
by Ly o andl 208l sl 28 O3l a0 ) o (Abdelhamid et al., 1995)
8l dua e (Abdelhamid et al., 1997 & 1998) as i) Laiy (Idliaall alif g 5
bl Caldl G585 an g 38y ¢ Slawdl ganll a3y gl (alisd g o eall s dlall ol
S YD ) (oaall patiaily of gl 5al3) el pua S iy Ll e
e B Jama g SRl b ganil] 5 Aol 2o USH el 8 dudalall e AUl S92kl
s LS oo sl el Jama Ay (alitY) 58yl Aaiy g ) 5eUS Jams) i 50l

() A8, Jsan e il

AR



il
A e dal e Y gl
oY+ 0 Y) LSl 5y N dgeml daall Al

-2.,!).;4&.” 3.:-5_)_}]‘ 5l ) g t?Y v oy LFSA“” C\.u‘}” Ql;haa.]

S(aY 0 ¥) A daxs Gl gy v
U PSRRI [REPRE A B BRI PR IER, (RN PN
V1) 5 peaiall daala ¢ Sandh bialss) 3 Jsalall ¢ 5oy 4885 citallaill
IV S VEY Clsdia (b

l-(‘;"t . l) Ji.a:x.n S .lA.‘.Ln;‘T_\AAM ..\..LC- l_:}li
VAN Aaall ~ 5 ) peatall — Letile )y ellan) pUY dpaladl undY)

aY oY) Sl areall die samard 3 cund deaar cafall de agh Juie o]
vaY Y /EVV e Iyl ab, Sl gl all dglall A

tAgdal aal g 1lgil

Abdelhamid, A.M.; HH. El-Sadaney, M M. El-Shinnawy and T.M. Dorra
(1995). Effect of dietary leve.s of crude protein, crude fat, and
ascorbic acid on Nile tilapia (Oreochromis niloficus) fingerlings
performance. J. Agric. Sci. Mansoura Univ., 20; 2743 —- 2766.

Abdelhamid, A.M.; F.F. Khalil and M.l. El-Barbary (1997). Effect of different
dietary crude protein levels supplemented with graded levels of
flavomycin on growth performance of Nile tilapia fry and their
utilization of different nutrients. Egypt. J. Aquat. Biol & Fish., 1(3)
93-108.

Abdelhamid, AM FF. Khall and M.I. El-Barbary (1998). Effect of using
graded levels of giberellic acid in diets differing in the crude protein
levels on performance and chemical composition of Nile tilapia
fingerlings. Egypt. J. Aquat Biol & Fish., 2{4) 221-233.

AQAC (1980). Official Methods of Analysis  Association Analytical Chemists.
Washington, USA

vy



Baker, R. (1898). Feed Tech, 2(4) 42.

Cruz, EM. and M. Ridha (1995). Survival rates of tilapia, Oreochromis
spilurus (Glnther), fingerlings reared at high densities during winter
using warm underground sea water. Aquacult. Res., 26(5) 307 -
309.

Duncan, D.B. (1955). Multiple Range and Multiple F-test. Biometrics, 11: 10.

Furuya, W.M.; S.R.de. Souza, V.R. Barriviera-Furuya, C. Hayashi and R.P.
Ribeiro (1998). Pelletized and extruded diets for reversed nine
tilapia (Oreochromis niloficus L.) males, in finishing phase.
Ciencia-Rural, 28(3) 483 — 487.

Glasser, F. and M. Oswaid (2001). High stocking densities reduce
Oreochromis niloticus yield: model building to aid the optimisation

of production. Aquatic Living Resources, 14(5) 319 — 328.

Hargreaves, J.A., Rakocy, J.E. and Bailey, D.S. (1991). Effects of diffused
aeration and stocking density on growth, feed conversion, and.
production of Florida red tilapia in cages. J. World Aquacult. Soc.,
22(1). 24 - 28.

Jauncey, K. and B. Ross (1982). A. Guide to Tilapia Feeds and Feeding.

Institute of Aquaculture, Univ. Stirling, Scotland.

Khalil, F.F., A.M. Abdelhamid; A.A. EI-Shebly and AA. El-Kerdawy (2000).
Effect of feeding regimes on water quality and fish production under
semi-intensive system. 5% Vet. Med. Zag. Conf., 12-14 Sept.,
Sharm EI-Sheikh, pp: 296 — 311.

New, M.B. (1987). Feed and Feeding of Fish and Shrimp. FAQ, Rome.

NRC (1993). Nutrient Requirements of Fish. National Research Council,
National Academy Pres, Washington, D.C.

Omar, E.; F M. Sagheer; AM. Nour and A R. Abou-Akkada (1997). Effect of
protein level and stocking density on growth performance, feed
. utilization and resistance of Nile tilapia (Oreochromis niloticus) to

infection against aeromonas septicemia (Aeromonas hydrophila).

VY



Proc Workshop CIHEAM-FAO-'=[0 Maz rron, Spain, 24-26 June
1996, Zaragoza — Spain CIHEAM, 22 67 - 77

Pieterse, H. (1997). Feed Tech., 1(4) 33

SAS (1987). SAS User's Guide. Statistical Analysis System. Institute, Inc.
Cary NC.

Shiau, S.Y (2002). Tilapia, Oreochromis spp. In: Fish Nutrition {(eds.) C.D.
Webster and C. Lim. CAB international, pp: 273 — 292.

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods, 7 Ed., Allied

Pacific, Bombay, india.



PROFITABILITY OF FEEDING MONO-SEX NILE TILAPIA FRY
ON FLOATING AGAINST SINKING DIETS UNDER TWO
STOCKING DENSITIES IN EARTHEN PONDS.

Abdelhamid, A.M. and Ibrahim, S.M.M.

Department of Animal Production, Faculty of Agriculture,
Al-Mansourah University, Al-Mansourah, Egypt.

SUMMARY

This experiment was conducted in earthen ponds. Since a floating diet
was evaluated against a sinking one (both of 25% crude protein) using two
stocking rates (20 and 25 thousands/pond) of mono-sex Nile tilapia fry. The
fish were fed daily at a rate of 5% for 105 days and each pond was aerated

via an electric fioating paddlewheel.

The following results were obtained:
1- There were no significant effects of diet type or fish stocking density on

ponds’ water criteria.

2- The floating diet with the low stocking density (pond No. 1) led to the
lowest feed consumption, total feed costs, feed costs required to produce
one kilogram fish growth, the best feed efficiency and conversion, protein
efficiency ratio and protein productive value, the highest specific growth

rate, and hence the highest economic efficiency.

The tested diets did not affect fish composition, but the low stocking

density elevated the ash percentage in the fish.

[t could be concluded that the best productivity and economic efficiency
of fish culture could be obtained by using a floating diet containing 25% crude
protein for mono-sex Nile tilapia fry. One entire season (7 months) can
produce more than 7 tons of fish and introduce a net income of more than
12.000 LE/feddan.

Key words: Nile tilapia — Mono sex — Floating diet.
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Effects of Feeding 17 o— Methyltestos. -~vne .4 Withdrawal on
Feed U'tilization and Growth of Ni:e Tilapia Oreochromis
niloticus L., Fingerlings

Ali E. Abdelghany

Central Laboratory of Aquaculture Research, Abbassa, Abohamad, Sharkia. Egypt
Telephone 02/ 5162405 - E-mail abdelgh/@thewayout net

ABSTRACT

Fingerling Nilc tilapia, Oreochronmis niloticus, were fed diets
contairung 17 o-methyltestosterone (M) at a doscs of 0 (control), 2, 5, or
8 mg MT / kg diet for 20 weeks (Phase T), followed bv an 8- week
withdrawal penod (Phase-II). At the end of Phase [, fish receiving 2 mg
MT /kg diet exhibited significantly higher (p < 0.05) weight gain than
fish fed the control diet. Likewise, food conversion ratio (FCR), protein
efficiency ratio (PER), and productive protein value (PPV) of fish fed 2
mg MT / kg diet were significantly better than those of control fish (2.82
versus 3.40, 1.14 versus 0.94, and 18.15 versus 14 98, respectively). The
anabolic property of the dietary steroids became more visible after 10
weeks. Increasing the dietary concentration of MT above 2 mg / kg diet
reduccd fish growth and feed utilization cfficiency, but not below that of
control fed fish

The results of the present study inchcated an increase in moisture,
protein, fat and ash deposition in fish body, with the decrease of MT
levels in the diet. Fish receiving 2 mg MT / kg diet had greater retention
values (by 47 7%, 44.9%, 20.8% and 35 1% Yhan did the contro! group
for moisture, protein, fat, and ash. respectively. Hormone withdrawal
reduced fish growth and feced efficiency values to below the level of
contro! in all the treatments, and greater declines (p ~ 0.05) occurred for
fish fed the dict containing 2 mg MT ¢ kg Hormone withdrawal negated
MT stimulated increases in moisture protem, fat, and ash retention m fish
body that occurred 1n Phase [ Results demonstrated that incorporation of
MT mto diets of Nile tilapia tingerling offers httle potental for
improving either prowth or food uthization efficiency after hormone
withdrawal if treatment and withdrawal period sumilar to those used i
this study are empioyed




INTRODU( #1: ¥

Steroids have been used to increase growth, orotein synthesis, and
efficient utilization of feeds in a number of terrestrial animals (Matty and
Cheema 1978). Research on the effects of anabolic steroids in fish has
been mainly directed towards sex reversal (Shelton et al. 1982; Shelton
1986) or to the inducement of stexility (Stanley 1982; Mazor Ali and
Satyanarayana Roa 1989). The increased growth rate obtained by
supplementing diets with anabolic steroids has important implications for
the fish culturist. It is known that the aquacultural industries are
handicapped by the steadily increasing cost of feedstuffs. Growth
promotmg hormones are a means {o increase the efficiency of feeds so
that fish can be raised to desired size in shorter time In this context, using
hormone supplemented diets may improve the economics of operation
and the utilization of facilities.

The synthetic steroid hormone, 17 a-methyltestosterone (MT)
possess enhanced anabolic activity, while the androgenic effect is
suppressed. It was postulated that the presence of the 17 a-methyl group
enhanced efficacy of the synthetic steroid over endrogenous steroids
{(Donaldson et al 1979). Not all fish responses to this compound have
been positive, however. Higgs et al. (1982) in a review indicated that
species, size of fish, dietary dose, environment and nutritional status can
influence the response to feeding steroids. Increases in weights have been
reported for sahmonids fed MT (Higgs et al. 1982; Schreck and Folwer
1982, Ostrowski and Garling 1988), as well as for blue tilapia, O
aureaus, common carp, (¢, carpio, and American eel, Anguilla rostraia
(Guerrero 1975; Lone and Matty 1980: Degani and Gallagher 1985
respectively). Reduced growth rates have been reported for European eel,
Anguilla anguilia  (Degani and Gallagher 1985) and channel catfish,
lctalurus puncratus , (Simone 1990; Gannam and Lovell 1991b). These
results sugpest that fish species may vary in their metabolism of MT or in
their response to various dietary levels of hormone.

To insure safe drug use, a withdrawal peribd may be necessary
before treated fish are marketed (Fagedund and McBirde 1978)
Consequently, it is important to deternine whether initial improvements
in growth and leed efficiency obtaned with hormone treatments are
maintained through a period of hormone withdrawal to justify the
incorporation of these agents into {ish feeds.

Nile ulapia, Oreochromis niloticus, s the most common cichlid
species in the mland fisheries of Fgypt (Ishak et al 1979) Though Nile
tilapia have rapid growth and are able (o efficiently use artificial foods,
further improvements in diet efficicney may be important to increase the
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economy of fish production. The purpor ~ 0¥ tne  wesent study were to
evaluate the anabolic effect of 17 o-methyitestosi rone and its potential
for enhancing growth rate when fed (o Nile tilapi:, and to exanune the
cfiects of the hormone withdrawal from diet on fish growth and feed
efficiency values.

MATERIALS AND METHODS

The experiment was conducted for 28 weeks divided into an initial
20 weeks of hormone treatment (Phase-1} and a subsequent 8 weeks of
hormone  withdrawal (Phase-I1l}. Fish receiving the hormone
supplemented diets were immediately swiiched to their respective control
diets upon completion of the 20 weck hormone treatment (Phase-I).
Control fish were fed hormone free diet for the entire 28 weeks.

Fish and Culture Techniques

Nile tilapia were obtained from one of the cxperlmental ponds of the
field station of the Central Laboratory of Aquaculture Research (CLAR).
Prior to the start of the experiment, all {ish were kept indoors and placed
in a fiberglass tank where they were fed a standard diet for two weeks as
an acclimation period for the laboratory conditions. The fish were then

divided into 12 groups, each containing 30 fish (average weight 3.06 +
0.5 g). Each group of fish was transferrcd at random into a 40 L glass
aquarium. Dechlorinated tap water was used throughout the study. In
order to avoid accumulation of the metabolites, the water of the aquanium
was changed daily. Each aquarium was also supplied with air produced
by a central compressor. Water temperatare and dissolved oxygen were
reccorded daily using Model PENN-PLAX thermometer and Model YSI-
55 oxygen meter, respectively. The mean values for the entire period of
the study were 26.8 ° C and 6.4 mp/L respectively. The photoperiod was
set on a 12 hour hght-dark cycles using fluorescent tubes as the light
source.

Diet Preparation and Feeding Regime

The diet contained 30% protein and its manufacturer compomtlon
detennined according to the Standard methods of AOAC (1980) is shown
in Table I. The ingredients were blended in a mixer and divided into four
equal portions. Four 200 mL 95% ecthanolic solutions of MT were
prepared 1o provide different hormonal concentration of 0, 2, 5, and 8 mg
MT / kg of diet. Each of the MT solutions wwas added to one of the four
equal portions of the basal diet. Each portion was separately remmxed and
extruded through a meat mincer. The diets were air-dried for 24 hour,
broken into pellets and stored at - 20 C in sealed polvethylene bags.
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Each of the four diets was offered to triplic ..; gro:ps of fish. Fish in cach
aquarium were fed at 5% of their body weight. The fish were fed twice a
day, six days a week. The rations were adjusted every two weeks
according to the new weights of fish so that feed intake as percentage of
fish weights was identical for the groups receiving these rations. Feeding
of the hormone supplemented diets commenced on 7 June and was
continued for 20 weeks. After this period all fish groups were
imimediately placed on control diet (O mg MT / kg ) for an additional 8
weeks (Phase I[). During Phase-II, the nuimber of fish was reduced to 21
in each aquarium to accommodate the increasing biomass. This reduction
process was conducted at random. All other conditions remained
unchanged.

Chemical Analysis of Fish and Diet

At the beginning of the experiment, 10 fish were taken for chemical
analysis. At the end of Phase-1 and Phase-11, samples of 9 fish from each
treatment (3 fish / replicate) were also taken for analysis. All samples
were kept in labeled plastic bags and frozen at - 20 ° C until proximate
analysis. The fish samples were analyzed for tissue composition using the
standard methods of AQAC (1980). Thawed fish in each replicate were
dried at 65 ° C for 48 hours. The fish were coarsely ground 1n an electric
blender and were processed further in a wiley mill from which sub
sainples were taken for the chemical analysis of protein, lipids, ash and
moisture contents.

To process the data, the food conversion ratuo (FCR), protein
efficiency ratio (PER), and productive protein value (PPV) were
calculated according to the equations: FCR ~ food intake [dry weight (g)]
/ body weight gain [wet weight (g)]. PER = [gain in weight (g) / protemn
intake in food (g)]; and PPV = [protein gain i fish (g) / protein intake in
food (g)].

Statistical Analvsis

A one-way analysis of variance was used to determine if there were
differences in growth and feed utilization efficiency among treatments.
The data were subjected to Duncan's Multiple Range Test to compare
mean values and 1o evaluate the significance (P < 0.05) of the differences
among the obtained medns.

RESULTS AND DISCUSSION
The present study demonstrated that the sterord MT was effective as
a growth accelerator for Nile tilapia during the hormone treatment period
of 20 weeks The growth was more pronounced with lower doses than
with higher doses of the steroid and the maximum growth effect was seen
[a]



in fish receiving 2 mg MT / kg feed (Table 2} his result generally
agrees with studies with channel catfish where fish 12d a high level of MT
had less weight gain than those fed low level of MT (Gannam and Lovell
1991a, 1991b) Previous studies showed that MT induced growth
acceleration in fry stages of blue tilapia (Guerrero 1975) and Nile tilapia
(Utodike and Madu 1986).

At the end of Phase-I fish administered MT exhibited increased
growth and mmproved feed conversion (FCR), protem efficiency ratio
(PER), and productive protein value (PPV) over that of the control group.
The group receiving 2 mg MT / kg diet had terminal weight gam, FCR,
PER and PPV values greater than that of the control by 44.5%, 20 1%,
21.3% and 21.2%, respectively. '

The resuits of the present study indicate that all MT-treated fish had
higher (P < 0.05) moisture and protein gains than that of the control group
(Table 3} In this study, protein gain of the MT-treated groups:was
significantly (P < 0.05) greater than untredated'fish: showingthat the
anabohc hormone has the effect of iricreasing nitrogen (protein) retention
in the body. Similar results have been reported in' other fish (Kruskenper
1968; Fagerlund et al, 1979 Ufodike and Madu 1986 ; Ostrowski--and
Garling 1987). It is not clear at the momenn however, if this increase in
protein retention by MT-treated fish is due to active synthesis or
decreased catabolism. Further studies on the effect of anabolic steroids on
fish are required. :

Among the values of ash retention 1n the body of MT-treated fish, the
group receiving MT at 2 mg / kg diet was the only one significantly
greater than the control group. This increase in ash retention can be
attributed to increased bone mineralization. The other groups of treated
fish had equal or even lower ash gain than that of control group (Table 3).
Increase in ash deposition in MT-treated fish has been reported
previously (Fagerlund et al. 1979 . Ostrowski and Garling 1987).

