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Abstract: Valamugil seheli fry were acclimatized to fresh water conditionsd an
subjected to feeding trials with diets supplementéith three non-conventional
carbohydrate sources. Dehydrateateromorpha, Prosopis cineraria pods and date
pits meals, were used to substitute the wheat faiuf, 10,20 and 30%. Diets
supplemented with date pits achieved the best@{®5) survival rate. The best growth
performance and feed utilization efficien@ < 0.05) were recorded in fish fed the
diets supplemented with dehydratéateromorpha at all levels. Inclusion of 30%.
cineraria pods meal produced the poorest results. The capragsin contents were
similar for all treatments. The moisture contensviaversely related to fat content,
irrespective of treatments. The ash content wals {fig< 0.05) in the groups fed the
control diet and that supplemented with 30% dehgdrd&nteromorpha. Energy
deposition was best ®0.05) in the fish fed diets containing 10 and 2@8hydrated

Enteromorpha.
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Introduction

The problem of high cost of fish feed
has created the necessity to look for the
use of cheap indigenous feedstuffs.
Many studies have been reported on the
use of materials of plant origin as a
potential dietary sources for fish (Wee
and Wang 1987; Pouomognet al.
1992; Yousifet al. 1994; Alhadhrami
and Yousif, 1994; Yousikt al. 1996-a;
Yousif et al. 2004). Besides, non-
protein nutrients such as lipid and
carbohydrates are now effectively used
in reducing feed costs (Shiau and Peng
1993). Carbohydrates are the least
expensive form of energy that could be
used in fish diets (Nijhof and Bult
1993; Wilson 1994). Mullets (Mugil-
idae) which feed on the lowest trophic
level, were found from the point of
view of aquaculture to accept a wide
range of artificial foodstuffs in their
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diets (Brusle 1981). The fish are
commonly cultured in both freshwater
and seawater. However it was reported
that the metabolic rate of the fish was
negatively affected by high salinity
levels and that an improved growth
performance was  achieved in
freshwater (Cardona 2000). On the
contrary, Petersod al. (1998) claimed
that the peak growth of juveniMugil
sp. occurred at water salinity of 17 ppt.
Prosopis cineraria, locally known as
Ghaf, is a vigorous and drought-
tolerant leguminous tree. It is wide
spread in the United Arab Emirates
(UAE) and mainly used for affore-
station purposes under irrigation and
occasionally browsed by camels and
goats. In many tropical regions the
cylindrical-turgid pods of other
Prosopis species are used as a repla-
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cement for the carbohydrate component
in rations for egg laying hens and goats
(Primo et al. 1986; da Silva 1986;
Mahgoubet al. 2005).Enteromorpha is
one of the most wide spread genera of
the green algae. Like most dried
seaweeds, its  composition is
predominantly carbohydrates (64.9%)
with less proteins (19.5%), minerals
(15.2%), mostly sodium and potassium,
little lipid (0.3%) and vitamins
(Nisizawa et al. 1987; Naiduet al.
1993). The algae grow along the coasts
of UAE during the whole year in the
littoral zones exposed to shallow water.
Date pits, a by-product of date fruits,
are abundantly produced in UAE but
only a small scale of the annual
production is mainly used by camel
breeders as a low price ingredient for
routine feeding (Ahmedtt al. 1995).
Many trials were conducted to inve-
stigate the potential of this by-product
in poultry (Vandepopulieret al. 1995)
and fish diets (Yousifet al. 1996-a;
Belal and Al-Owafeir 2004). This study
was conducted to assess the perfo-
rmance of mullet fryValamugil seheli,

fed diets containing varying levels of
dehydratedEnteromorpha, P. cineraria
pods meal and date pits meal.

Materialsand Methods

Experimental diets

The fresh algae, was air-dried for two
weeks and then finely milled. The
meals of date pits arfél cineraria pods
were further finely ground. Major
ingredients of the experimental diets
were individually sieved through a 1.25
mm sieve and were subjected to
chemical analysis (Table 1).

