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SUMMARY

The present study was conducted to investigate the effect of water salinity on growth perfonmance,
eondition factor (k), carcass composition and feed & nutrient utilization of $. aurata fry. Experimnental
sea bream fry were reared under five salinity concentrations, these are Freshwater (0.45 ppt), 25 %
salinity (9.75 ppt), 50 % salinity (19.5 ppt), 75% salinity (29.25 ppt) and 100% salinity (39 ppt), each
treatment was triplicated. Artificial diet was introduced twice daily for al! treatments at a daily feeding
rate of § % of body weight. . i

The results revealed that growth performance was affected with water salinity concentration, ADG
and SGR% increased with decreasing values of water salinity concentrations up 1o 0.45 ppt. The results
revealed also that condition factor decreased with increasing water salinity, which indicate that
decreasing water salinity concentration lead up to proportional increases in (k). Changing values of
water salinity also affected carcass composition of the fry where DM%, -CP%, EE% and EC were
increased with decreasing water salinity concentrations while ash decreased. Decreasing water salinity
improved feed and nutrient wtilization, where I, PER, PPV% and EU% increased and FCR decreased,
In conclusion, decreasing water salinity cencentrations improved the well being of Sparus aurata fry.
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INTRODUCTION

The sparid gilthead sea bream (Egyptian name ‘Denis'y Sparus aurara, is one of the most important
fish species in mariculture programs in inany countries of Mediterranean and Atlantic. The
development in culture of sea bream, showed that major progress has been made aver the last decade.

The future of the industry appears promising but major problems still restrict its smooth growth, Sea
bream farming depends mainly on the abundance of the fry with a correspending numbers and quality, -
Sea bream fry production in Egypt still not progressed either for the lack of marine hatcheries or the
high mortality rates of the naturally or artifictally produced fry, due to the vast gab between scierice and
application in that branch.

Physiological conditions (growth1, reproduction and other physiological activities) of fish depends
mainly on genetical, environmental and nutritional factors (Nikolsky, 1962). Salinity is epigenetic
abiotic deferminant  environmental parameter considered as ore of the most causative agents of
osteological, shape, and pigmentation defects in fish (Divanach er al.,1996), The majority of fishes are’
adapted to living in solutions of more or less definite osmotic pressure, and when transferred to water
of different osmotic pressure they die fairly rapidly. Holliday (1969) reported that there are some
beneficial effects of isosmotic salinities to teleost larvae, these beneficial effects include enhanced
swiml‘riing ability, reduced metabolic activity, and increased growth rate. :

Interaction between environmental (salinity) and nutritional factors indeed affects fish growth
performance, chemical composition and feed & nuirients utilization. Cataudella et al. (1995) indicated
that in the brackish water ponds of the Northern Atlantic Vaili, during the first sumumer growing period
{April-November), S.ourata can increase 5 times their length and 150 their weight, reaching 19 cm and
- over 100 g, Other previous studies showed that sea bass {Chervinski,1975) were able to grow in fresh
water. Grey mullet are also-successfully grown in a range of salinities (Mabrouk, 1991). The aim of the
present experiment was to study the effect of different water salinities on growth performance and feed
and autrients utilization of 8. aurata fry. : ’
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MATERIALS AND METHODS

This study was carried out during July,1995 in fish rearing laboratory, " National institmte of
Oceanography and Fisheries, Alexandria, N : o
Water salinity -~ I B

Five different concentrations of water salinities (0.45,9.75,19.5, 29.25 and 39 ppt) were prepared
by mixing 0,25, 50, 75 and 100% sca water with 100, 75, 50, 25 and 0% of previously aerated fresh
water, respectively. Water salinities were measured using refraclometer after the addition of fresh

waler (g seawater in which fhe salinity was previousiy caiculated,

Experimental facilities o o Eg S o o

~ Fiflecn experimental glass aquaria, Gim thickness, 100 cm in‘length, 40 e in widih and 30 ey in
* height, were used in the present experiment. Water volume in edch aquarium was adjusted at 100 liter
of waler. of different salinitics ‘as above indicated. Water was filtered and aerated using Chinese ait -
puinps-to keep the maximurh saturation level of dissolved oxygen; S e e '

Experimental Fish -

Gilthead sea bream (S. awrata) fry used in the present study were oblained from induced spawnin
at the Marine Fish Hatchery, Mariout Fish Farming Company, Marfout, Alexandria, The fry ranged
between 0.7 to 0.9 g in weight and 2.9 to 3.1 om total length. It was distributed in equal numbers (25
fry per aquarium) and fish used in each treatment were approximately of similar size Triplicate
aguarias were used for each treatiment, . <
Experimental Diet : : . )

Fish in all treatments were fed on the same experimental diel which was prepared in fish nutrition
laboratory, Faculty of Agriculture, Alevandria University, Fresh fish and shrimp were collected from
catch residuals of the Anfoushy fishery in Alexandria, dricd at low temperature {70 to 80 %) in the
laboratory, grinded and screened to fine particles. Experimental diet was prepared by mixing dried (at
70 to 80 %) ingredients including fish meal, shrimp meal, soy bean meal, wheat milfing by-product
amd  then cod fiver oil, vitamin mixture and minera! premix were added as indicated in Table 1. Water
was added at 25% and the diet was homiogenized, minced in meat mincer and dried in electrical dryer
at low temperature (70 to 80 °c). Fish were fed at a daily feeding rate of 8% of its live body weight,
twice daily (8 a.m. and 4 p.m.) for 6 days every week. o