After withdrawal of the hormone from the diet, decreases in weight
gain (g / fish), FCR, PER, PPV and growth rate (g/day) of fish compared
with the control were observed in all experimental groups (Tablg 2). The
greater mcreases in feed efficiency parameters and growth of fish fed 2
img MT / kg diet (best treatment in Phase-1) were reversed to-greater
declines when the honmone was withdrawn from the diet (Table 2): These
results agree with Ostrowski and Garling (1987) study that states that
rainbow trout lost all previous gain in growth with reduction in relative
daily gam bemg apparent withm two to four weeks after MT was
removed from the diet. Lone and Matty (1980) reported the opposite
results with common carp, 1.e, that the advantages gatned through the use
of MT were not lost. Therefore, the withdrawal effect could be species
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specific with the results being acceptable i+, the ¢ ‘irure of common carp
but not for Nile tilapia.

The advantages of better gains of protein, {i: and ash in the fish
group receiving 2 mg / kg diet over the control during Phase-! were
reversed in MT withdrawal from the diet during Phase-IT. Reasons for the
negative effects at the withdrawal period are not well known. These
reversal effects may have resulted from hormone withdrawal itself or be
due to carry over effects of a prolonged hormone treatment period. Long
periods of anabolic steroid treatments, however, have promoted hormone
insensitivity and reduced growth in maminals (Kochakian 1976).

When growth and nutritional parameters were calculated and
averaged for the entire 28 weeks experimental period, there were no
differences at all in MT-treatments over the control group in the values of
the final fish weight gains (g/fish), FCR, PER, PPV and nutrient gains
(protein, fat, ash or moisture) in fish carcass. Indeed, the values of these
growth and nutritional parameters of the control group were better than
that of MT-treated fish. Therefore, 17« -methyltestosterone does not
appear promising for use with Nile tilapia if treatment and withdrawal
periods similar to those used in this studyv are employed. Also, MT is a
relatively expensive compound and thus, its use in practical Nile tilapia
feeding is not encouraged at the present time
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Table 1. Composition (%) and proximate analy. f the basal diet

Ingredients "o

Fish meal 3275
Soybean meal dehulled 32.75
Rice bran 2250
Corn o1l 5.00
Starch 3.00
Vitamm mix' 2.00
Mineral mix* 2.00

Chemcal analysis

Protein (%)’ 34.50
Lipid (%’ 7.10
Ash (%)’ 14.30
Gross energy (kcal/g diet) 4.43

1- Vitamin mixture contained (as g / kg of premix): thiamine, 2.5,
riboflvin, 2 5; pyridoxine, 2.0, ositol, 100.0; biotin, 0.3; pantothenic
acid, 100.9; folic acid, 0.75; para-aminobenzoic acid, 2.5; choline, 200.0;
nicotmic acid, 10 0, cyanocobalamine, 0.005; u-tocopherol acetate, 20.1;
ascorbic acid, 100.0; menadione, 2.0, retinol palmutate, 100.000 1U,
cholecalctterol, 500,000 1U. It was prepared according to (Jauncey and
Ross, 1982).

2- Mineral mix (g/kg of premix). CaHPO4 2H20, 727.2, MgCQO4.7H20,
127.5: KCI 50.0, NaCl, 60.0, FeCptls0O7 3H20, 250, ZnCO3, 5.5
MnC12 4H20, 25, Cu(OAc) 2 H20, 0.785; CoCl3 .6H20, 0477,
Cal03.6H20, (.295; CrCI3.6H20. 0.128; AICI3.6H20, 0.54; Na2SeO3,

0.03 .
3- As dry matter basis.



Table 2. Effects of feeding various levels of 17 o t .thyltestosterone
(MT) and withdrawal on growth and food utilization efficiency of Nile
tilapia

MT Weight  Growth FCR FER PPV
mg/kg gain (g / rate (g /
oo diet fishy  dayy o . . _ -

Hormone treatment (Phase-I)
1343 ¢ 0.0959 b 340 a 094 b 1498 b

(Control)

2 1941 a 0.1386 a 2.82b 1.14 a 18.15a

5 1623b 0.1159ab 3.14ab 1.02 ab 17.56 ab

8 1495bc 0.1068b 337a 0.96 b 1578 b
Hormone treatment (phase-I1)

0 936a 0.167 a 3.02d 096 a 16.79 a

(Control)

2 255¢ 0.046 ¢ 1266 a 023 ¢ 520¢

5 391b 0.070 b 721 b 0.40b 548 ¢

8 451b 0.081Db 588¢ 0490 9.06 b
Phase-1 & 11 (Combined)

0 23.00a 0.117 a 32la 0.957 a 1573 a

(Control)

2 2193ab  0.112ab 396 a 0.777 a 1276 b

5 2005ab  0.102 ab 395a 0.782 a 1294 b

8 19.49 b 0.099 b 393 a 0.786 a 13.30b

Means with same superscripts in the same columns are not significantly
different at (P > 0.05). FCR = Food conversion ratio; PER+ Protein
efficiency ratio; PPV= Productive protein utilization.
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Table 3. Eftects of feeding various levels of |7 o

(MT) and withdrawal

:thyltestosterone

of the hormone on nutrient gains (g/fish) in body of Nile tilapia.

MT Moisture Protein
mg/kg
Codie
Hormone treatiment (Phase-1)
0 949 ¢ 2.14d
(Control)
2 1402 a 310a
5 11.52b 279b
8 1093 b 247 ¢
Hormone treatment (phase-II)
0 6.75 a 1.64 a
(Control)
2 1.70 b 0.58b
5 297b 053b
8 291b 0.83b
Phase-1 & I1 (Combined)
0 16.24 a 378a
{Control)
2 1572 a 360a
) 14 49 a 332a
} 13.83 4 330a

Means with same superscripts in the same columns are not significantly

different at (P > 0.05).

1.20b

1.45 a
1.23b
1.06c

050 a

-0.1c
0.18b
0.30b

1.70 a

1.33a
141 a
136a

Lipid

057b

0.77 a
0.56b
0.45¢

0.51a

0.40 a
0.32a
047 a

1.08 a

1.17 a
098 a
0.92 a

Ash

R
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Risk assessment of using of poultry droppings and -ultry viscera as feeds
for cultured tilapia and catfish (clarias lazera). evaluation of their
tremendous effects on water, fish, as well as their human health hazards.
Abd Flaziz.M A* and Ehab [.M**

* Department of Fish Diseases and Management, Fac. of Vet Med. Cairo University

** Department of Bacteriology, Fac of Vet. Med Cairo University

SUMMARY

In this study, the use of poultry droppings as a feeds for cultured
tilapia as well as the use of poultry droppings and poultry viscera as feeds
for cultured cat fish (clarias lazera) was evaluated through determination
of their effects on water, fish, as well as their human health hazards. The
results of examination of water samples received poultry droppings
revealed that the use of poultry droppings was associated with
tremendous effects on some important water parameters regarding the
pH, unionized ammonia and oxygen level which measure 7.8, 1.1 and 5 2
respectively (1-3 hrs) after application of poultry droppings while the
average measures before adding of poultry droppings were 7.2, 0.16 and
8.3 respectively. The bacteriological examination of 10 water samples
before adding of poultry droppings revealed the presence of aeromonas
sp., pseudomonas sp., staph, shigella and campylobacter at percentages
60%, 40%, 10%, 20%, and 10% respectively with negative results for the
presence of salmonella sp. While after receiving the poultry droppings the
results referred to 60%, 40%, 20%, 40% and 30% for aeromonas,
pseudomonas, salmonella, staph, shigella and campylobacter respectively.
The bacteriological examination of 10 water samples after adding of
poultry viscera were 40%, 50%, 40%, 40%, 20% and 40% for the
presence of aeromonas, pseudomonas, salmonella, staph, shigella and
campylobacter respectively while the results of examination before
adding of poultry viscera where 40%, 30% and 20% for aeromonas,
pseudomonas and staph with negative results for salmonella, shigella and
campylobacter. The effects of use of poultry droppings and poultry
viscera on the heatth condition of cultured tilapia and catfish revealed that
the addition of poultry droppings affecting drastically the health condition
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of cultured tilapia, mortalities recorded after each use of poultry
droppings, some died fish showing normal appearance, others showing
septicemic picture with erroded fins and gills. Also signs of asphyxia
observed after adding of poultry droppings. No moralities or abnormal
signs were recorded in ponds of catfish fed on poultry droppings or
poultry viscera and the examination revealed normal. The bacteriological
examination of samples from muscles, kidney and intestine of tilapia
(oreochromis niloticus)and catfish (clarias lazerg) fed on pouitry
droppings and poultry viscera revealed the presence of salmonella, staph,
shigella and campylobacter at higher percentages in comparing to the
control fish fed on pilleted ration. From the previous results, it could be
concluded that the use of poultry droppings and poultry viscera as a feeds
for cultured tilapia and catfish constitute a major problem as the addition
of poultry droppings affect some important water parameters which
drastically affecting the health condition of cultured tilapia, also the use
of poultry droppings and poultry viscera add many pathogenic bacteria,
some of them are highly pathogenic to fish resulting in mortalities, at the
same time the fish act as a carriers to others bacteria that may be
transmitted to humans which may constitute a potential health hazards.



INTRODUCTION

In the revent years, in Egypt, the efforts were directed to produce
more fishes that may be share in covering the shortage in animal protein.
In 1999 fish culture in Egypt, added about 226.000 ton of the total fish
produce Which constitute about 35% of the total fish production in this
year t £lbana and Abd Elhamid 1999).

The fish culture facilities in Egypt. includes earthen ponds,
concrete ponds, floating cages and galvanized containers but the earthen
ponds constitute the main type (Lackey and Nielsen 1981)).

The most mmportant cultured fish species in Egypt are tilapia,
catfish and mugil. Now intensive culturing of catfish (clarias lazera)
alone in separate ponds increased dramatically, some farms use poultry
droppings as feed for the cultured clarias lazera, others depends on
poultry viscera and residues of poultry slaughter houses in order to reduce
the eost of production of fish but of course this may have a great
drawbacks

As we now that in tilapia farms fertilizers may be added to ponds
early in the growing season when phytoplankton production normally
begins its spring pulse. At the same time periodic fertilization occur
through the growing season or sometimes a single application made early
in the growing season ( colpy 1977 and Zhao et al 2001},

In Egypt, the majority of fish farmers use the organic fertilizers,
specially the poultry droppings not only to encourage the growth of
phytoplankton but they use 1t as a food for fish etther alone or mixed with
supplemented ration in order to reduce the cost of production of fish,
which may have a great drawbacks.

The aim of this study 1s to evaluate the use of poultry droppings as
a feed for cultured tilapia, as well as evaluation of the use of poultry
droppings and poultry viscera as feeds for cultured catfish (elarias lazera)
through determimation of their effects on water by comparing the results
of examination of 40 water samples before and after adding of such feeds.
Also defermination of the effects of use of such feeds on the health
conditien of cultured tilapia and catfish. At the saine time. bacteriological
examination of different samples from muscles, kidney and intestine of
tilapia and catfish (Claris lazera) fed on poultry droppings and poultry
viscera in order to determine the bacterial pathogens that may transmitted
through such feeds to fish and thewr public health significance in
comparing with control fish.
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MATERIAL AND METH" DS

I- Determination of the effects of the use of poultry droppings and
poultry viscera on water:

40 water samples were obtained and examined according to( APHA
1989) for certain chemical parameters before and after use of poultry
droppings and poultry viscera in farms locating in Sharkia and Elbohaira
governorate (Wady Elnatron City). Also samples of water were taken
under aseptic condition before and after use of such feeds for
bacteriological examination according to ( Debashis and Chanchal
1992).

2- Determination of the effects of the use of poultry droppings and
poultry viscera on the health condition of cultured tilapia and -
catfish (Clarias lazera). :

Samples of tilapia fish were obtained from ponds fed on poultry
droppings, Also samples of catfish (Clarias lazerdy were obtained from
ponds depends on poultry droppings and other samples obtained from
ponds depends on poultry viscera as a feed for cultured catfish ([Clarias
lazera). 30 tilapia fish and 30 clarias lazera fish were obtained from
separate ponds fed on poultry droppings Also 30 samples of clarias
lazera obtained from ponds fed on poultry viscera. At the same time 30
tilapia and clarias lazera fish were obtained from ponds fed on prepared
ration as a control fish.

The fish examined according to (Post [987) for the health
condition of such fish.

Also samples of muscles, kidney and intestine represent 20 fish
from each group were taken from different fishes and examined
according to (Pal and Dasguma (1991), Angella and Scotr 1999,
(ronzalez et al 2000) )for the presence of certain bacterial pathogens.

3- Bacteriological examination of samples of poultry droppings and
poultry viscera.

20 samples obtained 10 include dried poultry droppings and [0
include poultry viscera were transferred to the laboratory under aseptic
condition. The samples examined bacteriologically for the presence of
bacterial pathogens according tofdustin and Austin 1989).
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RESULTS AND DIf CUS' JON

I- Results of Determination of the effects of use of poultry droppings
and poultry viscera on water:

The results of examination of 40 water samples before and after
adding of poultry droppings and poultry viscera in farms locating in
Sharkia and Elbohaira governorate (Wady Elnatron City). (table 1&2 )
revealed that the use of poultry droppings was associated with
tremendous effects on some tmportant water parameters regarding the
pH, unionized ammonia and oxygen level which measure average 7.8, 1.1
and 5.2 respectively ( 1-3 hrs ) after application of poultry droppings
whtle the average measures before adding of poultry droppings were 7 2,
0.16 and 8.3.

The average results of examination of water samples received
poultry viscera were 7.3, 0.1, 6.4 and 6.0 for pH, unionized ammonia,
tonized ammoma and dissolved oxygen respectively while the average
results of examination of water samples before adding of poultry viscera
were (7.4, 0.07, 6.4 and 6.8) respectively.

The low level of dissolved oxygen and high level of unionized
ammonita in case of water received poultry droppings specially in the
presence of high pH levels may constitute a great danger on fish which
may inducing mortalities, because the high levels of uniomzed ammoma
inducing severe irritation on gills leading to hyperplasia of gill filaments,
which in turn affecting the ability of gills to take the dissolved oxygen
from water (Wajshrot et al 1993, Rasmusscn and Korsgaard 1996, Harris
et al 1998) which could be encouraged by the low levels of dissolved
oxygen in water.

The addition of poultry droppings ( high organic matter ) to ponds
increase the BOD ( decomposition of organic matter by microorganisins )
resulting in oxygen depletion which alone may leads to high mortalities
unless counter measures are taken ¢ Stickney et al 1977) .

The bacteriological examination of 10 water samples before adding

of poultry droppings revealed the presence of aeromonas sp,
pseudomonas sp., staph, shigella sp. And campylobacter at percentages
60%, 40%. 10%, 20% and 10% respectively with negative results for
presence of salmonella.
While after receiving of poultry droppings the results referred to 60%,
40%, 40%, 20%, 40%, and 30% tor aeromonas sp, pseudomonas sp.,
salmonella staph. shigella sp. And campylobacter sp Respectively (table
3



The bacteriological examination of 10 watc - samples after adding
of poultry viscera (table 4) were 40%, 50%, 40%, ~0%, 20%, 40% for the
presence of aeromonas sp, pseudomonas sp.. salmoneila, staph, shigella
sp. and campylobacter respectively. While the results of examination
before adding of poultry viscera were 40%, 30%, and 20% for agromonas
sp, pseudomonas sp. and staph, with negative results for salmonella,
shigella sp. and campylobacter.

The results revealed that the addition of poultry droppings and
poultry viscera to the water change the bacteriological character of water.
Higher percentages of staph, shigella sp. And campylobacter were
recorded after addition of poultry droppings. Also new bacterial isolates
were found on water samples examined after addition of poultry
droppings in comparing with the results obtained before addition of
poultry droppings. This includes salmonella sp., Which recorded at 40%
of the examined samples while negative resuits recorded in the water
samples examined before addition of poultry droppings.

Also higher percentages of pseudomonas and staph were recorded
in water samples after adding of poultry viscera in comparing to the
results of examination of water samples before addition of poultry
viscera. At the same time new bacterial isolates were found in water
samples examined of the addition of poultry viscera. This includes
salmonella, shigella and campylobacter which recorded at 40%, 20% and
40% of examined samples with negative results recorded in the water
samples examined before addition of poultry viscera

This indicate that the addition of poultry droppings and poultry
viscera affecting drastically the bacteriological quality of water. These
bacteria may be pathogenic to fish inducing diseases, or saprophytic
opportunistic bacteria, waiting for any stress factor affecting fisly, to take
the upper hand and inducing diseases. So the attempts in a worldwide
sense are focused on maintain water quality on ponds to support the
growth of aquatic organisms.
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Table 1 (Average results of examination of war ‘v samples before and
after adding of poultry droppings).