Ten experimental diets with equal
levels of crude protein (400g Ryand
energy contents (17 K3y were
formulated. The main carbohydrate
source in the diets, the wheat floor, was
replaced with equal proportions (0, 10,
20, and 30%) of the tested ingredients
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(Table 2). Ingredients of each expe-
rimental diet were blended in a labo-
ratory mixer and then pelleted using a
meat grinder with a 2-mm die. The
diets were then oven dried at°&5for
24 h and subsequently broken into
crumble. Each diet was packed in a
sealed bag and kept in a freezer at -
20°C until used. All experimental diets
were analysed for proximate comp-
osition (Table 2).

Experimental procedure

Wild mullet fry were collected from
Umm Al Qaiwain Lagoon (40 ppt
salinity) and kept in 1000-L outdoor
circular fiberglass tanks at the Marine
resources research Center, Umm Al
Qaiwain, Ministry of Environment and
Water, where they were gradually
acclimatized to the freshwater within a
period of 20 days. During this period
the fish were fedad. Libitum twice
daily with a 40% crude protein
formulated diet. The acclimated fish,
averaging 0.6 g, were then transported
in freshwater to the Aquaculture
Laboratory of UAE University where
they were kept in a 1000-l indoor
fiberglass tanks and fedd Libitum
three times a day with the control diet
(diet 1). After two weeks of adaptation,
the fish fry averaging 0.6 0.001
(meanz SD) were randomly distributed
in 30 indoor 15-L fiberglass tanks at
rate of 1 fish ['. The adaptation and
rearing indoor tanks were part of
complete recirculating systems in the
Aquaculture Laboratory. Both systems
were provided with aeration, therm-
ostatically controlled heating elements
set at 27 £ 1€ and mechanical and
biological filteration. Mean envir-
onmental conditions (D) of rearing
tanks recorded during the experimental
period were: water exchange rate, 3.5 =
0.2 L min*; photoperiod, 12:12 h light:
h dark; dissolved oxygen, 6.8 + 0.4 mg
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L™ pH, 8.12 + 0.2; N&N, 0.25 + 0.02
mg L NO,-N, 0.006 + 0.002 mg t;
total hardness, 161.7 + 3.7 mg Ca O
L and total alkalinity, 170.1 + 4.02
mg L*. Each experimental diet was
alloted to triplicate sets of 15 fish each.
Fish in all treatments were fed daily at
5% body weight for a period of 7
weeks. Daily rations were offered three
times at 08:00, 13:00 and 18:00 h. The
daily feed allowance was adjusted
biweekly after weighing the fish. At the
start and end of the experiment fish
from each treatment were retained for
carcass analysis.

Analytical methods

Feed ingredients, experimental feeds

and carcasses were analysed for prox-

imate composition following AOAC
standard procedures (2000). Fish gro-
wth performance and feed utilization
efficiency were evaluated in terms of
survival (%), weight gain (%), specific
growth rate (SGR, % day, feed
conversion ratio KCR), protein effic-
iency ratio PER, protein productive
value PPV, %) and energy utilization
(EU, %) and were computed as follows
(Yousifet al. 1996-b):

Survival rate (%) = 100 [(final no. of
fish — initial no. of fish) / initial no. of
fish]

Weight gain (%) = 100 [(final body wt
— initial body wt) / initial body wt]

SGR (% day) = 100 [(log final body
wt — log initial body wt) / time, days]

FCR = feed intake (g) / fish wt gain (g)

PPV (%) = 100 [(final body protein —
initial body protein) / protein intake]

EU (%) = 100 [(final body energy —
initial body energy) / energy intake]

Statistical methods
Statistical analysis of data were analy-
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zed by two-way ANOVA using the
MSTAT 4 package (Nissen 1987).
Duncan’s multiple range test was used
to evaluate specific differences between
treatment means at<$0.05.