Table 1. Corﬁposition of the experimental diet

Ingredientn . % on DM basis
Fish meal" . : 40
Slhrimp meal®’ - o T 42
Soybean meal® ' ' 10
Wheat milling by-product® : g . 3

Cod liver oil® ‘ B 3
Vitamin mix, ¥ 1
Mineral mix. @ 1

Total . ~ 100

(1) Prepared from catch residuals of Anfoushy fishery.
(2) Commercial,
(3) Pfizer Medical Company,

Water Exchange e

Water in each aquaria was exchanged daily in the morning before feeding , haif of the water
volume was replaced in each treatment by overnight stocked, aerated water, Concernting the
maintenance of the same salinity in each treatrment using saline water from the eastern harbor in
Alexandria.- Water exchange was carried out without disturbance for the experimental fry and
avoiding turbidity, : o
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Experimental deration and criteria:

This study was continued for 12 weeks. Total weight, total leng1h were measured every two weeks,
Carcass composition analysis (CP%, EE%, and ash%} for initial and final samples was carried out at
the end of the experiment. Approximate analysis of diéts and fish bodies was carried out according to
AQAC (1985) methods. Data’ were statistically evaluated usmg generahzed linear model procedure

(SAS, 1995).
RESULTS AND DISCUSSION

The present study was carried out to investigate the effect of water salinity on growth performance
condition factor (k), carcass composition and feed and nutrients utilization of S.aurata fry reared under
different water salinity conditions. In view of the ongoing efforts of gnlthead sea bream farming, the
knowledge of its salinity tolerance range is of practical importance.

Salinity is probably the most unregulated and uncontrolled major parameter which influence the
incubation and rearing marine species. The rmajority of workers concluded that natural high saline
waters (32 -35 ppty were optimal, while Holliday (1969) and Chervinski (1979,1984) concluded that
survival of embryos and larvae of many marine fish specics could be increased at low salinity. In
addition, Houde (1972) found that many fish species had high survival rates over a wide range of
salinity. The author did not considered salinity as critical factor as some other rearing condmon factors
which affect growth and survival of fish. :

Growth performance:

The resulls of the present study (Table 2) mdlcated lhat average values of dmly gain (mg/ﬂshfday)
and also the spectﬁc growth rate (SGR %) of Sparus aurara fry were decreased with increasing water
salinity. Significant differences (P<0.05) were observed betweéen groups 3 and 4. However, no
significant differences were observed in SGR % between treatments 4 and 5 The highest value of
SGR% was obtained in treatment No.1, where the fry reared under fresh water circumstances, while
the lowest SGR% was obtamed in treatment 5 where the fry reared under saline water circumnstances,
differences between both treatments were highly 51gmﬁcanl (P<0.01).

Table 2. Growth perl'ormance of 8.aurata fry reared under different water salinities

~———Treatment 1 7 T3 4 s
I - ‘

em

Initial weight 0.78£0.02°  0.8520.03° 0.7820.01° - 0.7720.02°  0.7540.02°

(g/fish) ' _ R S

Final weight (g/fish)  6.7740.02" = G.15¢0.03" 53%:0.01°  4.12:0.01Y  3.95:0.01° .
Gain (g/fish) 6.00£0.00°  5.30:0.00° 4.60:000° 33520027  3.20+0.00°

ADG (mg/dayfﬂsm‘” 71.39£0.04" . 63.1x0.00° . 54.8030.04°  39.880.18°  38.18+0,00°
SGR%? 2,5840.02°  2.6320.03° - 2.2920.01°  2.00£0.03°  1.98:0.00°

Means with the same letters are not significontly different (P<0.05).

Treatmeits 1, 2, 3, 4 & 5 containing 0, 25, 50, 75 & 100% sea wnler, respectively.
(1):ADG= Average daily gain

- (2): SGR% = specific gmwth rate

The present results showed that rearing of S. awrata fry in fresh water significantly (F<0.05)
increased its growth performance as compared with saline water (25,50,75 and 100% of 39 ppt saline
water). Previous experiments on growth of gilthead sea bream fry and juveniles were performed in sea
water (Alessio, 1974 and Barnabe, 1976) and brackish water (Chervinski, 1984). Many experimental
studies have shown that food intake and conversion efficiency strongly depend on environmental
factors, such as temperature, salinity, food, water flow, as well as internal factors, ¢.g. age and size of
the fish, heredity and even the environmental history of the fish, especially early in life (Bret, I 979).