Average results

1 Average results after |

Vfli"flﬁ;eter before adding of | adding of poultry
par: poultry droppings | droppings

pH 72 78
Unionized

ammonia 016 11
lonized

ammonia 584 72
Dissolved 83 59
oxygen

Table 2 (Average results of examination of water samples before and after
adding of poultry viscera):

Water Average results Average results after

parameter before adding of adding of poultry
poultry viscera viscera

pH 74 73

Unionized 007 0.1

ammonia

Ionized 6.4 64

ammonia

Dissolved 6.8 [

oxygen

Table 3 (Average results of bacteriological examination of water samples before
and after adding of poultry droppings):

Type of | Water before adding of | Water after adding of poultry (
bacteria pouliry droppings droppings L
No. of | Percentage | . Percentage |
positive of  positive i%o{els)osmve of positivil
__ samples samples p samples B
Aeromonas 6 60% 6 60% J
Pseudomonas 4 40% 4 40% J
Salmonella S0 0% 4 ] 40%
Staph | 0% 2 200
Shigella sp. ! 2 20% : 4 40% 1
[ Campyfobacter | | TIO% T Ty T 0%




Table 4 (Average results of bacteriological examinatior of water samples before
and after adding of poultry viscera):

Type of | Water before adding of‘ Water after adding of poultry
bacteria poultry viscera viscera
No.. ‘ of Percenta'gt? No. of positive Percenta_g.e
positive of  positive of positive
samples
samples samples _| samples
Aeromonas 4 40% 4 40%
Pseudomonas 3 30% 5 50%
Salmonelia 0 0% 4 40%
Staph 2 20% ﬂf— 4 40%
Shigella sp. 0 0% 2 20%
Campylobacter 0 0% 4 40%

2- Results of Determination of the effects of the use of poultry
droppings and poultry viscera on the health condition of
cultured tilapia and catfish (Clarias lazera). | -

The results showed that the addition of poultry droppings affectmg
drastically the health condition of cultured tilapia, mortalities were
recorded after each meal of poultry droppings which varied in number
from few fishes to hundred of fishes The died fish varies in number from
few fishes to hundreds of fish. The results of examination of tilapia fish
fed regularly on poultry droppings showing that many died fish showing
normal appearance, some fish died with septicaemic picture, some fish
with eroded fins and gills, at the same time, the majority of fish showing
signs of asphyxia after addition of poultry droppings like accumulation
near the water inlet, surfacing and gasping of air. The signs of asphyxia
disappear after introduction of new water to the ponds received poultry
droppings. The signs of asphyxia may attributed to the effects of poultry
droppings on water parameters, which associated with low dissolved
oxygen, high ammonia and high pH. Also croded fins and gills may be
due to the different bacterial pathogens which either enter to the water
with the poultry droppings to add new bacterial pathogens or increase the
bacterial content of already present bacteria. The stress assoctated with
the use of poultry droppings, including change of water pa.fame’t’el as well
as introduction of many bactenal p'lthogens may resulting in rapid death
of such fishes.

The internal examination of died titapia fish after use of poultry
droppings showed engorged stomach & mtestine with resxdues of poultry
droppings.



No mortalities or abnormal signs w - reco ied in ponds of catfish
fed on poultry droppings or poultry viscera. th external and mternal
examination of fish reveled normal.

The results of bacteriological examination of muscles of 20 tilapia
fish fed on poultry droppings (table 5 ) revealed the presence of
aeromonas sp., pseudomonas sp., salmmonela sp and shigella sp., at
percentages 5%, 20%, 10% and 5% of the examined samples respectively
with negative results for the presence of staph and campylopacter. While
the examination of muscles of control tilapia fish fed on pilleted ration
revealed the presence of aeromonas sp., pseudomonas sp., at percentage
5%, and 10% respectively with negative results for the present of
salmonella, staph, Sheila and campylopacter.

The resuits of bacteriological examination of kidney samples of 20
tilapia fish fed on poultry droppings (table5) revealed the presence of
aecromonas sp., pseudomonas sp., salmmonela sp. shigella sp., And
campylopacter at percentage 10%, .25%, 10%, 15% and 5% of the
examined samples respectively with negative results for the presence of
staph tsolates. While the examination of kidney of control tilapia fish fed
on pilleted ration revealed the presence of aeromonas sp., pseudomonas
sp., Shiga and campylopacter at percentage 15%, 10%, 5% and 5%
respectively with negative results for the present of salmonella, and staph
1solates. .

The results of bacteriological examination of intestinal smears of
20 tilapia fish fed on poultry droppings (table 5 ) revealed the presence of
aeromonas sp., pseudomonas sp., salmonella sp., staph, Shigella sp., and
campylobacter 10%, 15%, 20%, [0%. 10% and 15% of the examined
samples respectively While the examination of control tilapia fish fed on
pilleted ration revealed the presence of aeromonas sp., pseudomonas sp.,
and salmonella, at percentage 10%, 10% and 5% respectively with
negative results for the presence of staph, Shigella and campylopacter.

The results of bacteriological examination of muscles of 20 catfish
fed on poultry droppings (tabie 6 ) revealed the presence of aeromonas
sp., pseudomonas sp., salmmonela sp.. staph, shigella sp., and
campylobacter at percentages 5%, 5%, 10% 5%, 20% and 20% of the
examined samples respectively with negative results for the presence of
staph and campylopacter. While the exainination of muscles of control
fish fed on pilleted ration revealed the presence of aeromonas sp.
pseudomonas sp.. staph, and Shigella sp.. at percentages 10%. 5%, 5%
and 10% respectively with negative results for the presence of salmonella,
and campylopacter



The results of bacteriological exarmination «r kidney samples of 20
catfish fed on poultry droppings (table 6 ) re caled the presence of
aeromonas sp., pseudomonas sp., salmmonela sp., shigella sp., and
campylobacter at percentages 15%, 10%, 15% 45%, and 25% of the
examined samples respectively with negative results for the presence of
staph isolates . While the examination of control fish fed on pilleted
ration revealed the presence of aeromonas sp., pseudomonas sp., shigella
sp. And campylobacter at percentages 5%, 10%, 20% and 15%
respectively with negative results for the present of salmonella, and staph.

The results of bacteriological examination of intestinal smears of
20 catfish fed on poultry droppings (table 6 ) revealed the presence of
aeromonas sp., pseudomonas sp., salmmonela sp. shigella sp. And
campylobacter at percentages 15%, 10%, 10%, 25% and 20% of the
examined samples respectively with negative results for the presence of
staph isolates. While the examination of intestinal smears of control fish
fed on pilleted ration revealed the presence of aeromonas sp.,
pseudomonas sp., Shigella and campylopacter at percentages 20%, 10%,
15% and 10% respectively with negative'results for the present of
salmonella, and staph isolates.

The results of bacteriological examination of muscles of 20 catfish
fed on poultry viscera (table 7 ) revealed the presence of aeromonas sp.,
pseudomonas sp., salmmonela sp., staph, shigella sp., and campylobacter
at percentages 20%, 15%, 10% 10%, 5% and 10% of the examined
samples respectively. While the examination of muscles of control fish
fed on pilleted ration revealed the presence of aeromonas sp.,
pseudomonas sp., staph, and Shigella sp., at percentages 15%, 5%, 10%
and 5% respectively with negative results for the presence of sahmonella,
and campylopacter.

The results of bacteriological examination of kidney samples of 20
catfish fed on poultry viscera (table 7 ) revealed the presence of
aeromonas sp, pseudomonas sp., salmmonela sp., shigella sp., and
campylobacter at percentages 25%, 10%, 45% 10%, 15% and 10% of the
examined samples respectively. While the examination of control fish fed
on pilleted ration revealed the presence of aeromonas sp., pse_udomonas
sp., staph, shigella sp. And campylobacter at percentages 15%, 10%. 5%
5% and 5% respecnvelv w1th negative results for the presence o’r
salmonella. -

The results of bacteriological examination of intestinal smears of
20 catfish fed on poultry viscera (table 7 ) revealed the presence of
aeromonas sp.. pseudomonas sp.. salmmonela sp.. staph. shigella sp And
campylobacter at percentages 20%. 20%¢, 30%0, 5%. 15% and 10% of the
examined samples respectively. While the examination of intestinal

YA



smears of control fish fed on pilleted ration re :aled the presence of
aeromonas sp . pseudomonas sp., staph, Shigella and campylopacter at
percentages 20%, 10%, 5%, 5% and 5% respectively with negative results
for the presence of salmonella.

The analysis of the results revealed that higher percentages of
pseudomonas was recorded in fish muscles of tilapia fish fed on poultry
droppings in comparing to the control fish. At the same time salmonella
and Shigella 1solates were detected on muscles samples of cat fish fed on
poultry droppings while no isolates of such bacteria were detected on the
control fish. Also higher percentages of pseudomonas and Shigella were
detected in kidney samples of tilapia fish fed on poultry droppings than
the control fish, at the same time salmonella isolates was detected at
percentages 10% and no isolates was detected on the control fish.

The examination of intestinal smears revealed the presence of
pseudomonas and salmonella isolates at higher percentages, also isolates
of staph, Shigella and campylobacter were detected on intestinal smears
of tilapia fish fed on poultry droppings and no isolates of such bacteria
were detected in the control fish.

Also the results revealed that higher percentage of Shigella and
campylobacter were recorded in muscles of catfish fed on poultry
droppings in comparing to the control fish. Also salmonella sp. was
isolated at percentages 10% of the examined samples of catfish fed on
poultry droppings and no isolates of such bacteria was detected on the
control fish. The results of examination of intestinal smears revealed the
presence of higher percentage of Shigella and campylopacter in catfish
fed on poultry droppings in comparing to the control fish. Also 1solates of
salmonella at percentage 10% was detected in the intestinal smears of
catfish fed on poultry droppings and no isolates was detected in the
control fish

The results of examination of muscle samples of catfish fed _c'_>'n
poultry viscera revealed the presence of aeromonas and psodymonas
isolates at higher percentages than the control fish, also isolates of
sahmonella and campylobacter were detected in muscles of cat fish fed on
poultry viscera and no isolates of such bactena were detected in the
contiol fish. Also higher percentages of aeromonas, stapl, Shigella and
campylobacter were detected on kidney samples of catfish fed on poultry
viscera than the control fish and isolates of salmonella at percentage 45%
of the examined samples was detected in catfish fed on poultry viscera
and no isolates of such bacteria was detected in the control fish.
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The examination of the intestinal <mzars o- catfish fed on poultry
viscera revealed the presence of pseudononas, Shigella and
campylobacter at higher percentages than the control fish. Also
salmonella was detected at percentage 30% of the examined catfish fed
on poultry viscera and no isolates of salmonella was detected in the
control fish.

The obtained results could be of great public health significance for
human consuming such fish, because presence of members of the
enterobacteriacae group (salmonella sp., and Shigella sp.) in muscles of
tilapia fish fed on poultry droppings Also presence of salmonella,
Shigella and campylobacter in muscles of cat fish fed on poultry
droppings and poultry viscera are of public health significance and may
inducing food poisoning (Edwards and fwings 1972, Banwart 1979,
Collins 1984, Mousa and Mahmoud 1997, Heinitz et al 2000 and Maria-
Nieves et al 2001).

Also the presence of such bacteria in muscles, kidney and intestine
of examined fish not agree with the data reported by ( Jay 1956, and
Hayes 1992 ), that the flesh of newly caught fish generally accepted to be
sterile but bacteria were found in variable numbers in three sites on the
fish including slime coat on the skin, gills and intestine. So the fish
produced in ponds fertilized by domestic animal wastes, could
conceivably be marketed for human consumption if it could be
demonstrated that there are no pathogenic organisms: associated with the
production, as a means of assuring a sanitary product and also to reduce
the aesthetic stigma surrounding such product.
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(Table S}Results of Bacteriological examin::tion of iapia fish before and

after addition of poultry droppings:

Fish muscle Kidney Intestine
Type of bacteria | . x . ' . n . e
A B|A B|A B|]A B|A B|A B
Aeromonas 1 5% 1 5% |3 15% | 2 1% | 2 10% 2 10%%
Pseudomonas 2 0% |4 20,2 10% |5 25% | 2 10% | 3 15%
Salmonella 0 0% |2 10% !0 0% |2 10% | 1 5% 4  20%
Staph 0 0% |0 0% '0 0% |0 0% |0 0% 2 10%
Shigella 0 0% | 1 5% 1 5% |3 15% 1| 0O 0% 2 10%
| Campylobacter 0 0% [0 0% 1 5% |1 5% | 0 0% | 3 I15%
*Examined samples before adding of poultry droppings.
** Examined samples after adding of poultry droppings
A number of positive samples.
B percentage of positive samples.
(Table 6)Results of Bacteriological examination of catfish samples
before and after addition of poultry droppings:
Fish muscle Kidney Intestine
Type of bacteria [, on . I ix
- /A BJA B|a BJ]A BlA BlA B
Aeromonas 2 10% ; 1 5% 1 5% |3 15% 4 20% .« 3 ] 5%
Pseudomonas ] 9% L1 8% |2 10% 2 10% | 2 10% | 2 10% |
Salmonella 0 0% | 2 10% | 0 0% |3 5% 1 O 0% 2 10%
staph I 5% |1 5% [0 0% |0 0% ' 0 0% 0 0% ,
— —_ - = — e - —_ ————rr —_ =
Shigella 2 0% | 4 209 1 4 20% |9 45% 3 [5% 5 25%
| Campylobacter 0 0% |4 20% , 3 15% |5 25% 2 10% 4 20%




(Table 7)Results of Bacteriological examinztion - { catfish samples

before and after addition of poultry viscera:

T 7 |
Fish muscle I Kidney ' Intestine

i
Type of bacteria | , . ' "k N * K
I A B A B|A B|A B|!A BJ|A B |
Aeromonas 3 15% 54 20% 3 15% |5 25% | 4 20% | 4 20% |
Pseudomonas i 5% |3 15% 12 10% |2 10%| 2 10%) 4 20%
Salmonella 0 0% | 2 10% ;0 0% 19 45% | O 0% 6 30%
staph 2 10% | 2 10% | 1 5% | 2 10% 1 5% 1 5%
Shigelia 1 5% | 1 5% 1 5% | 3 15% 1 5% 3 15%
Campylobacter | 0 0% |2 10% (1 S% |2 10%| 1 5% | 2 10%

3- Results of bacteriological examination of samples of poultry

droppings and poultry viscera

The bacteriological examination of 20
droppings and 10 of poultry viscera (tables 8&9 ) revealed the presence
of aeromonas sp., pseudomonas sp.,

Campylobacter sp., at percentages 5%, 15%, 15%,

samples 10 of poultry

salmonella, staph, shigella sp. and
5%, 10%, and 10% of

the examined samples respectively in the examined samples of poultry
droppings and at percentages 0%, 10%, 15%, 10%, 20% and 5% in the
examined samples of poultry viscera. The results indicated that the use of
poultry droppings and poultry viscera could be a serious source for many
bacterial pathogens, some of them are pathogenic to fish like acromonas
sp. and pseudomonas sp., may inducing diseases and mortalities, others
like the members of enterobacteriacae may transmitted thrdugh fish to
humans inducing diseases and food poisoning, which con51dered of great
public health significance.



Table ( 8 ) results of examinations of sam ‘les of «oultry droppings

No.of . .
Type of os;itive ' Percentage of
bacteria p positive samples

_ _ samples | 7 i

_i\eromonas l_ L ) 10%%
Pseudomonas 3 30%
Salmonella 3 30%
staph o1 10%
Shigella 2 20%
Campylobacter 2 20%

Table ( 9 ) results of examinations of samples of poultry viscera

(Type of NO'.O.f Percentage of
. positive .
bacteria positive samples
samples _
Aeromonas 0 0%
_Pseudomonas 2 20%
Salmonella 3 30%
| staph 2 20%
Shigella 4 40%
Campylobacter I 10%

From this study, it could be concluded that the use of poultry
droppings as a feed for tilapia, also the use of poultry droppings and
poultry viscera as feeds for cultured catfish (c/arias lazera) should be
prohibited because they have a great drawbacks including distasteful
effect on the water parameters on using of poultry droppings by inducing
depletion of dissolved oxygen in water, raising the levels of unionized
amimonia, mducing a great stress on fish making fish vulnerable to
diseases. At the same time, the use of poultry droppings and poultry
viscera add many pathogens to water, some of them may induce diseases
and mortalities to fish, others are zoonotic bacteria may transmitted
through fish to humans inducing diseases and even food poisoning which
considered of great public health significance.
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EFFECT OF DAMESISA PLANT (Ambrosia maritima) ON WATER
QUALITY AND PLANKTON COMMUNITIES IN FISH PONDS
By

Kamal, S.M.; Abdel Rhman, A. H.; Abou-Seif, R.A. and Abbas, F. S.
Department of Aquaculture: Central Laboratory for Aquaculture Research at
Abassa, Sharkia governorate, Egypt.

Key words: Damesisa plant, water quality, plankion communities, earthen ponds.

ABSTRACT
An experiment was carried out at the Central Laboratory for

Aquaculture Research at Abbassa, Sharkia governorate, Egypt during one
growing scason for150 days in earthen ponds of growing grass carp(
Ctenopharyngodon idella).. The objective of the study was to identify the
prevailing water quality parameters and plankton communities in the fish
ponds. Fingerlings averaging 10.27+0.24 1o 13.42 £0.43 g in weight
were stocked in 8 earthen ponds each of total area 1260 m? representing
two stocking densities ( 400-600) fish/pond with each stocking density
two treatments applied are (with and without) dried leaves concentrate of
Damesisa plant (Ambrosia maritima). Each treatment was performed in
duplicate. Results obtained can be summarized as follows

1-Water temperature in treatment ponds receiving leaves
concentrate of Damesisa plant (Ambrosia mariiima) was found to be
higher than treatments without it.