Results and Discussion

The growth performance and feed
utilization efficiency ofV. sehdi fry in
terms of percent survival, per cent
weight gain, per cent/day specific
growth rate $GR, feed conversion
ratio (FCR), protein efficiency ratio
(PER), percent protein productive value
(PPV) and percent energy utilization
(EVU) are depicted in Table 3The
survival was variable between
treatments. The best €0.05) survival
rate was achieved by the group fed diet
9 (20% date pits). This was followed by
the groups fed diets supplemented with
30% and 10% date pits as well as the
group that received diet 3 (20%
Enteromorpha). The poorest (R 0.05)
survival rate was observed in the
groups fed diets supplemented with
30% Enteromorpha and 10% P.
cineraria pods meal. The best (R
0.05) growth performance in terms of
percentage weight gain and SGR
(%/day) was achieved by diets 2 and 3
(10% and 20% dehydratedEnter-
omorpha, respectively). These were
closely followed by the diets 5 and 8
(10% P. cineraria pods meal and date
pits, respectively). The lowest growth
performance was observed in the group
fed diet 7 (30%P. cineraria

pods meal). The inclusion of 10 and
20% dehydratedEnteromorpha pro-
duced significantly better (R 0.05)
feed utilization efficiency in terms of
FCR, PER, PP\{%) and EU (%). Diet 7
containing 30%P. cineraria pods meal
resulted in the lowest (R 0.05) feed
utilization efficiency. The carcass
composition of experimental fish bef-
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ore and after the experiment is shown
in Table 4. The body protein content
was similar (P< 0.05) for all groups.
The crude lipid content was highest (P
< 0.05) in the fish fed diet 3 containing
20% dehydratedEnteromorpha. The
lowest (P< 0.05) value was attained by
the group fed diet 7 (30%. cineraria
pods meal). The rest of the groups gave
similar (P < 0.05) lipid contents.
Generally, higher percentage of body
lipid associated with lower percentage
of body moisture was observed in all
treatments. The highest €0.05) ash
content was recorded in the groups fed
diet 1 (control) and diet 4 (30%
dehydratedenteromorpha). The lowest
(P < 0.05) ash content was recorded in
the group fed 20% dehydrated
Enteromorpha. Other groups gave
similar (P< 0.05) results of body ash.
Energy deposition was best ¢0.05)

in the fish fed diets containing 10 and
20% dehydrateé&nteromorpha (diets 2
and 3, respectively). All other groups
gave similar (P< 0.05) values.The
growth  performance and feed
utilization efficiency of fish feddiets
supplemented with 10 and 20%
dehydratedEnteromorpha was superior
(P < 0.05) to all other groups tested in
this study. The inclusion of the algae
beyond 20% resulted in reduced growth
performance and feed utilization effici-
ency of the fish.The same trend was
observed on the rabbitfistBganus
canaliculatus fed dehydrated Ente-
romorpha (Yousif et al. 2004) which
was partially attributed to the high ash
content in the algae (23.34%) resulting
from sand and shells adhering to the
algae. However, this should not be a
problem for the mullets which in nature
thrive mainly on plant detritus and
filamentous algae such aBnterom-
orpha (Brusle 1981). It could also be
hypothesized that at high inclusion of
the algae (30%), the anti-nutritional
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factors such as lectins (haemaggl-
utinins) which was reported to occur in
the algae (Naidu et al. 1993) might
have impaired the nutrients absorption
leading to growth depressionhe poor
growth of fish fed diets supplemented
with different levels ofP. cineraria
pods meal could be attributed to the
presence of some anti-nutritional
substances. Probably like other legume-
nous plants the plant contains toxic
substances such as tannin and mem-
osine. Tannins are polyphenols that are
able to bind and precipitate protein
leading to reduction in nutrient dige-
stibility (Cheeke and Shull 1985;
Vaithiyanathanet al. 2006). Mimosine