The resutts of growth performance in the present study illusirate that the highest values were
oblained for sea bream fry reared in fresh water, while the lowest values obtained in saline water, A
similar results were obtained by Johnson and Katavic (1986) with sea bass larvae. The authors noted
that growth of larvae were increased when salinity (38 ppt) was reduced to (10 ppt).
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Condition factor . On o oaeef e

Results in Table 3 showed that there were significant (P<0.01) differences in weight (W), length
(L) and_ condition factor (k) (at the end of the expérimcnt) between afl treatments reared under
different . water salinity concenirations with some exceptions, in length (treatments 4 & 5) and
condition factor (treatments 2 & 3). These results indicate that increasing water salinity may lead to
proportional decrease in weight, length and condition factor. Sea bream fry reared under fresh water
circumstances obtained the highest (k) values as compared with fry reared in saline water (39 ppt). In
addition, fry appetite was betier in fresh water than other treatments. These results are in accordance
with those of McKay and Gjerde (1985), who found that growth of rainbow trout was decreased as
salinity increased, they also concluded that fislt appetite was signilicantly better a1 0 ppt than at 10, 20
or 32 ppt.

Table 3. Condition factor of 8. ewrate fry reared under different water salinitics

Treatment Salinity (ppt) Wig) L (cin) ok
1 0.045 6.7733° £0.036 6.8000° +0.14 2.155% 40,20
2 975 6.4200° £ 0.037 6.672" +0.02 2.070% 40,83
3 19.50 5.3867° £0.035 6.3895° 005 2.065°+0.07
4 2925 - 4.1200% 20,029 5.91587%0,04 1.990° +0,03
5 39.00 3.9767° £0.030 5.9110% 0.04 1.911% £0.06

Means in tl:e same colutmr with the same letters are not significantly different (P<0.01),
Treatments 1,2,3,4 & 5 containing 0, 25, 50, 75 & 100 % sea waler, respectivety.
W. weight (g), L length {cm), k: condition facter = W/L? k100 (Bsckman, 1948).

Chemical composition - S

Table 4 presents the chemical . compesition .of whole bo y of Slaurata reared under different
salinilies {fresh, 25%, 50%, 75%, and 1009%) of seawater. It was observed that increasing water
salinity level led (o decrease the body contenis of dry matter, crude protein, ether extract, and energy,
while ash content increased. Differences between initial and final results of fish body composition were
significant (P<0.05), The difference was highly significant (P<(.01) between groups 1 & 5 in DM
content while it was slight differences between groups-1 & 2 and 3 & 4. Crude protein, DM, EE, and
EC recorded tie highest values in fish reared in frosh wafer, while the lowest values were recorded in
the fish reared in saline water. These results indicate in general that all chemical composition
parameters (excepl ash) in the experimentat fish decreased with increasing water salinity at the end.of
the experiment. This unexpected result goes to show that the energy needed for osmoregulation is over
estimated and could be interpreted as a consequence of the cuyhalinity of sea bass and gilthead sea
bream. (Guillaume, 1986). .

Table 4. Chemical composition of S.aurata fry whole body reared under different water salinities

reatment Tnitial . Final
ltem 1 2 : 3 : 4 -5

DM % 22.59%40.26 24.834026  2440V:026 24042022 33872024 . 23373023
CP% 5149020 5549%:03( 5523°%016 34.86%:0.21 54.59%021  53.89%0.24
EE % TO2166%013  2428%021  24.22%:024  24.16%020 - 24.05°%0.18 23.76%:0.22
Ash % 26.82%022  2023%0.16 20.55%£0.22 20.98%40.24 21364022 22.35%:020
EC % 495.16'4022 34217021 540,13,4023 53748025  $34.92%096 528.23%0.27

Menns in the same raw and with the same letters are 1ot significantly different (F<Q.01). Treatments 1,2,3,4&5 contzining 0, 25,
30, 75 & 100% sen water, respectively, ’

EC: Energy content caleulated according to NRC (1993 using the [ollowing calorific values; 5.64 und 9.44 K calig fish of protein
and fit, respectively,

Table 5. Feed and nutrients utjlization of Spams aurata fry reared under different water,

salinities
Treatment 1 2 3 4 5

Item ' .

Feed intake (F1) (g/fishy 1529°40.00 14312000 1275 2000  98740.00  9.71°40.00
Feed conversion ratio (FCR) C2.55E0.00 0 27004000 2.77°£0.00 J08°Z0.00  3.037 £0.00
Protein efficiency ratio (PER) OTPH00 075006 0.73°:000  0.69°46.01  0.66%0.00
Prolein productive valoe (PPY%) 11L13720.00 103352002 9.78°20.03 920¢40.1] 8.58°+0.02
Energy utilization (EU%) 1321°40.02 . 12.31°20.15 11607003~ 10.91°40.02-  10.17%0.02

Means in tlis smne raw with the same letters are not significantly different (P<0.01).,

Treatments 1, 2, 3,4 & 5 containing 0, 25, 50, 75 & 100% sea-water, respectively. .

FCR =Feed intake/weight gain PER = Weight gain/ protein intake PPV%= Protein gain x 1oo/protein intake
" EL%= Energy gain x |00/energy intake
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From the practical point of view, il seems possible for the aquaculturists 1o obtain an optimum
growth and conversion efficiency of S.aurara by changing from one osmotic medium to ancther at the.
appropriate time ol' the year according to variation in the ambient temperature between differcat
$easons.
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