2-Pond received leaves concentrate of Damesisa plant (Ambrosia
maritima)showed decreases in pH and alkalinity values in water
compared to the other ponds.

3-The total phytoplankton counts for treatments T,SR,; T,SRy;
T>5R4and T,SR;were found to be 3570; 5850, 7500 and 10010 organism/
L, respectively on the average and Chlorophyta dominated to the other
species.

4-The total zooplankton counts for treatments T;SR;; T,SR;:
T,SRsand T,SR;were found to be 1906.7; 950; 903 .3 and 738.3 organism/
L, respectively on the average and Rotifera dominated to the other
species.. Based on the obtained results it could be recommended the use
of leaves concentrate of Damesisa plant (Ambrosia maritima) in
extensive fish production, thus it increased the plankton communitics and
improved environmental conditions in the water of fish ponds



INTRODCTION

Shoots of (Ambrosia maritima L.) fed to chickens at 2 and 10 percent
of the basic diet for 6 wecks were not lethal. Average body weights and
efficiency of feed utilization were markedly depressed in the chicks on
feed withlO percent Ambrosia, while growth of chicks on 2 percent
Ambrosia were promoted as compared with chicks on a control diet.
Tissue recovery was in complete 3 wceks following withdrawal from the
test diets contaming Ambrosia. (Amel et af, 1996).

Abbas, et al (2002)recommended that, there is no toxic effect of
Damesisa plant on fish morcover the studied plant mmprove the liver and
kidney function and it may be need more further investigations to confirm
the safe using of Damesisa in the aquaculture field.

Growth parameter of the three species (Tilapia, Mullet and Common
carp) had improved with the applied Damesisa plant 1%o level of artificial
feeding 25% crude protein with lower stocking density (3100 fish/pond)
and from the economical point of view, the stocking rate 6200 fish/feddan
scemed to be the best in percentages of net retumn to total costs (Abdel-
Rahman, ef a/., 2003).

In fish ponds the physico-chemical characteristics of water and flora
as primary production and nutritive fauna as secondarv productive are
well known in their relationship to fish production. Thesc characteristics
vary according to certain conditions prevailing tn such ponds, which
depend largely on the nature of soill and watcr. Furthermore, these
properties might vary from a pond to another within the same farm, even
if they have the same surface area and the water column as well. These
varnations are mostly due to the management techmque, feeding and
fertthzation regnmes, aeration, fish species and number of stock. The
community composttion of phyloplankton was studied in fresh water
habitats, (Salah, 1959,in the Nouzha Ilydrodrome;. EL- Ayouty and
Awwad, 1976,n the River Nile and Borhan. 1978.in Abbasa ponds).
Meanwhile, Hutchinson (1957), EL-Hawarv (1960). Elster and Jensen
(1960), Borhan (1978) and Saleh (1986) studied the zooplankton
community composition in different water habitats

The present investigation was performed to study the effect of

(with and without) dried leaves concentrate of Damesisa plant (Ambrosia
marituma) on the development of the p anktonic communities and water

quality parameters using fingerlings of grass carp and chemical

properties of the plant under natural conditions i earthen ponds.



MATERIALS and METHODS

Experimental ponds;fish and plant material:

Plant material Ambrosia maritima [.., was obtained as dry plant
material from Medicinal and Aromatic Plant Research Department
Institute-Cairo-Egypt. The plant tissue was grounded to a fine powder
with a mortar and pestle and then was applied by filling it in cotton bags
which was fixed at the water inlets in amounts of 5kg/ month per pond
(4g. /m*®). Before the experimental start all ponds were drained
completely and afier that ponds were exposed to sunrays for 12 days till
complete dryness. Ponds were then refilled with fresh water coming
from Ismailia Nile branch through a canal to the experimental Station.
Grass carp (Ctenopharyngodon idella) fish with average initial weights
between 1027+ 0.24 to 13.42+0.43 g were obtained from the El-
Abbassa governmental fish hatchery, Sharkyia Governorate. Fish were
transported in'a plastic bags and after arrival to the experimental station,
fish were adapted to the new conditions for one hours, then distributed
randomly into eight ponds each of a total area 0.30 feddan to represent
two stocking densities (400 and 600 fish/pond) and within each density
(with and without plant material) were tested. Total water area of each
pond was 1260m? water level was maintained at one-meter level
throughout the whole experimental period (150 days). The experimental
fish feeds mainly on floating and submerged vegetation as well as

filamentous algae.
F_(Iable 1) Composition of the experimental plant on dry matter basis.

F _ ltem . o {_ o _w_(yg__ —

_Dry matter o %A
_ _Organic matter 4. 8124
__Crude fibers -4 20064 @
Crudeprotein(C.P) | 1579 —

| __ Ltherextract (BE.E) = _ b 27
__Ash S SRS <.V |
NIE_(Nifrogen free extract) | _ 4241 _ |

Samples and measurements:

Water temperature, dissolved oxygen and pH were measured daily at
6°°a.m. and 12°° p.n. using temperature and dissolved oxygen meter
(YSI model 57) and pH meter (model Corning 345). Transparency and
Turbidity were measured every two weeks by sicchi disk and (Hack)
spectrophotometer (model 41700} usimg Hack kits respectively.
Determinations of water quality parameters (salimity, alkalinity, total
hardiness, phosphorus and ammoma werc carried out every two weeks
according to the methods of Boyd (1979). Phytoplankton and
zooplankton communities in pond waler were determined every two
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weeks according to the methods described by Boyd (1990) and AP H.A
(1985). Samples were collected from different sites of the experimental
ponds randomly to represent the water of the whole pond. After 150
days of fish culture, grass carp was harvested from each pond in order to

determined the total fish production.

Statistical analysis:

The statistical analysis of data was carried out by applying the
computer program Harvey, (1990) by adopting the following fixed
model.

Yij= p+ P+ 8+ (PS); + ey
Where;
Yijx = observation of the 1jk- th fish
u = overall mean
P; = fixed effect of the i-th protein level
S;= fixed effect of the j-th stocking density.
(PS); =interaction between the effect of i-th protem level and j-th
stocking density
ejx — random error assumed to be independently randomly

distributed (0, &%).

RESULTS and DISCUSSION

The water quality parameters
Physic characteristics: _

Averages water quality parameters as affected by (with and without)
dried leaves concentrate of Damesisa plant (Ambrosia maritima) 1s
presented in table (2). Results revealed that Transparency (Sicchi disk
reading in cm) had ranged between 14.5 cm (TSR, treatment) and 18.6
cm (T,SR, treatment). These values are beneficial to fish cultivation. In
this connection, Mahmoud (1997); EL-Gendy (1998} and Abdel-Hakim,
et al (2000) reported that Sicchi disk reading was 14.1 cm and 15 cm.

Turbidity is one of the physical properties that are affected by fish
used. It has been determined in FTU had ranged between 110 (T2SR;
treatment) and 125 (TSR, treatment) which show a similar trend.

The samc trend was observed in water temperature when the
average was found to be between 25 and 30C°(table 2). The higher
difference wvalues of water temperature in ponds received leaves
concentrate of Damesisa plant (Ambrosia mariiima) may be attribute to
the increase in organic matter contents of these ponds that may lead to
temperature imcreases. These are m agreement with results of Mahmoud
(1997) and Abdel-Hakim, e/ a/ (2000) who reported a slight increase in

-



water temperature with increasing manure. Transparency, turbidity and
temperature values are in the range recommended for the fish species
cultured in the four treatments.

Chemical characteristics

Average of pH values for treatiments T,SR;; TSR, T,SR,and
T,SR,were 8.5; 8.2; 9.1 and 9.4 respectively. The lower values of pH in
ponds received dried leaves concentrate of Damesisa plant (Ambrosia
maritima). may be attributing to the increase in organic matter contents of
these ponds, which may lead to pH decreases. Averages of dissolved
oxygen (DQ) have ranged between 6.0 to 7.5 mg/L. These values are
beneficial to fish cultivation and indicate that water dissolved oxygen
slight decreased in ponds received dried leaves concentrate of Damesisa
plant (Ambrosia maritima). compared to the other ponds. This attribute to
the increase in organic matter contents of these ponds, which may lead to
DO decreases.

Averages of phosphorus had ranged between 1.2 and 1.5 mg/L,
which represent the normal range of phosphorus in fishponds. In this
connection Fortes er al (1986) and Abdecl-Hakim, et af (2000) showed
that the available phosphorus was significantly (P<0.01) highest in the
chicken manure feed combination. They added that there are indications
that phosphorus content of chicken manure increased that in the soil,
although total phosphorus in the soil contributed only about 0.8 % of that
in water.

Averages of ammonia concentration (NH3), as affectea with
treatments in experimental ponds had ranged between 0.11 to 0.12 mg/L
and lay in the normal range. These values are beneficial to fish cultivation
and agreed with the findings of Robinette (1976) and Abdel-Hakim, et af
(2000) who concluded that the toxic levels for unionized ammonia f{or
short time exposure usually lie between 0.6 to 2.0 mg/L for pond fish.

Averages of Total alkalinity have ranged between 210 to 255 mg/L.
The slight differences in values of total alkalinity in ponds received
leaves concentrate of Damesisa plant (Ambrosia maritima) may be
attributed to the increase in organic matter contents of these ponds.

Averages of Salinity had ranged betweenl.Og/L tol.2 g/L. These
values showed no great variations and they lay in the range recommended
for the fish species cultured in the four treatments. In this connection,
Clay (1977) and Abdel-Hakim, et al/ (2000) showed that the highest
concentration of salinity which permits normal survival and growth for
Oreochromis niloticus, (.aureus and S. mossampicus lay between 24 .0,
18.0, and 30 g/L for the three species respectively
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Table (3): The phytoplankton organisms in the water of experiment.

”ﬂ Groups | Green algae Blue-green algae Diatoms

— (Chlorophyta) (Cyanophyta ) (Bacillariophyta)

|
Species | Closterinm leblenu ! Merismopedia elegans | Melosiva granulata
i Anfastrodesmus falcatus Anabacna spiroides yelotella meneghimana
Pediastrum simplex Nostoc pruniforme Asterionelia furmosa

U | Chara cariescens - Oscillatoria rubescens | Navicula viridula
| . Scenedesmus quadricanda | Spirulina princeps | Synedra ulna
_ Spirogyra sp Microcysdie acroginosa | Nitzchia bilobata

_“ , Stanrastrum felraocrum m
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HYDRO-BIOLOGICAL FEATURES:

Plankton communitics:

Phytoplankton:

Results presented in table (4) illustrate the effect of with or
without dricd leaves concentrate of Damesisa plant (Ambrosia
maritima) on phytoplankton commumitics. The total phytoplankton
counts for treatments T;SR;; TiSR,: T>SR;and T,SR>were fond to be
7178; 10480; 3973 and 5955 organism/ L, respectively on the
average. The results of table (4) indicate that the highest
phytoplankton values were obtained by thc TSR, treatment
followed in a decreasing order by T;SRjand T,SR;and T,SR,
treatinents respectively. These results could be explained by the fact
that organic matter has more fertilization potential compared with
other treatments. In this hence table (1) revealed that duck manure
contains 81.24% organic matter. This may reflect the better
fertihization potential of dried leaves concentrate of Damesisa plant
(Ambrosia marituna) compared to other ponds. Results presented in
table (4) show that the average counts of Cyanophyta for treatments
T]SRl; Tlst; TzSR]aﬂd TgSRz were 2100, 2500, 912 and 1762
organisms/L, respectively. Results of this table revealed that
Cyanophyta counts as a percentage from the lowest treatment (T,SR,
treatment) and the highest treatment was TiSR. followed by
T,SR;and T,SR;treatments, respectively. Results presented i tables
(4) revcaled that Chlorophyta behaved scemlier to the Cyanophyto
where the highest count was reported by the TSR, group followed
in a decreasing order by T;SR;; TSR, and T,SR, groups
respectively. The same trend was also observed m the
Baccillariophyta .

The present study indicates that Chlorophyta 1s the dominart
group followed by Cyanophyta and Bacillariophyta in the all
treatment ponds. This community
composition of phytoplankton repoited in this study is in
confirmation with observations of LL-Serafy and AL- Zahaby
(1991), who pointed out that Chlorophyta predominated all the other
groups followed by Cyanophyta and Bacillariophyta .On the other
hand Salah (1959&1960), El-Ayouty and Awwad (1976) and Borhan
(1978) gave different community compositions of phytoplankton in
fish ponds compared to results of table (4) of the preseuf study.
- Which may due to the differences in the ecological conditions of the
ecosystems studied.

Zooplankton Results presented in table (5) illustrate the effect of
with or without dried lcaves concentrate of Damesisa plant
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(Ambrosia maritima) on zooplankton communities in fishponds. The
total zooplankton counts for treatments T;SR;; T;SR,; T>SR,and
T.SR, were fond to be 1184; 1710, 821 and 1100 organism/ L,
respectively on the average. Results revealed that the lowest total
zooplankton counts were obtained by the treatment T,SR;followed
in an increasing order by T,SR,, B.M+F and T,;SR;treatments,
respectively. Results of table (5) revealed that the highest counts of
Rotifera for treatments T;SR;; T1SR;; T2SR;and T,SR; were fond to
be 590; 800; 345and 420 organisms/l., respectively on the average..
Results of this table revealed that the highest counts of Copepoda for
treatments T{SRy; T;SR,; T,SR;and TSR, were fond to be 296; 510,
311 and 390 organisms/L, respectively. Results presented in table (5)
revealed that Cladocera behaved scemlier to the Copepoda.

The present study indicates that Rotifera is the dominant group
followed by Copepoda and Cladocera in all the treatment ponds.
This community composition of zooplankton is not in conformity
with observations of EL-Serafy and AL- Zahaby (1991), where he
pointed out that Copepoda was predominated all the other groups.
These results may due to differences in the nature of the
environmental conditions These results indicate that the
commumty composition of phytoplankton and

Table (6) Effects of stocking density and Damesisa plant (4dmbrosia
maritima) on total fish production (Kg./Feddan )of grass carp.

Treatments With receiving Without receiving
Damesisa plant Damesisa plant
SR1 SR2 SR1 SR2
Initial total biomass (Kg/Fed.) | 13.55 26.84 13.64 26.22
Survival rate 99% 100% | 100% 99%
Final total biomass (Kg/Fed.) |196.96 |256.42 | 176.84 238.64
Weight gain (Kg/Fed.) 183.4 229,58 | 160.2 217.42
% of the smallest value 114.4% | 143.3% | 100% 1 133.7%

zooplankton in the all treatments ponds fluctuated greatly with
temperature, fertilization. In this concern, Riely (1947) reported that
statistically the relation of zooplankton and phytoplankton obtained
no strict relationship between the total zooplankton and the total
phytoplankton numbers (not significant).
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Fish yield per Feddan:

Averages of itial biomass/ Feddan for the experimental groups
T,SRy; T1SR;; T,SRiand T,SR;Were 13.55; 26.84; 13.64 and 26.22
kg. Respectively (table6). The differences among the expernmental
groups had due to the different stocking densities tested. Averages of
final biomass/Fed. At the end of the experimental period were
196.96; 256.42; 176.84 and 238.64kg for the same treatment groups
cited above, respectively. Results of this table revealed that the final
weight/Fed. Increased with increasing siocking density of grass carp
in earthen pond and the increase were pronounced with application
of Damesisa plant. The same trend was observed with the gain in
weight / Fed.. As presented in table (6), Survival rate of grass carp
was recorded to be 99% for groups T;SR;; T,SR; and 100% for
groups T;SR, T,SD;, respectively. Indicating that neither stocking
density nor application of Damesisa plant seemed to influence the
survival rate of grass carp reared in earthen pond. These results are
in agreement with the findings of Abdel- Hakim er a4l (2000a)
reported that pond yield of silver carp increased in a linear manner
with each increase 1n manure level and stocking density.

CONCLUSION
Based on the obtained results it could be recommended the use
of dried leaves concentrate of Damesisa plant (Ambrosia
maritima) i extensive fish production, thus it increased the
plankton communities and improved environmental conditions in
the water of fish ponds
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BIOLOGICAL AND ECONOMICAL STUDIES OF
EEL (Anguilla anguilla) CCLTURE IN TANKS
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ABSTRACT

The present study was carried out to evaluvate cel (Anguilla angwilia)
culture in fiberglass tanks at different stocking density using two levels of
dietary protein throughout 185 days growth period. The four treatments
applied included commecrcial diet containing (25 or 35 crude protein )
plus trash fish at a rate of 2 to 1 within each two densities (50 or 75/m?
eel elvers 35 g . average initial weigh ) were tested. Each treatment was
performed in duplicates.

The best growth rate was obtained with 35% dietary protein; on the other
hand, increasing the stocking density form 50 to 75 eel / m® decreased
significantly body weights regardless of protein level fed.

Dietary protein levels had significant effect on the percentages of
moisture, protein, fat and ash, and the same results were recorded for the
effect of stocking density on the chemical composition of fish flesh. From
the economical point of view a diet containing 25 % protein plus trash
fish seemed to be the best in terms of ratio of returns to total costs due to
the hmgher costs of eel fish food.