is a toxic non-protein amino acid that is
present in the leaves, seeds and other
parts of the leguminous trees and was
reported to cause certain adverse effects
on growth of fish and other farmed
animals (Leong and Wang 1987,
Santiagoet al. 1988). The occurrence
of anti-nutritional factors in different
parts of P. cineraria is of interest and
worth future investigation. The inclu-
sion of date pits in the diets at all levels
did not positively influence the growth
and feed utilization efficiency of the
fish. Yousif et al. (1996-a) attributed
the poor growth of blue tilapia,
Oreochromis aureus, fed date pits to
their high fiber content. Ahmedt al.
(1995) reported that the depitting
process and storage conditions in UAE,
which usually takes place on the farm,
support the growth of toxigenic Asp-
ergilli and aflatoxin production. Saatl

al. (1989) tested the milk of camels fed
with date pits in UAE and a range of
0.25-0.8 ng mt of aflatoxin M was
found. In other incidents, a level of 5-
50 ng mi* aflatoxin M was reported in
camels fed with soaked date pits
(Osman and Abdul-Gadir 1991). This
suggest that the date pits meal used in
this study might have Dbeen
contaminated with some mycotoxins
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which have somehow affected the
growth of the experimentaldate pits to
their high fiber content. Ahmeedt al.
(1995) reported that the depitting
process and storage conditions in UAE,
which usually takes place on the farm,
support the growth of toxigenic
Aspergilli and aflatoxin production.
Saadet al. (1989) tested the milk of
camels fed with date pits in UAE and a
range of 0.25-0.8 ng mlof aflatoxin M
was found. In other incidents, a level of
5-50 ng mt* aflatoxin M was reported
in camels fed with soaked date pits
(Osman and Abdul-Gadir 1991). This
suggest that the date pits meal used in
this  study might have been
contaminated with some mycotoxins
which have somehow affected the
growth of the experimental fish. It
could be concluded that inclusions of
10-20% of dehydratedEnteromorpha

in the rations olV. seheli are possible.
Beyond these levels, the three plant by-
products inve-sttigated in this study,
had negatively affected the growth of
the fish tested. It is also recommended
that future trials with date pits in fish
diets have to be preceded by testing the
by-product for the presence of
aflatoxins and other mold-produced
mycotoxins and if present, measures to
reduce or elim-inate them must be
applied (NRC, 1983).

Acknowledgements

Special thanks to the staff of the
Aquaculture Laboratory, UAE University
and Marine Resources Research Center,
Umm Al-Qaiwain, Ministry of Enviro-
nment and Weer, for their assistance.

References

Ahmed, I.A., Ahmed, A.K. and robi-
nson, R.K. (1995). Aflatoxin produ-
ction on the pits (seeds) of the date
palm Phonix dactylifera L.). Mycot-
oxin Research, 11, 75-84.

40

June 2012

Alhadhrami, G.A. and Yousif,O.M.
(1994). An initial evaluation of
camel and cow manures as dietary
ingredients in pelleted feed for blue
tilapia (Oreochromis aureus). Bior-
esource Technoglogy, 50, 265-268.

AOAC (2000). Official Methods for
Analysis of the Association of
Official Analytical Chemists, 17
(Edn), AOAC, Gaithersburg,MD,
USA.

Belal, I.LE.H. and Al-Owafeir, M.A.
(2004). Incorporating date pits
Phonix dactylifera and their spouts
in semi-purified diets for Nile
tilapia Oreochromis niloticus (L.).
Journal of the World Aquaculture
Society, 20, 26-33.

Brusle, J. (1981). Food and feeding of
grey mullet, in: Oren, O.H (Ed.),
Aquaculture of grey mullets,
International Biological Prorammes
26, Cambridge University Press,
Cambridge, pp. 185-217.

Cardona, L. (2000). Effects of salinity
on habitat selection and growth
performance of Mediterranean flathead
grey mullet Mugil cephalus (Ostei-

chthyes, Mugilidae). Eustuarine-
Coagtal-and-Shelf-Science, 50-727-
737.

Cheeke, P.R. and Shull, L.R. (1985).
Natural toxins in feeds and
poisonous plants. AVI Publishing
Co., Inc., Westport, Conneticut.