Key words: Eel culture;tank; production possibilities and water quality
INTRODUCTION

Climatic and economical considerations allowed Japanese and North-
European farmers to get profit out of European ecls (Anguilia anguilla)
cultivated according to distinct techniques (Gousset,1990). A polyculture
of eel (Anguilla anguilla), Nile tilapia(Oreochromis niloticus) and Grey
mullet{ Mugil cephelusicould be apphied in cages using a mixture of
commercial diet contaming 45% protemn with trash fish at a ratio of 2 to 1
for best yield and growth performance. However the highest net retumns



were obtained with trash fish due to the lower costs of the diet (Abdel-
Hakim, et al. 2001).

Abdel- Hakim, ¢/ a/. (2001a) reported that tilapia, mullet and eel can be
cultured together in earthen ponds and growth parameters of the three
species improved with each increase in the dietary protein level fed from
20, 32 and 44%, however a diet contained 32 % protein seemed to be the
best from the economical point of view.

Supplementary or complete artificial feeds are more effective way of
increasing the available foods for fish compared to fertilization and
consequently fish production per unit area. Development of artificial
feeds became important for itensive fish culture in Egypt (Hamza,
1996), however, supplementation of complete formulated ratios 1s a
principle factor in aquaculture to increase growth and production of
reared fish. Meanwhile, realization of the optimum protein level for
cultured fish would help in reducing the costs and maximizing the feed
conversion efficiency (Charles et al., 1984, Sampath, 1984 and Chiu et af
1987).

The aim of the present study was to investigate the effect of dietary
protein levels on growth performance; water quality; productivity and
economical efficiency of eel (Anguilla anguilla) cultured in tanks at
different stocking density.

MATERIALS AND METHODS

The present study was carried out in a private farm at El- Mahmoudiya
-Behira Governorate, Egypt. The experunent was conducted during one
growing season for 185 days. Eight circular tanks each of one m’ volume
were used. The four tanks represent two stocking densities (50 or 75fish /
m’) and within each density two protein levels (25 or 35%) were tested.
The experimental fish were obtained from Idko Lake, Behira
Governorate. Fish were transported in a tank and after arrival to the farn
they were adapted to the new conditions for 7 days, and then distributed
randoily into etght fiberglass tanks to represent the four treatments each
in duplicate. The initial weight of the eel at the start of the experiment
was 35.08 + 0.2 g/fish. Fish were fed on the experimental diets two times
daily (10 am. and 2 p.m) five days a week at a rate of 3% of their
biomass. Feed amounts were monthly adjusted on basis of the new fish
weight. Feed was offered in floating fodder mmade of P.V.C pipes as a
frame with a net inside the frame to keep the feeds availabie for the fish.
Water temperature, dissolved oxygen and pl were measured daily at
6°°am. and 12°° pm. using temperature and dissolved oxygen meter
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(YSI model 57) and pH meter (imodel Coming 345). Determinations of
water quality parameters (alkalinity, phosphorus and ammonia were
carried out every two weeks according to the methods of Boyd (1979).

Two experimental diets were formuiated to contain 25 and 35% crude
protein. Compositions of the two experimental diets are illustrated in
table (1). The two tested diets were analyzed for dry matter, crude
protein, ether extract (EE) and ash contents according to A.O.A.C. (1990)
Gross energy (GE) contents of the experimental diets was calculated
according to Omar (1984).

Live body weight and length of individual fish at start and monthly
were recorded till the termination of the experiment. specific growth rate
(SGR) was calculated using the following equation:-

SGR% =100 (Ln Wy- LaW;)/ T2-T1
Where W, is the weight at final time and W, is the weight at first time
and Ln is the natural log. (Bagenal and Tesch, 1978)

At the experimental end 6 fish were taken randomly from each
treatment. Six fish were exposed to chemically analyze for the whole fish
according to the methods of A.O.A.C. (1990).

Statistical analysis:
The statistical analysis of data was cairied out by applying the
computer program Harvey, (1990) by adopting the following fixed
model.

Yip=p + Pi+ §+ (PS); + e
Where:
Yijx = observation of the ijk- th fish
p = overall mean
P, = fixed effect of the i1-th protein level
S; — fixed effect of the j-th stocking density.
(PS), =Interaction between the eflect of i-th protein level and j-th
stocking density
ejx = random error assumed to be independently randomly
distributed (0, 8%).
Differences between means were tested for significance according to
Duncan’s multiple range tests (1955)



RESULTS AND DISCUSSION

The water quality parameters
Physical characteristics:

Averages water quality parameters as affccted by treatments are
presented in table (2). Results revealed that water temperature is one of
the physical properties that are greatly affected by treatments. It has
ranged between 26 and 27.5 °C (table 2). The higher difference values of
water temperature in tanks received feeds (35%CP) in all period may be
attribute to the increase in organic matter contents of these tanks that may
lead to temperature increases. These results are in agreement with those
of Boyd, (1983); Jobling, (1983), Abdel- Hakim, ¢f af., (2000) and Abdel-
Rahman, (2003), who found a slight increase in water temperature with
increasing manure levels and the optimal temperature for Nile tilapia
(Oreochromis niloticus) ranged between 15 and 30°C.

Chemical characteristics

Average of pH values for treatments TSr,; T;Sr;; T28rand T;Srpwere
87, 87; 8.5 and 8.4 respectively. The lower values of pH in tanks
received high levels of protemn and high stocking rate may be attributing
to the increase in organic matter contents of these tanks, which may lead
to pH decreases. Averages of dissolved oxygen (DO) have ranged
between 7.2 to 7.7 mg/l.. These values are beneficial to fish cultivation
and indicate that water dissolved oxygen slightly decreased in tanks
received feeds 35% CP compared to the other tanks.

Averages of phosphorus had ranged between 0.27 and 0.37 mg/L,
which represent the normal range of phosphorus in fish tanks. In this
connection Fortes e/ al (1986) showed that the available phosphorus was
significantly (P<0.01) highest in the chicken manure and feed
combination.

Averages of ammonia concentration (NH3), as affected with treatments
in experimmental tanks had ranged between 0.14 to 0.18 mg/[. and lay in
the normal range. These values are beneficial to fish cultivation and
agreed with the findings of Robinette (1976) who concluded that the toxic
levels for umonized ammonia for short time exposure usually lie between
0.6 to 2.0 mg/L for pond fish. Also Degani, ¢/ al . (1985),Abde! -HaKim
el al, (2000) and Abdel- Rahman, (2003), reported that ammonia
production was lower in the group fed on peliets containing 23% protein
and higher 1n the groups receiving higher protein diets and the average



concentration of unionized ammomia (NH3) had ranged between 0.53 and
0.68 ppm.

Averages of Total alkalinity have ranged between 241 to 256 mg/L.
The slight differences in values of total alkalinity in tanks received feeds
may be attributed to the increase in organic matter contents of these tanks.

Growth Performance:

As described i Table (3), the average body weight of fish mcreased
from 35 to 328.1; 330.70; 391.7] and 378.13 g. for Ty; T, Tz and T4,
respectively. Daily gam (g) was between 1.58 and 1.92g day. Table (3)
also shows that the body length of Ecl increased from 16 cm. to 33.70;
30.95; 36.97 and 35.45 cm. for Ty, T,, Ty and T,, respectively. After 185
days of culture in tanks, thce values of fish condition factor had recorded
0.86;1.12; 0.77 and 0 85 for T;, T2, T3 and T, respectively.

Results of SGR as affected by protem levels (25 and 35%) and

stocking density (50 and 75 fish /m’) were 1.21 for the low protein and
1.28- 1.3 for the high protein level respectively, indicating that fish fed
the diet high protein level showed the high SGR records compared with
those fed diet the low protein level.
As shown 1n table (3) increasing the stocking density from 50 to 75 fish
/m’ decreased SGR at all studied periods and this trend was observed
during the whole experiment (0-185 day). These results indicated that Eel
fish at lower stocking density grow better than those stocked at higher
density. These resuits are in agreement with the findings of Degani, et al.,
(1985) who reported that average weight increase of eels that were fed on
a diet of pellets containing 35%, 45% or 55% protein was stgnificantly
higher than the mean weight increase of ecls fed on pellets containing
25% protcin. And also Abdel- Hakim, e/ a/. (2001) who reported that
growth parameters of the thrce species (Tilapia, Mullet and Eel ) cultured
together in earthen ponds improved with each increase m the protein level
fed from 20 , 32 and 44%.

With regard to the interaction between protein level and stocking
density it noticed that the best SGR value was recorded by fish fed the
high protein level diet (35%) and reared with the low stocking density
(table 3).

Whole body composition of eel:

As 1llustrated in table (4), when protem level increased from 25 to 35%,
the percentages of moisture, protein and ash were decreased from 43,13
to 36.4%; 44.43 to 43.72 % and 5.72 to 3 13 %, respectively and the
percentage of fat increased from 49 .85 to 60 52% with msignificant effect
of protein level on the above reported components. These results may

-
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indicate that fat contents in eel whole bodies increased on the costs of the
protein contents. This is true, thus eels fed on higher protein diets grow
faster and utilized the dietary protein as energy source which resulted in
deposition of more fat rather than body muscles. The same trend was
observed at treatment of 75 fish/m’. These results are in agreement with
Abdel- Hakim, et al, (2001)who reported that eels fed on 32 or 42%
protein diets had higher moisture percentages in the whole bodies
compared to those fed that 20% protein diet and protein contents
decreased significantly (p<0.05) with each increase in the protemn level
fed and fat percentages showed the reverse trend

Survival rate: -

The survival rates for entire period for different groups are presented in
(Table 5). From Table (5) it can be seen that fish in tanks (T3) which
received 35%CP at 50 fish / m’ exhibited higher survival rate (93%) than
Tland T2 treatments which resulted in 90% and 92% respectively.

Mortalities were within the acceptable range of eel culture and all
mortalities recorded were due to accidental factors rather than treatments.

The most mortality figures occurred during the biweekly sampling,
particularly the first month afier stocking. The high initial moralities were
probably due to the small size of the fish at stocking. Hepher and
Pruginine, (1981) reported that mortalities are often correlated to the size
of fish, since smaller fish are more susceptible to disease and handling
than larger one.

Total Production and Economical Evaluation:

Table (5) indicates the changes in the total costs LE. and total yield
(Kg/m®) of eel reared in tanks under different treatments for 185days.
Averages of total production costs including fingerlings price; diets and
labor were found to be 190.3; 229.94; 245.55 and 298.92 LE. for the
experimental groups T1; T2; T3 and T4, respectively. The higher inputs
costs of groups T2 and T4 had due to the higher inputs in fingerlings (75
fish) and consequently the price of diet consumed. The maximum net
production rate was obtained from the (T,) treatment, being 26.09 Kg/M®
But the lowest net production rate was found at the (T,) treatment, being
14.76 Kg/m’,

From the data m table (5) it can be seen that the gross income (from
the sale of fish) varied among all treatments. Since, the (T4) treatment had
the highest income, while the (T;) treatment had lowest income. On the
other hand net returns (total returns over total costs) were the highest for
treatments T2 followed by T4, T3 and T1, respectively. This may lead us
to recommend a stocking density of eels at a rate of 75 fish/m’ of tank
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water and feeding it on a diet with 25% crude protein, thus this group
achieved the highest net income {79.39%) to the total costs These results
are i113agreement with Degani, e al., (1985) who reported that production
per m”  was higher in the groups fed on 45% or 55% protein than in the
groups on 25% or 35% protetn. And production was higher in the groups
stocked at high density and lower in those stocked at low densities. The
production of slowly growing eels was lower than that of moderately
growing eels. Also Gousset,(1990) found that climatic and economical
considerations allowed Japanese and North- Furopean fanmers to get
profit out of European eels (Anguilla anguilla) cultivated according to
distinct technmiques. Therefore results of economical evaluation suggest
that applying this scheme (T, treatment) is viable and it is more important
for expansion of eel culture in Egypt.

CONCLUSION
Based on obtained results in this study it could be recommended that
a feeding system for Eel culture tanks which includes performing 25%
CP. plus trash fish at a rate of 2 to | for five days a week at a rate of 3%
of their biomass weight per tank, when the tanks are stocked with 75 eel
(35 g. average weigh) /m°.
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(Table 1): The composition of the cxperimental diets.

Diet No o
Ingredient Ty | bt 7
. ..-.*ﬁi___-i%i’é_,c“-?l_,, _B5BRCP)
 Yellowcorn 404 . -
Fish meal (733% CP) } 250 T 604
Riee 1 se T
starch - T 266
|Fat 40 L - |
LFxshroxl _____4*__7_L Y S __7__4
Vitamin premix* i R R R
Mﬂgr_al mixture** _‘}___ 2 *j
Cellulose e 2 5 B
Carboxymethyl cel]ulose M I ._]
t'Total L _‘F__ 100 100 B
[ Calculated diet ¢ compositions ‘
fed - o | B .
LLErotelg%»_ L2535
I_Qross cnergy K cal/100g*** 42990 398 44 1
} Analyzed % on dry matterbasis - . . o
'__ rude proten (CP) 246 ___4_ 343 __]
Ether extract (E.E) _-__ . 1180 1000 J
Crude fibers% TiTTas T T T sE
Nitroge rogen it free extract(NFE) . {____ 555 _,_i__,_ 345 )
Lf}@f/o__ e __#3_20' 146

*Each gram of vitamin premix contains 20.00 u vit. A 2001u vit, D3, 400 vit E, 20
mg Niagin 4 5 mg riboflavin, 3mg pyndexine, 0.013 mg vit. B12, 100 g chorine
chlorde and 2 mg vit K.

¥*Each grain contains O 83 Ca. 0.63P. 078 Na. 0.018 Mn, 0.011 Zn. And 0001 Cu.
The Mixturc was preparcd by mixing 35 parts of dicalcium phosphate, 3 parts of
mireral premix and 2 part of common sait

#¥% According o Omar (1984).
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Table (2): Averages of water quality parameters of tanks during different months of
the experiment (185 days)

| pH | " T Alkalmity T 1
emperature
Treatment I Months } D.O g/l ca cos PZQ”’ NH; IgC
mg/L mg/l me/l |
6 [1Tler [T jor Tl 6 T127
Julic. |84 |89 |72 |85 255 |295 [039 | 013 |25 |28 |
| Try Aug, |88 |88 173 (85 245 |285 1025 | 03l |25 _ 130 |
| Sep 189 |90 (7487 235 245 1032 [ 020 [24 30 |
| " Oct_ 88 [88 70180 [205 [265 1022 | 011 |24 29
1 | Nov. |89 |92 [72]78 [205 [235 012 | 0.10 |23 28
, o Dec |89 [92 | 6680 207 [237 '034 | 010 [24 27
Average 87 7.7 241 (.27 0.15 26
C Tulie. |89 88 [70[85 [21 1241 [023 [ 034 |25 29
Tr, Aug. 189 189 (71178 [249 1289 (026 | 0.16 |26 30 |
Sep |84 192 (7283 [239 [249 1035 | 023 |24 31
| Oct__ [88 |88 |64 |78 |209 | 269 1040 ] 014 |25 29
Nov. [89 (92 |70 176 209 [239 [013 | 013 [23 9 |
Dec. |88 190 |69]83 259 1299 1033 [ 013 |25 27
Average 87 7.5 245 0.28 0.18 26.5
Julie. [82 (87 [69[82 [265 [247 [032 | 012 |25 30 )
Trs | Aug, |86 |86 |70 |82 [217 1295 034 | 030 |26 28
Sep 187 |88 [71]84 [2a5 1255 [039 | 0.9 [25 31
Oct_ |86 186 |68 |77 215 1275 (022 | 010 |26 29
Nov. |87 190 (6975 |215 [245 (012 | 09 |24 29 |
Dec. |87 190 [63]77 [255 305 025 0.9 [25 [31 |
Average 8.5 74 251 0.27 0.14 27
julie. [81 "85 [67 (80 [270 [252 [044 | 0.11 |26 32 ]
Try Aug |85 /86 168180 260 [300 |032 | 010 |27 30
Sep. 186 187 [69 |82 [240 |260 [ 042 | 020 |23 31|
Oct |85 |89 (66|75 |20 |280 To3s o013 126 30
( Nov. |86 [89 [67[73 [220 [230 [022 | 010 24 30
| Dec. |86 |85 (61]75 |222 {315 [049 031 [26 28
Average - 84 | 72 | 756 [037 1 015 275

Try (25% CP, 30 fish/m®);, Tr2  (25% CP, 75 fish/m®); Try (33% CP, 50 fis/m®); Try (35% CP, 75 fish/m?)
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Table (3): Least Square means and standard error for the effect of stocking
deﬂSlt) and experlmenml diets on growth performame of Eel (Anguilla anguilla).

_Treafment No . . [ Dlet(1I25%CP __ } ”__#_7_31_:31—._{'@ 35%CP7 R
: : S 1 :

iy ' __ /oty ] -_'('75 f/m) a{ (50 f/m) } (7'5 E/n
TAvg. Imml Bodw \Nught (;3) “y5ositoz | 35127022 35187202 ! 3812702
 Avg. Funal Body weight () | 328 1041 34 7330770135 | 39171°4133 378 13"+ 1.33 }
* Weight gam (g) D 29v02 T 29558 35653 3301 ]
Daily gain (g) . 153 1.6 193 '
__F;pcuﬁc Grmmful da\) 120"+ 02 | 12102 13202
_Tnitial Body length em) | 16, 4045 16217045 62043
Frnal Body length{cny) | 3370° 10 06 | 30. ‘)5 +#) 06 | 30 97 ':t() O_b |35 »
Condition factor (K) 0867005 | 05 [ 112°+005 | 077°=005 | 085 57 +0 05 |

F1gm es m the sanie row having the same supcrscrlpt letters arc insi g,mhmml\ different (P<0.03).

Table (4): Whole body composition of Eel (Anguilla anguilla) Ted experimental

_diets.

Items l

Diet(1)258CP

e

D:Let (2) 35%CP

1 2 3 T g
- (50 £/m’) ' (75 £/m") (50 f£/m’) (75 £/m’)
Dy matter % 431375063 136137£043 [ 36472045 [3774°2 106
- Protein % 444372067 [ 34907 €023 (4372720385 [3226°+£109
' Fat% - 498570 40 603272039 | 5315%+ 043 #1761'117'10 4%'_4
[ Ash% 157274066 [ 458°2006 | 3.13%+068 | 327 t0

Fi 1gurcs in the same row h'nmg the same superscript letlers are m51gruﬁcamh different (P<0.05)

Table (5): Economical Efficiency of Eel (Anguilla anguilla) fed experimental diets

_in L E /M
o] pietqiyzsace ] pier(z)adscp
Iten! | T B e G R R R
(50 £/mf) 1 (75 £/m") | ';So_f'?ni:%)_'f (75 _£/m’) 1
A__\Erdgc sg_gﬁal :?tokmg (g) _____ ’ij _ +"_ "‘l‘i—_ 35 B 35
Average size at harvesting | 32810 33070 39171 37813
“Survival rate % 1900 92.0 930 | 920
_Production Kg /M* b6 ] 2281 1821 J[ 2609
A Operaling costs L )
~ Fish fingerlings 50 I s T s jr
Food 4003 5494 95 33 12392 |
T T Xavor T 7 oo 1 qoo 17 e T T om0
Tolal Operating costs __ ;  190.03 f 22994 } 245355 . 29892 |
(BFixedcost TG B R
‘Taxcs (lank) 123 123 125 i
Dep(@glfitlol](tcrxlk) Moo 50 _ A0 , ‘u() ﬂj
_ Total Fised cos( w25 T Ters ]L 625 65T
. C-Tolal costs’ M* 25253 29244 308 05 Tiia2
D Rclurns T I r o
. - b e A — —
‘Fish salcs: A ‘ :
" Total Returns ' M° J‘ A8 52403 J 4]8 M B L 600 07 ]
Nl returns/ MY ST T ks 0 ot T 239460
E-% Net rcturns Lo tolal 11 1, 2y 190, 15 960, 66 250

, L.O‘RIR

The ecanomical (_\dll.ldtlml of resnlts was carried out .n,mrdmb 1o markel pnu_s mn

200mLE



R i
dl-
‘5

s ‘f\
(O

J.a_ﬁl mL:. A Y Amala
Shad ol 38 e d&\.ﬂﬁﬂ.l._\.cc‘hcnﬁf

gl gl
oty S 19 e il SOl 3 (o] (30 1 St 59
a¥ ooV yagisl YE-YY (5l A

ki b | (gui ol 1 (gt} Gl @ ol ! it | (gedi chud i 19 i 9 Gt i) 5
et sl i o0 ko § e il e

N )
QT el Gl ) i ¢ yond el sk
" g, el ol G, ¢ o St i ) e

Senlt Sl i =¥ ALY La gy 43l aud Y sSandl B Bl nd -
ias iyl adlaedlland! Egayd (5 38 jall Jeadt
aJ:p..g.“ l.bab.u~3__|§_1ﬂ 4._1.5.\311&5_).&.« é.n.udl tﬁ)_}h\”‘;ﬁ—f

-a;&Lﬁ.‘.}-—_,.a.zA.uu JﬁJ‘ﬂ@ML‘L J«S\J_).“‘-.I.‘S-l_'“ lﬁw‘—}dj&ih—)\j\ﬂ:\ub}“&u@uﬁﬁ,

ARRRS AR IEAWCR SRR ARES & SRR SV S
|

e

R ARSI I S RN I AR 4 S

!
i
E-mail-azwolla@yahoo.com : www SAKC gq nu

 E-mail salehkamel@yahoo com







ool 8 oly el aadl 3 g pall dland o dgaliai®) g dsa ol g il o
dilida Lracad CObalaa 5 cpSad ClES cial

{ mal il il 7 sdes Al Gaall e Calgadl ae Cpal e el ¢ S cuad daaa
Sanall ST s Y E DV 'L R PR PL IR I B8 oSl £ 15 5l il =)
e e il Aadla e dlan) Eogat o 3 yalt Janl) _
5 pal Alailaar Tk i et g 5 pla . Sandl £ JN o ¢

ol 38 Jall o) sl Clladally adgall (35 apenl) 5l Al )3 4l e gl
co—raill g pall @y AbaBY oe il 5 ) SISO Cile ganag 4alii¥ly geill Y ana
¢ e (ssdadeang S Gal@Y e Glas g A sae L;ééb‘mm&uﬁtﬁieid.a&;
O o5 Al e oW A sanall ¢ eV Baxy 1XT 2al gl Gaiill Cilaliey galid
podill ol a0 5 h g Jaw ey Aarsal 00 e v =Yoo il ol gl diledd e ES
O Jis B peaiag Bk (o Gaap JS palill 2280 Jaaay (il gall (3 5 Ladsesd aa
CrSadi 5 Al de ganall g o e Adalae JS ) 88 Gy il aBge (B aghfll 59 Ghaill
s a B0 Janay 48 ) 3all o) sl Callatally Lidad 5 4 Yl 4Bl caldESh i
P13 ) Cala o) i€y Al CHBESH il (Sad o5 44N 4o panall Lt L paud ellesy)
Yool &dg Jgl (Sag¥e e sdipw Jgl e A pall 38 0 g (a8 e
Gotadall Lggd anan ol 4l aleleall (e lgple Jpmanll o5 s ¥ ara (Juadl
2 oabg My ol all (3, lead ardiul (g (YT alalaal) Gl lig 48 ) 5all o) juasd)
ey 400 Alobaall g Auniiall CHEESH 8 laguiny J3S1 i€ ellan¥) alual i3
Ll AU e S et Caien gad sall (530 o s¥) Aot g 43 el o] juzadl)
AN Alobaally 43 EL Nl e 3 gl
ot A4S G Slall aflel) dailly 4y gia dgus Juadl i€ ALY Amlll ey
AN alaleall §yaal s 30 Lealy 440 dlobea



BIOLOGICAL AND ECONOMICAL INVESTIGATIONS OF SILVER
CARP (Hypophthalmichthys molitrix) CULTURED IN CAGES AT
DIFFERENT STOCKING DENSITIES AND MANURING
TREATMENTS
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ABSTRACT

The present experiment aimed to study the effect of chicken
manure fertilization, blue green Algae as well as stocking density on
plankton communities, growth performance, productivity, and economic
efficiency of growing silver carp (Hypophthalmichthys molitrix). The six
treatments were done used threc cage units each contained 4 cages each
of 9x6x3 m’ in diameters.

The first cage unit represented two stecking densities (2500 or 5000 fish
fingerlings averaging 50 g in weight /cage) each in duplicate with
application of fresh chicken manure i amounts of 5 kg / every second
day per cage. Chicken manure was applied by filling it in cotton bags
which was fixed at the cage sites. The second umit represented the same
stocking densities cited above in duplicates with application of blue green
algae in amounts of 5% of body weigh weekly. The third umit represented
the same stocking densities cited above in duplicate without treatment
(natural food only). This study was conducted from first September2000
to first July 2001,

The best growth rate was obtained with the second group fed on blue
green algae followed by the first groups with applied chicken manure and
the increases of body weighs of silver carp were more pronounced
(P<0.05) at lower stocking density Application of Blue green algae and
chicken manure improved the total phytoplankton and sooplankton
counts, respectively, compared with treatment natural food only.

Key words: Silver carp. stocking density, bluc green algae: cages.
economic efficiency



INTRODUCTION

The manure can be used from a direct or indirect integration of fish and
livestock. In the direct integration system, fresh manure 1s added
continuously to the ponds, while in the indirect integration the manure 1s
transported to the ponds and used in fresh or treated forms in different
manure regime (Peker, 1994).

Starling et al., (1990) examined the impacts of three facultative
planktivorous fishes, Congo tilapia (71/apia rendallr), bluegill (Lepomis
macrochirus) and tambaqui (Colossoma macropomuin), and an obligate
planktivorous fish, silvar carp (Hypophthalmichthys molitrix) on plankton
community and water quality of a tropical cutrophic reservoir. Silver carp
suppressed Copepod nauplii, Cladocerans and rotifers while the presence
of tilapia and bluegill were associated with increased rotifers density. The
dominant Blue- green algae, Cylindrospermopsis raciborkii (98% of
phytoplankton biomass) was enhanced in the presence of bluegill, tilapia
and tambaqui, but reduced in the presence of silver carp.

Bakeer, (2001) studied the cffect of duck manure 20 kg. every second
day per cage and stocking density (25and 50 fish /m®) in cages Results
reveled that body weight and length increased significantly (p<0.05) and
there was inverse relationship between the increases and stocking density.

The present investigation was performed to study the effect of chicken
manure fertilization, Blue green Algae as well as stocking density on
plankton communities, growth performance, total production, and
economic efficiency of growing silver carp (Hypophthalmichthys
molitrix).

MATERIALS AND METHODS

The present study was carried out in branch of the River Nile (Rasheed
branch) at Behira Govemorate, Egypt. The water at the experimental
study had an average salinity ranging between 2-3 g/l. The experiment
started at 1™ September 2000and lasted at the 1** of July2001 (10 months).

Three cage wnits each contained 4 cages each of 9x6x3 m’ in diameters.
The first group of four cages represented two stocking densities 2500 or
5000 fish fingerlings averaging 50 g m weight ‘cage (15-30 fish/m®) each
in duplicate with application of fresh chicken manure in amounts of 5 kg /
every second day per cage. Chicken manurc was applied by filling 1t in
cotton bags which fixed at the cage sites. The second group represented
the same stocking densities cited above in duplicates with application of
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blue green algae as feed in amounts of 5% of body weigh weekly. The
third group represented the same stocking densities cited above in
duplicate without treatment. Blue green algae were offered in floating
fodder made of P.V.C pipes as a frame with a plate weed inside the frame
to keep the plankton communities avatlable for the fish.

The experimental chicken manure and Blue green algac were chemically
analyzed according to the methods of AOAC (1990).The chemical
composition of blue green algae and chicken manure are shown in (Table
1)

Live body weight and length of a random sample of 150 fish from
each cage were taken at start and every 15 days and were recorded till the
termination of the experiment. The fish were netted from the water and
weighed to the nearest gram. Standard length of fish was measured at the
beginning and at the end of the experimental period to the nearest mm.
Then the fish were returned ummediately to their cages.

Measurements:

Water temperature, dissolved oxygen and pH were measured daily at
6°°am. and 12°° p.m. using temperature and dissolved oxygen meter
(YSI model 57) and pH meter (model Corning 345). Transparency and
Turbidity were measured every two weeks by sicchi disk and (Hack)
spectrophotometer (model 41700) wusing Hack kits respectively.
Determinations of water quality parameters (salinity, alkalinity,
phosphorus and ammonia were carned out every month according to the
methods of Boyd (1979). Phytoplankton and zooplankton communities in
cage water were determined every month according to the methods
described by Boyd (1990) and AP H.A (1985). Samples were collected
from different sites of the experimenta: cage randomnly to represent the
water of the whole cages.

Parameters of specific growth rate (SGR %) and condition factor (K)
was calculated according to the following equations:
SGR%=100(LnW5-LnW,)/T,-T, (Bagenal and Tesch, 1978)

Where W, and W, are the first and following fish weight in grams, Ln 1s
the natural logarithm and T is the growing period in days.

K= weight g x 100 /length em® (Hopkins, 1992) Where W and L. are

the individual final weight and length of the fish.

After ten months of fish culturc, silver carp was harvested from each
cage and a sample of 150 fish was randomly taken for body weight and
body length measures,

Statistical analysis:

The statistical analysis of data was carried out by applying the computer
program of Harvey, (1990) Differences among means were tested for
significance according to Duncan's muliiple range test (1955).

o



RESULTS AND DISCUSSION

Water quality parameters

Averages water quality parameters as affected by manuring source
are presented in table (2). Results revealed that Transparency {Sicchi disk
reading in cm) had ranged between 14.1 cm and 15 cm. These values are
beneficial to fish culture. In this connection, Mahmoud (1997), EL-Gendy
(1998) and Abdel- Hakim, e/ o/ (2000) reported that poultry or duck
manure, as organic fertilizers had no influence on Sicchi disk reading.

Turbidity is one of the physical properties that are greatly affected by
culture of silver carp (Hypophthalmichthys molitrix). 1t has been
determined in FTU had ranged between 124.5 and 126.6 which show a
stmilar trend for all treatments. The same direction was observed in water
temperature when the average was found to be between 27.00 C° and
28.8C° (table 2). The difference values of water temperature in cages
fertilized and received blue green algae in all treatments may be
attributing to the increase in organic matter contents of these ponds that
may lead to temperature increases. These are in agreement with results of
Mahmoud, (1997) and Abdel- Rahman, (2003) who reported a slight
Increase In water temperature with increasing manure. Transparency,
turbidity and temperature values are in the range recommended for the
fish species cultured in the six treatments.

Average of pH values for treatments T;SR;; T;SR;; TSRy, TSR,
TiSR;and TiSR; were 8.1; 8.0; 8.4; 8.3; 8.5 and 8.8 respectively. The
lower values of pH in cages fertiized (T; + T,, may attribute to the
increase in organic matter contents of these cages, which may lead to pH
decrcases. The acid and alkaline death points were found between pH 4
and 14 (Swingle, 1961 and Calabrese, 1969).

Averages of dissolved oxygen (DO) have ranged between 7.2 to 7.6
mg/L. These values are beneficial to fish culture and indicate that water
dissolved oxygen slight decreased in cages fertilized compared to the
other cages. This attribute to the increase in organic matter contents of
these cages, which may lead to DO decreases.

Averages of phosphorus had ranged between 1.2 to 1.5 mg/L, which
represent the normal range of phosphorus m fish cages. In this connection
Fortes er al (1986) and Salama, (2003) showed that the available
phosphorus was significantly (P<0.01) highest in the chicken manure feed
combination. They added that there arc indications that phosphorus
content of chicken manure increased that in the soil, although total
phosphorus in the soi1l contributed by about 0.8 % of that in water.



Plankton communities:
Phytoplankton:

Results presented in table (3) illustrate the effect of treatments on
phytoplankton communitics. The total phytoplankton counts for
treatments T,SR;; TSRy, T;SRy; Tp_SRp_; T:SR;and TiSR; were 4524,
3918; 5258: 4528; 3780 and 3390 orgamisms/I., respectively on the
average. Results presented in this table indicated that the phytoplankton
total counts increased in the treated cages compared to the control. The
results of table (3) indicate that the highest phytoplankton values were
obtained by the T,SR; and T,SR; treatments followed mn a decreasing
order by T, and T; treatments, respectively. These results could be
explained by the fact that blue green algae has more fertilization potential
compared with other treatiments. Results presented in table (3) revealed
that Chlorophyta, Cyanophyto and Baccillariophyta recorded the highest
counts (relatives T, group) followed in a decreasing order by T)and T
groups, respectively.

The results of present study indicates that Chlorophyta is the
domunated group followed by Cyanophyta and Bacillariophyta in all
treatment cages.( tables 3).This community composition of phytoplankton
reported in this study is i confirmation with observations of EL-Serafy
and AL- Zahaby (1991), and Abdel- Hakim, et af (2000), who pointed out
that Chlorophyta predominated all the other groups followed by
Cyanophyta and Bacillariophyta .

Zooplankton Results presented in table (3) illustrate the effect of
treatments on zooplankton communities m fish cages. The total
zooplankton counts for treatments T;SR;; TiSR,; ToSR;; T,SR,
T3SRjand TSR, were 3037, 2537, 3270, 2846, 2515and 2188
orgamsms/L., respectively on the average. Results presented in this table
indicated that the lowest total zooplankton counts were obtained by the
treatment T; (control) followed in an mncreasing order by T;. and T;
treatments, respectively. The present study indicates that Rotifer is the
dommant group {ollowed by Copepoda and Cladocera m all the treatment
cages. This commumity composition of zooplankton 1s not in conformity
with observations of EL-Serafy and AL- Zahaby (1991), thus he pointed
out that Copepoda was predominated all the other groups. These resuits
may due to differences tn the nature of the environmental conditions and
feeding habits of the different fish species

These results mdicate that the commumty composition of
phytoplankton and zooplankton in the all treatments fluctuated greatly
with temperature, {ertilization and feeding habits of fish In tlis concern,



Riely (1947) reported that statistically the relation of total zooplankton
and total phytoplankton had no strict relationship (not significant).

Based on the obtained results it could be recommended the use of blue
green algae and chicken manure in cage culture of silver carp, thus it
increased the phytoplankton counts in the water.

Growth performance:

Averages of body weight of silver carp as affected with stocking
density and application of chicken manure during the experimental
periods are presented in table (4). At the start of the experiment averages
of initial weight ranged between 48.91 and 52.48 g. and differences
between the experimental groups were insignificant indicating that
distribution of experimental fish were completely random. Eight weeks
after the experimental start results revealed that averages of body weight
of silver carp increased significantly (P<0.05) in-groups receiving Blue
green algae within each stocking density tested and the increase was more
pronounced (P<0.05) at the lower stocking density. The same trend was
observed during the all the experimental after the start of the experiment.
At the end of experimental period 10 months, averages of final weights
were 588.66; 564.36; 651.54; 608.62; 531.23 and 522.62g. for the groups
TiSRy; Ti1SRy; T2SR;; TSR, TsSRand T3SR; | respectively (table 4 ).