Leong, K. & Wang, S.S. (1987).
Nutritive value of Leucaena leaf
meal in pelleted feed for Nile tilapia.
Aquaculture, 62, 97-108.

Mahgoub, O., Kadim, I.T., Forsberg,
N.E., Al-Ajmi, D.S., Al-Saqry,
N.M., Al-Abri, A.S. and Annamalai,
K. (2005). Evaluation of Meskit
(Prosopis juliflora) pods as a feed




Agricultural and Veterinary Sciences (JAVS No.1. 36-45)

for goats.Animal Feed Science and
Technology, 121, 318-327.

Naidu, K.A., Tewari, A., Joshi, H. V.,
Viswanath, S., Ramesh, H.P. and
Rao, S.V. (1993). Evaluation of
nutritional quality and food safety
of seaweeds of IndiaJ. Food
Safety, 13, 77-90.

Nijhof, M. and Bult, T.P. (1993). Meta-
bolizable energy from dietary
carbohydrates in turbotScoph-
thalmus maximus (L.). Aquac-
ulture and Fisheries Mana-
gement, 24, 319-327.

Nisizawa, K., Noda, H., Kikuchi, R.
and Watanabe, T. (1987). The
main seaweed foods in Japan.
Hydrobiologia, 151-, 5-29.

Nissen, O. (1987). MSTAT 4 Michigan
State University Statistical Pack-
age.Dept of Crop and Soil Science.
Michigan State University, E. Lan-
sing, ML.

NRC (1983). Nutrient requirements of
warmwater fishes and shellfishes.
National Research Council. Natio-
nal Academy Press, Washington,
D.C., P. 102.

Osman, N.A. and Abdul-Gadir, F.
(1991). Survey of total aflatoxins
in camels sera by enzyme linked

immunosorbent assay (ELISA).
Mycotoxin Res., 7, 35-38.
Peterson, M.S., Rakocinski, C.F.,

Comyns, B.H. and Fulling, G.L.
(1998). Laboratory growth resp-
onse of juvenileMugil sp. to temp-
erature and salinity: Delineating
optimal field growth conditions.
The 5f' Annual Meeting of the
Gulf and Caribbean, November 8-
13, 1998, Chrisiansted, St., U.S.
Pouomogne, V., Rouger Y. & Kaushik,
S.J. (1992). Nitrogen and energy
utilization by Oreochromis mossa-
mbicus fingerlings fed diets conta-
inning graded levels of brewery
draff. J. Aqua. Trop., 7, 225-238.

June 2012

Primo, G.B., Lina, M.A., Cocho,
M.J.A., Ferreira, M.P.B, Silva,
R.F., Miranda, M.E.T. and dos
Santos, M. (1986). Part and total
replacement of corn-cotton bran
mix by pods ofProsopis juliflora
(SW) DC in rations for caged goats
during the dry season. In: Habit,
M.A., Salvedora, J.C. (Eds.), The
Current State of Knowledge of
Prosopis juliflora, FAO, 1988, P.
554.

Saad A.M., Abdelgadir, AM. and
Moss, M.O. (1989). Aflatoxin in
human and camel milk in Abu
Dhabi, United Arab Emirates.
Mycotoxin Res., 5, 57-60.

Santiago, C.B., Aldaba, M.B., Laron,
M.A. and Reyes, O.S. (1988).
Reproductive performance and
growth of Nile tilapia Qreoc-
hromis niloticus) brood-stock fed
diets containingLeucaena leuci-
cephala leaf meal. Aquaculture,
70, 53-61.

Shiau, S.Y. and Peng, C.Y. (1993).
Protein-sparing effect by carbohy-
drates in diets for tilapia,
Oreochromis niloticus x O. aureus.
Aquaculture, 117, 327-334.

Silva, A.S. (1986). Utilization of flour
from P. juliflora pods as a subs-
titute for wheat flour in rat-ions of
egg laying hens. In: Habit, M.A,,
Salvedora, J.C. (Eds.), The Current
State of Knowledge of Prosopis
juliflora, FAO, 1988, P. 554.

Vaithiyanathan, S., Bhatta, R., Mishra,
A.S., Prasad, R. Verma, D.L. and
Singh, N.P. (2006). Effect of
feeding graded levels d?rosopis
cineraria leaves on rumen ciliate
protozoa, nitrogen balance and
microbial protein supply in lambs
and kids. Animal Feed Science and
Technology, in press
www.sciencedirect.com

Vandepopuliere. J.M., Al-Yousif, Y.
and Lyons, J.J. (1995). Dates and




Agricultural and Veterinary Sciences (JAVS No.1. 36-45)

date pits ingredients in broiler
starting and coturnix quail breeder
diets. Poultry Science, 74, 1134-
1142.

Wee, K.L. and Wang, S.S. (1987). Nut-
ritive value of Leucaena leaf meal
in pelleted feed for Nile tilapia.
Aquaculture, 62, 97-108.

Wilson, R.P. (1994). Utilization of diet-
ary carbohydrate by fishAquac-
ulture, 124, 67-80.

Yousif, O.M., Alhadrami, G.A. and
pessarakli, M. (1994). Evaluation of
dehydrated alfalfa and salt bush
(Atriplex) leaves in diets for tilapia
(Oreochromis aureus L.). Agqua-
culture, 126, 341-347.

Yousif, O.M., Osman, M.F. and Alhad-

rami, G.A. (1996-a). Evaluation of

42

June 2012

dates and date pits as dietary
ingredients in tilapia@reochromis
aureus) diets differing in protein
sources.Biore-source Technology,

57, 81-85.

Yousif, O.M., Osman, M.F, Awabhi,
A.A. and Cherian, T. (1996-b).
Optimum protein-to-energy ratio
for two size groups of rabbitfish
Sganus canaliculatus (Park).Aqu-
aculture Nutrition, 2, 229-233.

Yousif, O.M., Osman M. F., Anwahi A.
R., Zarouni M. A. and Cherian T.
(2004).Growth response and carc-
ass composition of rabbitfish,
Sganus canaliculatus (Park) fed
diets supplemented with dehydrated
seaweed Enteromorpha sp. Emir. J.
Agric. &ci . 16, 18-26.




Agricultural and Veterinary Sciences (JAVS No.1. 36-45) June 2012

Table (1): Proximate composition (%DM basis) of feed ingretse

Dry Crude Crude Crude Ash NFEFructose Glucose Sucrose
matter proteirfat fibre

E. flexuosa 91.65 11.02  0.90 8.97 23.385.77

P. cineraria pods 90.13 15.13 0.80 16.22 98.159.66 5.9 <0.2 17.83

Date pits 95.35 6.08 7.97 18.40 285 64.70

Fish meal 96.65 71.03 .047 0.21 16.23 5.49

Soybean meal 91.77 4355 2.48 4.50 7.95 4152

Wheat flour 87.73 12.75 60M. 1.47 1.36 83.85

& Nitrogen-free extract = 100 - (crude protein +dzdat + crude fibre + ash)

Table(2): Ingredient composition and proximate compositibthe experimental diets

Diet
1 (control) 2 3 4 5 6 7 8 9 10
Ingredients (g kg™ dry weight)
Fish meal 471.7 476.4 081 485.8 466.1 460.5 454.8472.9 474.1 4753
Soybean meal 321 39.8 475 55.1 35.8 39.5 43.234.1 36.1 38.1

Wheat flour 400.0 300.0 200.0 100.0 300.0 200.0 100.800.0 200.0 100.0

Enteromorpha - 10.0 20.0 30.0 - - - - - -
P cineraria - - - - 100.0 200.0 300.0 - - -
Date pits - - - - - - - 100.0 200.0 300.0
Corn oil 38.1 38.5 35.6 29.1 42.7 479528 474 461 554
Alpha cellulose  28.1 153 95. - 254 221 19.2 156 13.7 12