The analysis of variance for final body weight indicate that final body
weights of silver carp increased sigmificantly (p< 0.05) with application
of Blue green algae and the increase was more pronounced (p< 0.05) at
lower stocking density . Table (5) also shows that the body length of
silver carp increased from 13.3 to 40.1; 13.2 to37.5; 13.7 to 42.4;13.3 to
38.3; 129 to 39.8 and 13.2 to 35.7 cm. for T1SRy; T\SR,; TaSRy; T2SR;.
T3SR;and T3SR; , respectively. After 10 month of culture in cage culture
and the values of fish condition factor were 1.21; 0.8; 1.15, 0.75,0.92 and
0.69 for T\SR; T1SRy; T,SR,; T,SR; T3SRiand T3SR;, respectively.

The results indicate the application of blue green algae in cages stocked
with silver carp fingerlings at a density of (2500 fish /cage’ resulted in
higher (p<0.05) final weight compared to the unmannered cages and
manure cages with higher stocking densities .These results are in
agreement accordance with results of Pullin and Shehadah (1980)
reported that in creasing the are of manuring enhanced the growth rate of
fish. Also Haftz and Abde! - Hakim (1998) reported that increasing the
application rate of duck manure from 150 to 300 or 450 kg/feddan every
two weeks increased significantly the final body weights of silver carp
cultured in earthen ponds. They added also that final weights increased
with decreasing stocking density from 4800 fish /feddan to 3200 fish /
feddan. Furthermore, Abdel - Hakim er o/, (2000), reported that
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increasing the level of poultry manure application from 150 to 300 or 450
kg/feddan every two weeks increased significantly the final weights of
silver carp cultured in earthen ponds and the increase was more
pronounced when the fish were stocked at lower density (3200 fish /
feddan) compared to those stocked at higher density (4800 fish fedden)

As described in Table (6), the average body weight of silver carp

mcreased from 50 to 553.27; 52023, 64848 ; 578.39,488.22 and 448.53
g. for T]SRI; T[SRzI, TQ_SRl_; TzSRg; TqSRlaIld T3SR3 . respectively. Daily
gain (g) was between 1.32 and 1.98g.
Specific growth rate (SGR) recorded 0.79; 0.78; 0.83, 0.80, 0.74 and 0.73
for T:SR;; TiSR;; ToSR; T2SR, TiSRjand TiSR; respectively. These
values arc in agreement with that reported by Bakeer, (2001), who found
that SGR of silver carp was 1.3 when cultured in cage. The high value of
daily gain and the other growth trarts found in this study may be
attributed to the presence of the natural food organisms which enhanced
by the blue green algae.

Table (7) shows that, fish yields in the present study were 1427.5:
2708 92; 1579.98; 2921.37; 1274.95 and 2482.44 Kg/cage for T;SRy;
TSRy, T2SRy; TSRy TiSRjand TiSR,, respectively. As illustrated in
table (7) The fish yield in the present study was higher than that obtained
by Hafez, et al., (1998) and Bakeer, (2001) who found that the total fish
yields of silver carp were 12.7 and 12.9 kg/m® when there initial weights
were 23 27 and 30.7, respectively.

Survival Rate

As shown n table (7) survival rate were 97, 96; 97: 96; 96 and 95%,
for T!SR]; T]SRQ_; T;SR1; TzSRz; T3SR1aﬂd T3SR2, respectively. These
results are in agreement with Bakeer, (2001), who obtained 97% survival
rate [or silver carp in cage culture

Economic Efficiency.

Table (7) shows the results of economical evaluation including the costs
and returns for treatments applied in kg./ cage and income in (L..E) for 10
month. Total costs were 1300; 1925; 1245, 1870; 1225 and 1850 L.E
/cage for T SR;; T;SR,; T,SR;; T>SR; Ti;SRjand T;SR,, respectively
These results revealed that the total cost of TSR, (chicken manure) was
the highest than other groups. On the other hand, the total cost of T:SR,
(natural food) was the lowest due to the absence of input costs. Net
returns in L .E per cage were 5837.5; 11619 6; 6654 9; 12736.85, 514975
and 105622 for T:SR{, T|SR2; T;SR]; TzSR: TzSRlalld T;SR:,
respectively.
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Percentages of net return to total cost for treatments cited above were
449, 6036, 5345, 6811, 420.3 and 570.9% for T]SRl; T]SRZ; TzSRl;
TSRy, T3SRjand T3SR,, respectively, indicating that the highest net
returns were obtained with the group T2SR, (Blue green algae at a rate of
5% of body weight per week) followed by T1SR2 (fertilized with chicken
manure in amounts of 5 kg / every second day per cage); TsSR; and the
other treatment groups, respectively. These results indicate that stocking
of silver carp at a density of 5000 fish /cage (30 fish/m?) with fertilized
on blue green algae is the most profitable procedure for fish cage
culturists.

Recommendation

Based on the obtained results, the use of dried blue green algae in cage
culture could be recommended for growing silver carp
(Hypophthalmichthys molitrix) and the fertilized rate was 5% of fish body
weight every week, when the cage stocked with 5000fish(30
fish/m)weighing 50g /cage.
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Table (1): The chemical analyses of blue green algae and chicken manure on basis of dry

matter,

Analysis% of Blue green algae

Crude protein Ash Vitamin C mg/100g k P
9.62 48.17. 3.5 0.27 0.89
Analysis % of Chicken manure
Crude protein | Carbon Nitrogen % Phosphorus % C:N N:P
% % Ratio Ratio
9.83 38.39 164 0.29 23.41 5.66
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Table (3): Least square means and standard errors for plankton abundance in all
experimental groups.

Phytoplankton (Organisms) L

-
Treatments

Chlorophyta Bacillarophyta | Total. % of the
Cyanophyt phytoplankton | smallest
value.
ARKk ®X ****

TixSR; 2123+43 4 1380+60.3 1021+34 3 4524+107.6 133.4%
T;x SRy 1895+ 43 4 12134603 810+34.3 3918+107.6 115.5%
Tax SR, 248343 4 1565+60.3 12104343 5258+107.6 155.1%
T.x SR, 2337+43.4 1421460.3 1918+34.3 4528+107.6 133.5%
T5xSR; 1798+43 4 1312+60.3 6704343 3780+107 6 111.5%

Tsx SR, 1638443 4 1122+60.3 6304343 3390£107.6 100%

Zooplankton (Organisms)L

Treatments Rotifer Copepod Cladocera Total % of the
zooplankton smallest

value.

* ¥ RO LE L ]

T, xSR, 1452185 898+25.8 687+24.2 3037+103.2 138.8%
T;x SR, 1290+18 5 7184258 5294242 2537£103.2 115.9%
T,x SR, - 1615+18.5 891+25.8 764+24 2 3270+£103 2 149.4%

T,x SR, 1439+18.5 7254258 682+24 2 2846+103.2 130%
T5xSR, 12344:18.5 765425 8 516+24 2 2515+£103.2 114 9%

TsxSR, 1130+18.5 6154258 443424 2 2188+103.2 100%

+ Mean of 12 samples (2 replicates and 6 samples for each replicaie)

** P<0.01

Yo

R P<0.001

.
g
B ".;
o
4 [
Bk




Table (4): Means and standard error (MeaniSE) for the effect of treatments on the body weight (BW) of Silver carp (H. molitrix)

Variable Start (BW1) |2 monthes (BW2)|4 monthes (BW4)| 6month (BW6) | 8 month(BWS8) | 10 mounth( BWi0)
Treimei (h —
nmnmmmambﬁm 50.1540.57a 143501024 0 25315106 b 368 18+1.15b 589.44+1.18b 60298268 a
Eﬁmam_‘cnnz Algac . 50.3440.57 a 150.78x0.24 a 275202106 390.54+1.15a 650.27+1.18 a 659.62+2.68a |
Natural food 5032+037a 145.62:024 a 239.67£1.06 2 35962268 a 450.43+2 68 a 5696222 68b |
Stocking rate SKB) | -
SR (2500 fish/ cage) 30113066 1492740 61 a 2737040 18 a 3917011304 521.18+172a | 6104243.16a |
, SR- GW:I:@:. cage) 500210474 1330840610 247 48+0.18 b 367442130 b 510154121 b 568.2844.13b
W.x SR . I.A . ||wy|! Jﬁ ‘
| TIxSR B 50232093a | 168 14£121b 267.89+1.67 b 388.65:184b | 5532722420 588.66+4.37b_
| TIxSRy | 489130.66a_ | 135696£080b 254.4741.34b 374.70£130b | 52023+1.72b 564 36+3 09 b
i T2x SR 524843 23a 17237+1.25a 299 514167 a 41990+1.78 a 648 4842 14 a 651.54+4.32 a
T2x SR, | 3133i066a 156 1940.16 2 270.48+1.18 a 391.18+130a 578.39+1.71a 608.62+3.10 a
T3x SR, 5171x0.57a 148.6212 65¢ 23962142 68 ¢ 333624108 ¢ 488.22+2 68 ¢ 331.23126l1c
| T3xSR, T 17498140 14 a 139.682.68 ¢ 235.16+2.18 ¢ 339.64+1 21c 448 5312 32¢ 522,622 68 ¢
aﬁﬁ: mean 50.77+053 ¢t 156 99+1 .64 261.18+1.39 374943141 1 339.52+2.16 577.83+3.36 ki

Means with the same letter n each column are not significantly different

P05 ** Pel 01 *** P<) 001

71 (BW1 BW2, .)afier two month, after four month.



Table (5): Means and standard error (MeantSE) for the effect of treatments on the body Length (BL) of Silver carp (H. molitrix)

Vanable No. Start (BL1) |2 monthes (BL2) |4 monthes (BL4) | 6month (BL6) |8 month(BL8)| 10 month( BL10)
Treatment {T)
| Chicken manure 150 13.310.08 2 15.4940.08 b 19.9240.09 b 25.9840.10b 32.0240.13 b 41.4+0.18b
Blue green Algae 150 13.240.08 2 16.03+0.08 a 21.08+0.09a 26,5840.10 a 33.3540.13 a 43240182
Nutural food 150 13.8+0.18 a 15.8630.18 b 18.86:0.18 b 25.1640.18 b 31.8610.18 b 38.340.18b
Stocking rate (SR)
SR1 (2500 fish/ cage) 100 13.44+0.09 a 17.2240.09 a 22.06+0.10 a 27.70+0.11 a 32.7330.15 2 4124020 a
SR2 (5000 fish/ cage) 200 13.140.07 a 16.5740.07 b 19.94£0.07b 25.3640.08 b 316540.11b 38.2+40.14 b
T x SR
T1xSR1 100 133+0.13 a 17.3040.17b 22.2140.15b 27.3740.16 b 32.1230.21b 40.140.29 b
TIxSR2 200 13.240.09 a 16.3030.13 b 21,0540.10b 25.6240.11b 31.3940.15b 37.520.19 b
T2xSR1 100 13.740.13 a 17.1440.17 a 22.56+0.15a 28.0410.16 a 33.3040.21 a 42.4+0.28a
| T2xSR2 | 200 13.3+0.09 2 16.4640.09 a 21.0030.10a 27.5240.11a 32.4130.15a 38.340.20 a
I T3xSR} 100 12.9+0.i8 a 158640 12 ¢ 19.4610.18 ¢ 25.2640.08 ¢ 31.4610.13 ¢ 319.840.16 ¢
T3xSR2 200 13.240.23 a 15.4540.12 ¢ 19.1640.18 ¢ 25.00+0.08 ¢ 1.3820.13 ¢ 35.740.16¢
Overall mean 900 13.26+0.14 164140 13 20.90+0.14 26.46+0.11 32.0440.16 38.940.21

Means with the samne letter i cach column are not significantly different.

* P<us **P<Q.01 ¥** P<(.001
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Table (6): Growth performance of Silver carp in cage culture,

— —
l_- Tl TZ T3
Treatments R T P
SR1 SR2 SR1 ] SR2 | SRI1 } SR2
— _ ihink Ml Eeghanll ]
Body weight
Initial Body 5022° | 48.91° 5248° 1 5153 | 5171 [ 4981°
Weight (g) +1.18 +1.18 +1.18 +1.18 |, £1.18 | =118
Final Body 588.66° | S64.3G° | 651547 | 60862 | 53123° | 52262°
weight (g) +4.37 +3.09 £4.32 £1.48 +2.61 #ﬂ_ss
B — —_— — S —
Weight gain (g) | 53844 | 51545 599.06 557.09 J[ 47952 1 47281
Daily gain (g) 179 | 171 159 185 159 | 157
S.G.R(% 1 day) 082 | 08I 0.83 082 | 077 078 |
S — - S
L Body length o
Initial Body 1337 1327 137° 133° 12,9° 13.27
length (cm) +1.38 £1.38 +138 138 | #138 | %138
Final Body 4017 | 3577 424° 383° | 398° 357°
length (cm) 40.29 +0.19 +0.28 £020 ! 2016 | +0.16
e { . ——
| o Condition factor(K) . s
Initial (K) | 213 212 2047 T219° 240° T 216° |
Final (K) | 091” 1.247 0.85° 1.08° 0847 T T14"
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Table (7): Economic efficiency (%) of Silver carp in cage culture. L.E/ cage(162 m3).

Stocking data
Stocking rate 2500|5000 |2500 | 5000 2500 | 5000
(No / cage)
Average size at stoking (g) | 50 50 150 50 50 50
Average size at harvesting 588.66 | 564.36 |651.54 |608.62 53123 522.62
Survival rate % 97.0% 1960% |97.0% |96.0% 96.0% 95 0%
Production Kg /cage(162 m®).
Fish(Silver carp) 142750 1 2708.92 | 1579.98 | 292137 | 127495 | 2482 44
A- Operating costs
Fish fingerlings 625 1250 625 1250 625 1250
Fertilization{manure) 75 75 - - - -
Blue green algae - - 20 20 - -
Labor ( one cage) 500 500 500 500 500 500
Taxes ( one cage) 100 100 100 100 100 100
Total costs/cage 1300 1925 1245 1870 1225 1850
6 of the smallest value of 16 1o, 1 175 104 | 101.6% | 152.6% | 100% | 151%
total costs
B- Returns
Total Returns 71375 1135446 | 78999 | 1460685 | 637475 | 124122
Net returns 58375 ] 11619.6 | 6654.9 | 12736.85| 514975 | 105622
C-% Net return tototal COst | 44904 | 603.6% | 534.5% | 681.1% | 420.38% | 570.9%

The economical evaluation of results was carried out according to market prices in

2001 in LE.
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ECONOMICAL EVALUATION OF NI.E TILAPIA
(Oreachromis niloticus) CULTURE IN RICE FIELDS RECEIVING
VARYING FEEDING INPUTS,

BY
Abdel- Rahman A. Salama

Department of fish Economic,Central Laboratory for Aquaculture Research at
Abbassa, Sharkia Governorate, Egypt.

Key words: Nile tifapsa, productivity, Rice fish cultarc . Blue green algac, Economical cfficicncy.

ABSTRACT

This study aimed to evaluate the nutritive value, growth parameters,
productivity and economical efficiency of dried Blue green algae for
feeding Nile tilapia (Oreochromis niloticus) cultured in rice fields. Eight
rice fields (one fed. each) were cultivated by rice and divided into four
groups, the first group of two fields with dried Blue green algae at a rate
of 5% of body weight per week, and the second one was fed on artificial
diet containing 20% crud protein. The third group was fed on natural
food resulting from fertilization only (30 Kg. chicken manure/week) and
the fourth group has served as a control (without any treatment) All
fields were stocked with Nile tilapia (1000 fingerlings/fed.) with average
weight of 30 g The growing season for tilapia fish was 90 days. Results
obtained can be summarized in the {ollowng:

- Treatments applied had significant effect on final body weight,
specific growth rate, body length and condition factor of Nile
tilapia.

- The highest survival rate was obtained with group of fish on T,
followed by T\, T, T, treatiments respectively

- The highest net production was recorded with group of fish on T,
followed by T,, Tyand T, treatments respectively.

- The highest net return was recorded with group of fish on T,
followed by T;, T; and T treatments respectively.
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In 1998, only 12440 tons of fish were produced from 23360 feddan

(rice fish integrated system) and this contributed only 2.28% of the
total Egyptian) fish production (Abdel-Hakim ez a/. 2000a).
In aquaculture, feed is the most expensive cost item, commonly
contributing between 40-70% of total variable expenses. Protein is the
principal and most expensive component of the diet, where the protein
sources in tilapia feeds comprising 55-75% of the dietary matenal
cost. Consequently protein cost is usually given the first priority in
formulating fish feeds (Hanley, 2000)

Average body weight of Nile tilapia (Oreochromis niloticus) culture
n rice fields has been increased from 4.08 to 81.97g. and the rice
yield increased by 148 Kg/feddan beside 77.9 Kg. fish/feddan (Abdel-
Hakim ef al. 2000). Mohamed Bakeer er a/.,(2003), reported that the
grass carp(25 g.) which fed on Blue green algae plus Lucerne (5% of
body weight/5days a week for 150 days) cultured mn earthen pond
recorded the highest final body weight and specific growth rate
(SGR). The total fish production in rice fields is about 20,000 tons as
reported by GAFRD(2001).

The objective of the present study is to evaluate the technical and
economic feasibility of cultivating Nile tilapia in rice fields under
varyuig feeding systems.

MATERIALS AND METHODS
Location:

The present study was carried out in a private rice farm, at Abbassa
village, Abu-Hammad, Sharkyia Governorate, Egypt.
Facilities and fish:

Eight rice fields (one fed. each) were cultivated by rice and divided into
four groups. the first group of two fields was fed with dried Blue green
algae at a rate of 5% of body weight per week, and the second one was
fed on artificial diet (20% crud protein) The third group was fertilized on
only with 30 Kg. chicken manure/weekly and the fourth group served as
control (without any treatment). Rice fields were prepared with ditches in
the mddle 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 prevent fish
from escaping or the entrance of foreign fishes into rice fields. Rice was
cultivated mn the field at first 30 days. and then transplanted in the
permanent rice fields. After 7 days of rice transplantation all ponds were
stocked with Nile tilapia fingerlings at a density of 1000
fingerlings/feddan with an average initial weight of 30 g The growing
scason for tilapia fish was 90 days



Experimental diet

Application of chicken manure at a rate of 300 kg’ feddan was carried
out before rice transplantation. During the growmg season. the third
group recetved 30 Kg. chicken manure/week. The second group was fed
on pellets contaming 20% crude protem at a rate of 2% daily of fish
biomass. Feeding rate of artificial diet was recalculated and adjusted
biweekly according to the change n fish biomass as assessed by fish
sample. The food pellets were apphied once a day for 5 days a week by
broadcasting the pond surface near the supply gate. No pesticides were
used during the entire expeniment. The expenimental diet was chemically
analyzed according to the methods of AOAC (1990) The chemical
compositions of experimental diets are shown in(Table 1 a, b, ¢.)

Growth performance parameters:

Live body weight and length of a random sample of 150fish from each
pond were taken at start and every 15 days and were recorded till the
termination of the experiment. The fish were netted from the water and
weighed to the nearest gram. Standard length of fish was measured at the
beginning and at the end of the expenmental period to the nearest mim.
Then the fish were returned immediately to their ponds.

Samples and measurements:

Water temperature, dissolved oxygen and pH were measured daily at
6 ‘am. and 12°° p.m. using temperature and dissolved oxygen meter
(YSI model 57) and pH meter (model Corning 343). Determinations of
water quality parameters (alkalinity., phosphorus and ammoma were
carried out every two weeks according to the methods of Boyd (1979)
Phytoplankton and zooplankton communities m pond water were
deterninmed every two weeks according to the methods described by Bovd
(1990) and A P H A (1983). Samples were collected from different sites
of the trench center randomly to represent the water of the whole rice
fields Parameters of specific growth rate (SGR) and condition factor
(K) were calculated according to the following equations: Specific
growth rate (SGR) SGR%=100(L.nW:-LnW,)T;-T, (Bagenal and Tesch,
1978)Where W, and W, are the first and following fish weight in grcum
L.n 1s the natural logarithm and T 1s the growing period in days. -

Condition tactor (K): K== weight g x 100 Jdength cm?® (FHopkins. 1992)
Where W and ). are the individual weight and fength of the fish.

After 90 days of fish culture, titapia was harvested from each field and
a sample of 30 fish was randomly taken tor body weight and body length
measures. The rice was harvested after 120 davs of sowing,



Statistical analysis:
The statistical analysis of data was carried out by applying the
computer program of Harvey (1990).

RESULTS AND DISCUSSION

Water Quality parameters:

Results of water quality parameters of paddies as affected by receiving
varying feeding inputs during the expertmental period (90 days) as
averages of the monthly samples are summarized in table (2) In general,
water temperature of the different treatments were 26.55; 26.16; 28.00
and 25.00 °C. for T,. T;; 13 and T, respectively The least value 25.00 °C
was for T, (control) and the highest (28.00C) was for T; (fertilization).
The higher difference in water temperatures in fertilized fields may be
attributed to the increased organic matter contents of these fields that may
lead to temperature increases. These results are in agreement with those
of Boyd, (1983); Jobling, (1983) and Abdel -HaKim ef al., (2000), who
found a slight increase in water temperature with increasing manure and
the optimum temperature ranged between 15 and 30°C for Nile tilapia
(Oreochromis niloticus).

The concentration of dissolved oxygen (mg/l.) for T; and T, ranged
between 6.12 and 7.00 mg/L.. These values are beneficial to fish
cultivation and indicate that water dissolved oxygen was slightly
decreased 1n fertilized fields compared to the other fields. These results
are in agreement with Boyd, (1992), who reported that levels of dissolved
oxygen above 4 ppm is considered a luniting, below which, fish may live
but can not feed or grow well. Averages of available phosphorus ranged
between 0.10 and 0.13 mg /L which represent the normal range of
phosphorus in rice fish fields. This range was found to be suitable for
growth of fish as reported by Fortes et a/., (1986) and Boyd ¢t al., (1981).
Nitrite (No,) concentrations were higher in Ty (fertilizer) than the other
treatments, which may be due to the accumulation of mitrogen from the
fertihzer in the ditch (Boyd, 1990).

The average concentration of unionized ammonia (NH;) (Table 2)
ranged between 0.53 and 0.68 ppm for T, and T; The increase in the total
ammonia observed in fertilized treatment may be due to decomposition of
the heavy organic load of the uncexploited biue green algae which fall to
the bottom of the ditches after death. The European Inland Fisheries
Advisory Commission, (1993) reported that the toxic level of NH, to fish
is 2 ing/L. '

Averages of pH values for the treatments T, T, T: and T, were 92,
9.0, 81 and 941, respectively The lower values of pH in fertilized
paddies may be attributed to the mcerease m organic matter contents of
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these paddies. which may lead to lower pll levels The acid and alkaline
death points were found between plHl 4 and 14 (Swingle 1961 and
Calabrese 1969).

The values of the total alkalinity ranged between 301 and 335 ppin  for
T; and T;. The above results showed that all parameters of water quality
were in the suitable range, however fish with T, (control) recorded
mimimum levels of NO,; NH; and alkalimity and the highest levels of DO
and pH.

The average values of most water quality parameters were very close for
Tl; Tj,_ and T3.

Phytoplankton

As shown in table (3) the total phytoplankton counts for treatments T1,
T2, T3 and T4 were 5094, 3673, 4926 and 4532 organisims ML,
respectively on the average. The phytoplankton total counts increased in
water samples collected from T1,73 and the differences were highly
significant(P< 0.01) and (p< 0.001) for the abundance of phytoplankton
groups (Chlorophyta, Cyanophyta and the total phytoplankton organisms.
These results could be explained by the fact that chicken manure and
decomposed Blue green algae have more fertilization potential compared
with other treatments. Table (1) revealed that chicken manure contains
1.64% nitrogen and 0.29% phosphorus and also the decomposed Blue
green algae contain 0.27 % (K) and 0.89% phosphorus which may reflect .
the better fertihization potential of Blue green algae and chicken manure,
respectively.

The present study indicates that Chlorophyta was the dominant group
followed by Cvanopliyta and Bacillarophyta in the all treatiment paddies.
The community composition of phytoplankton reported in this study is in
accordance with the findings of EL- Serafy and EL- Zahaby (1991) and
Abdel-Hakime e af (2000) * ™ " _ who pointed out that Chlorophyta
predominated all the other groups followed by Cyanophyta and
Bacillariophyta ‘

Table (3) also showsthat the average number of zooplankton organisms
per liter were higher in water samples of Tt and T3 and the differences
were sigmficant for Copepoda; Cladocera and total zooplankton
organisms per liter. The present study indicates that Rotifcra ts the
dominate group followed by Copepoda and Cladocera n all fields. This
commumty composition of zooplankton s i conformity with
observations of Abdel-Hakim ef af . (2000)" ™"

The present study indicates that the communmty composition of
phytoplankton and zooplankton m all treatiment ponds fluctuated greatly
with temperature, fertilization and feeding habits of fish. In this concern.



Riely (1947), reported statistically that no strict rc ronship between the
total zooplankton and the total phytoplankton numbers.

Growth performance

As described in Table (4), the average body weight of Nile tilapia
increased from 30.12 to 108.10; 120.70; 91.71 and 78.13 g. for T; T T
and T, , respectively. Daily gain (g) was between 6.53 and 1.00g. These
values were higher than obtained by Mang-Umphan and Arce (1988);
who found that. under the integrated rice fish system, the body weight of
Nile tilapia increased from 8.3-8.59 to 33.78-36.69 g. during 75 days rice
fish culture period, where fields were supplied with inorganic fertilizers.
Table (4) also shows that the body length of Nile tilapia increased from
6.24 to 13.70; 14.95; 12.96 and 10.96 cm. for T;,T,, T3 and T,. After 90
days of culture in rice fields and the values of fish condition factor
recorded 4.20; 3.61; 4.2 and 5.91 for T, T2, and T3and T, respectively.
Specific growth rate (SGR) recorded 1.4; 1.5; 1.2 and 1.05 for T); Ta; T
and T4 respectively. These values are in agreement with that reported by
Sadek, (1986), Haroon and Pittman (1997) and Sadek, (1998), who found
that SGR of Nile tilapia was 1.8 when cultured in paddies. The high value
of daily gam 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 (Chapman and Fernando, 1994).

Table (5) shows that, rice yields in the present study were 2640; 2560,
2544 and 2440Kg./feddan for T;; Ty, Ts; and T4 respectively. So
approximately about 5-10% increase 1 rice yield was achieved as a result
of the integration of fish in rice baddies. The increase in rice yield is in
agreement with that obtained by El.-Bolok and Labib (1967), who found
that the rice yield increased, by 5-7% in rice fields. As illustrated in Table
(5)the fish yields were 102.69; 115.87; 85.29 and 75.66 Kg. for T}; Ta; Ts
and Ty, respectively. The fish yield in the present study was higher than
that obtained by Haroon and Pittman (1997) and Abdel-Hakim et al
(2000)” who found that the total fish yields of Nile tilapia were 59.4 and
158.2 kg/ha when there imtial weights were 3.1 and 30.7,
respectively.(Li, 1992), they reported that fish yields vary from 50 kg/ha
to 2.25 tons/ha, depending unsystematically on country, fish species,
density, fish diets and other factors.

Survival Rate

As shown 1 table (5) survival rate were 95; 96; 93 and 92%, for T;;
T, T: and T, respectively These results are in agreement with Perez-
Athanasiadis and Bellido- de Cedeno (1989), who obtained 90% survival
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rate for Nile tilapia in rice culture fields. whilk Haroon and Pittman
(1997) found a survival rate from 664 to 656% for Nile tilapra m
paddies for 78 days.

Economic Efficiency.

Table (5) shows the results of economical evaluation including the costs
and returns for treatments applied in kg./ feddan and income in (L.E) for
90 days. Total costs were 1293; 1675, 1350 and 1275 L.E /feddan for the
T, T2; Ts and T4, respectively. These results revealed that the total cost
of T2 (diet with 20% protein) was the highest than other groups. On the
other hand, the total cost of T4 (without treatment) was the lowest due to
the absence of input costs. Net returns in L.E per feddan were 1860.45;
1463.35; 1620.45 and 1524 .3 for T|, T,, T and Ty, respectively.

Percentages of net return to total cost for treatments cited above were
143 .8; 87.36; 120.03 and 119.55% for Ty, T,, T3, and T4 respectively,
indicating that the highest returns were obtained with the group T1(Blue
green algae at a rate of 5% of body weight per week) and T3( fertilized
with 30 kg. chicken manure/weekly). o

Recommendation -
Based on the obtained results, the use of dried Blue green algae in rice
fish culture could be recommended for Nile tilapia (weighing 30g) and
the feeding rate was 5% of fish body weight every week.
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" Table (1): The chemical analyses of exr .rime: (al diets for

_ Nile tilapia in rice fish culture.

(A): Analyzed % of Blue green algae -
~ Crude Ash Vitamin C }h k 1 P _4%
| proten | mg/l00g | __ _} o
962 | 4817 35 027 | 089
(B):Analyzed % of Chicken manure
| Crude Carbon} Nitrogen | Phosp [ CN I NP
pr(‘))}ein %ol % ] hc;;us ! Ratio { Ratio
- ‘583 38 39 ]64j 0.':9 ; 23 41 5664
| (C): Composition of the artnﬁcnal _diet 20% protelﬁ
Ingredients Diet %
o Yellow com 36
Wheat bran 20 ]
N Fish meal (72.3%CP) E ]
L Soybean meal (44%()]11_ L 6 _‘_J
Rice bran 14
| Decorticated Cotton Seed Meal 11
Poultry Slaughter by- Products - 5
T Vitamin premix* 1S |
L_ o Mineral mixture*_* . 1.5
Total 100
S Calculated diet composntlon as fed N
T T Protein% - 200
B Gross energy k cal!kg,‘D—iQ"; * 3198 |
B Analyzed % on dry mater basis
Moisture o 10.20
o Crude protein(f"F’ﬁ) T 2008
" Ether extract (E E) T 654
 Crudefibers 672 |
Ash | 606 ‘

*Each gram of yHamin premix contains 2000010 it A20001U vit. D3. 400 vit. E. 20 mg Niacin.
4.5 mg nboflayvin, 3 mg pyridoxing. 0.013 mg vt B12. 100 mg chorine chloride and 2 mg. vit. K
** Each gram contains 0.83 Ca, 0.63P. 0.78 Na. 0.018 Mn. 0 011 Zn and 0.001 Cu. The Mixture

was prepared by mixing 33 parts of dicalcium phospliate. 3 parts of mincral premix and 2 parts of

common salt

¥+ According to Jobling. (1983).
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Table (2): Average water quality parameters at paddie: during the experimental

vy

__Period (90 days).

ey RN R L SRR
Temp C 15 2655 2616+ | 28+ 25+ 2642 + :
- G157 088 (033 120|099 )
Dissolved 15 [642 615+ |612t | 700+ |642% ;
oxygen +0 44 076 | 044 | 57 0.55 |
(mg /1) !
Total 15 073 051+ |081f (043 062+
phosphor +0.24 0.16 0.06 0.01 0.11
(mg/(L) - R I N
Available  [15 [021% |010+ 024+ [031x [021% |
phosphorus 0.08 0.01 0.01 005 0.03 |
No (mg/L) |15 |039 034+ |058: |028t |039+ |
+006 |002 (004 1003 003 . .
NH,4 15 1058 067+ [0.78t [053+. |0.64+
(mg/L) £0 12 002 104 01 0.16
PH 15 [92 90+ (81+ |941+ |89+
+013 | 02 023 (012 j0l12
Alkalinity 15 [323 308+ 1335t [301x |316.75+ |
+50.8 502 (408 |507 |48.12




Table (3): Least square means and standard

| T 13504293 | 818i335 | 5154291 | 268341073 |
| Tn 14124295 | 8914333 | 65029 | 29535107 3
| Tra | 1352429 5] | 8984333 | 672+29 ﬁ 2839+1073
+ Mean of 12 samples 2 rephcales and 6 dmples for each rephcalc)
¥ p<00l  *** P Ul

all experimental groups.

r

riors f

S S

'L AN A gl Phytopiankton (Organlsms}i_
. Treatments: | Chic - Badll A4
NEPRR : a.rﬂl?hyta 4 planktﬂn
T T gaeny | T0L0S 1321531 0 50941053 _Q
. n 1850+ 603 | 10134305 | 810+31 0 .~ 36731053
—Tr, | 2481603 | 1335:305 | 11104310 49261053 |
| Tra__ [ 24316603 | 12172305 [ 890310 | 4532:1053 !

Zoopl

L

1452+

8981:35 5

672129 1

30221073 |

Table (4): Growth performance of Nile tilapia (Oreochromis niloticus) as

affected by varying feeding inputs.

b

Treatments

[mt1al Bod\ Wc:ght

Final Body weight

(8)

! Welgh gain (&

Daily gain (g)

| Initial Body Ieggth
“Final Body length
em
Condition factor :

plankton abundance in

) -;;‘_‘" ECS TV B YN
3012 ! 30 12 30.12 30 12
———— _41- - S S f
108 104138, 12070t148 | 9171150 |78 I3+] 3%{
PR S . 1'
] 7798 T o058 ] 6159 _ | 4agol
77086 100 | 068 T 083 1
]L 624 624 624 [ 624
S e st e - I
i 13.70+£0 71 : 14 9510 71 i 12974071  1097+0 70
ety B 7___% S
S 420£023 0 3061t012 £020 | S912036
S ora ffﬂé Toes



Table (3): Economic efficiency (%») for Nile
by varying feeding inputs.

niloticus) as affected

T Them

Stocking rate
No / fed)
Average size at
stoking (g)
Average size at
harvesting

Production Kg

A- Operating cOStS
Rice seeds
Food
fertilization
Blue green
algae
Land renting
Total ggs_ts/feddan
B- Returns

Rice

Fish
Total Returns / Fed
Net returns
C-% Net returns to
operating cost

The cconomical evaluation o

2002 in LE

Survival rate % " 950 | 960

tilapi { Oreochromis

TRy b Te Ty . .Ta

Stocking data I

=
1000 1000 1000 1000

| -

—_—

75

T results was carricd out according to market pric

3300 | 3200 ﬂﬂﬂ

10269 | 11587 85.29

I B—

100 | 100
75

es in
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