Vit.-mineral mix* 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.030.0
Nutrient content (g kg™ dry weight)
Dry matter 936.7 956.2 964.7951.0 946.3 939.7 954.4654 972.7 970.2

Crude protein  413.0 404.4  413.7424.2 4175 3975 399.8134 420.0 4203

Crude fat 40.1 65.7 .83 519 35.8 32.1 T743. 57.9 73.4 76.5
Crude fibre 30.1 36.7 2. 785 40.6 48.3 59.343.0 55.9 78.4
Ash 107.0 103.7 19 108.0 108.7 118.9 126.125.3 139.3 164.2
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NFE 409.8 389.5 31. 3374 397.4 403.2 370.8360.4 3114 260.6
GE (kI d) 18.35 18.82 17.63 17.83 18.08 17.57 17.51 18.228.1% 17.40
P/E ratio 22.51 21.49 43. 23.79 23.09 22.62 22.822.69 23.14 24.16

(mg CP k)

Shrimp tonic, Jv Marine Ent. Co. Ltd, Taiwan (indients kg supplement): A, 30 000 000 IU;3D 12

000 000 IU; B, 1250.0 mg; B12 000.0 mg; B 1250.0 mg; B, 4250.0 mg; E, 12 500.0 mg; K, 5000.0
mg; C, 50 000.0 mg; Nicotinamide, 30 000.0 mg; Gadthotecat, 15 000.0 mg; Folic acid, 1500.0 mg;

Niacinamide, 20 000.0 mg; Insitol, 112 500.0 mggitldn, 25 000.0 mg; Cholin, 37 500.0 mg.

Table (3): Performance o¥. seheli fry fed the experimental diets for 49 ddys

Diet

1(cont) 2 3 4 5 6 7 8 9 10 *SE

Initial wt (g) 0.61 0.61 0.61 0.61 0.62 0.61 0.62 0.61 0.62 0.62  0.001
Final wt (g) 1.40 1.40 152  1.268™ 1.3%° 1.2%°  0.99 1.27% 1.2%° 118 0.034
Survival (%) 7586 7558 91.1% 68.89 69.89 77.78° 84.44° 91.1f* 9558 93.3%° 2.290

weight gain (%)  128.48 132.10 146.68 104.52° 114.88° 100.96* 60.12 107.86° 103.08" 83.4%° 5599

SGR (%/day) 1.68 177 1.88 1.48° 1.58° 1.42 096 149 144 1.2% 0.057
Feed intake 6731 66.37 682% 60.6%° 63.5% 61.6% 5542 63.1% 6218 57.26 0.976
(mg/day)

FCR 3.64 358 3.28 4.0k 3.9¢° 42% 646  40%  41F 49 0186
PER 087 0.7f° 0.78 0.59 0.56% 052  0.3% 0.5 051 044° 0.025
PPV (%) 11.79 1247 12.4% 1077 9.27° 8.7 5.90 9.37° 84¢" 8.16° 0.446
EU (%) 13.86 1467 16.67 12.06¢ 13.06* 12066  7.00 12168  12.1% 1029 0541

% Figures in the same row having the same
superscript are not significantly different </®.05)
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Table (4): Carcass composition (%wet weight) of experimefigal fry at the start and end of the

experimenf
Diet
Initial 1 (cont) 2 3 4 5 6 7 8 9 10 +SE
Moisture 7120 6648 66.585 6568 66.760 66.60 66.70 6898 67.64 66.22 6796 0.242

Crude protein 1511 1651 16.47 15.94 16.73 15.8716.00 15.84 16.56 15.92 16.63 0.118

Crude lipid 725 8%B9 978 11.19 95%° 977 898 827 916° 949 928 0.220
Ash 466 506 5.08° 436 519 508 488 497 50f° 508 488 0.070
Energy

deposition (kJ/g) 654 787 8.38 84P 7.7%* 778> 7648 704 768 786 758 0.097

& Figures in the same row having the same supetssemot significantly different (R 0.05)
" Means in this row are not significantly differg¢Rt< 0.05)
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