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ABSTRACT

Mono and Mixed sex Nile tilapia, Ureochromis niloticus fry with an
average weight of 1g. were evaluated for winter growth performance and survival
rate in outdoor earthen and concrete ponds under Egyptian winter condition .
Eight earthen ponds were used, each surrounded with siag of dried plants to
protect them from the cold wind, and also eight concrete ponds which covered
with polyethylene sheet where 25 % of the surface area were left uncovered to
allow aeration.

Experimental period started at 15, September 2003 and lasted at 15,
April 2004 . The fish were fed on peited commercial feed containing 25% crude
protein. Two culture methods (earthen ponds and concrete tanks) within each
tilapia mono sex or mixed sex were tested using two different feeding regimes 5
to 1 % or 10 to 2 % of total biomass according to water temperature . Our results
can be summaries as follows.

1- Maximum increase in body weight recorded for mlxed sex fish in concretc'
pond (feeding rate10- 2 % of total fish biomass) and the minimum for mono
sex fish in earthen pond (feeding rate 5- 1% of total fish biomass).

2- The highest survival rate and growth performance were recorded at feeding
rate 10- 2% of body weight in concrete ponds with mixed sex tilapia,
followed by group of mixed sex fish fed at feeding rate 10- 2% in carthen
pond, group of mono sex fish fed at feeding rate 5- 1% in concrete pond and
group of mono sex fish fed at feeding rate 3-1% in earthen pond,
respectively.

3- Mono sex Nile tilapia produced with hormone treatment (17 a methyl
testosteronc)had low SGR records under Egyptian winter condition .

In conclusion, on the light of the present knowledge it could be maintain
mono, mixed sex tilapia fry in outdoor concrete ponds which covered with
polycthylene sheet {covered 75% only of the surface and completely cover the
sides of the concrete ponds) at stocking rate 50 fry/m’ and focding rate 10- 2% of
body weight daily by adjusting over-wintesing feeding in Egypt.
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INTRODUCTION

Reducing survival rates of Nile tilapia O.niloticus in winter season in
Egypt are being increasing recognized as significani constraint to aquaculture
production and are affecting the economic development of fish farm sector .Over
wintering of Nile tilapia are now considered to be the most limiting factor in
aquaculture specially with intensification (Abd- EL. Ghany 1996).

There are different approach to compact or control winder temperature
in aquaculture one of them is through the use of supplementary feeding with
special feeding regime and pomd cover to reduce fish susceptibility to winter
temperature (Nour 1996 and Diab ef of. 2004) )

The aim of this work ig to evaluate the use feeding regime for mono and
mixed sex of Nile tilapia in earthen and concrete ponds in order ingrove its
growth performance, body chemical composition and to increase survival rate of
the reared fry under Egyptian winter condition.

MATERIALS AND METHODS

‘This study was carried out in eight earthen ponds (50 x 42 m) in
diameters with the water depth of 1m and cight concrete ponds (2.5 x 25 m)in
diameters which represented two culture methods (earthen ponds and concrete
tanks)within each tilapia mono sex or mixed sex were tested using two different
feeding regimes 5 to 1 % or 10 10 2 % of total biomass according 10 water
temperature . Each treatment was represented in replicates . The experimental

lan was a5 follows:

- Culture : Earthen ponids Coacrete ponds
rgxme-- ' __(EP) CP)

_ l“wllli; Swwl% 10t02% S5t01% 10t02%
|__regime ‘(l?ll,)" _(FRy) (FRy

: mono | mixed | Moo | mixed | mono | mixed | mono | mixed
- Sex ‘sex | mex ex sex sex sex sex sex
1 (5) (S;L S) ; () | 51 (S2) (S1) (52
FPx | EPx | EPx | EPx | CPx | CPx | CPx | CPx
Togatment | FRyx | FRix | FRox | FRx | FRix | FRix | FRox | FRyx
1 8 S, 1 5; _ 5 S S; 5 S,

Nile tilapia Oreochroily- stfaticus fry were obtained from abbassa
hatchery belonginig to Arab Fisheries Company.

_ The experimental fish (g . initial weight) were stocked in both rearing
system at a density of 50 fry mf . Fish were feed on a sinking pelleted dict
containiag 25% crud protein of 6mm. The experimental study expanded 7 month
during the period from 15 September 2003 to 15 April 2004 .
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Adjusting over-wintering of feeding as follows:

i- In the first and second month feeding regime used was 5-10% for 6 days
weekly, Experimental diets were offered at three equal parts daily at 9 a.m.; 1
p.m. and 4 p.m.

2- In the third month feeding regimes used were 2.5 — 3% for 6 days weekly.
Experimental diets were offered at two equal parts daily at 9am. and 1 p.m.

3- The last period was without any feeding regime except during the sun days
we used feeding regime 1- 2% daily. Experimental dicts were offered one
times daily at 11 a.m.

The water level was maintained at approximately 1m in both of earthen
and concrete ponds and loss of water due to drainage and evaporation was
replaced whenever necessary.

Every four weeks throughout the experimental period fish sample of 150
fish every treatment were weighed to the nearest 0.1 g and measured to the
nearest 1| mm. for length. Food amount for the next month was determine
according to the last weight

Total gain was calculated according to Innes (1982) . Specific growth
rate S.G.R was calculated according to the following equation (SGR) = La final
weight — Ln initial weight X 100/period in days. Diets and whole body fish
samples were analyzed according to methods of AOAC (1990). Tilapia
mortalitics were calculated as% of the initial fish number .

Water temperature dissolved oxygen and pH were measured daily at 6 am.
and12 p.m using thermometer and dissolved oxygen was measure using oxygen meter
(YSI model 57) water pH was determined using pH meter (model coming 345).
Determinations of water quality parameters (phosphorus and ammonia were carried ot
every two weeks according to the methods of Boyd (1990).

At the experimental end, fish body were chemically analyzed for their
proximate analysis. Six fish were taken randomly from each treatment for chemical
analysis of the whole fish body according to the methods of A.O.A C(1990). Also
proximate analysis of the diet was performed according to A.O.A.C (1990) .

The data were analyzed for analysis of variance by using (SAS program,
1989) Duncan’s multiple range test (Duncan, 1955) was used to test the
significance of mean among treatments,

RESULTS AND DISCUSSION

Physico characteristics of experimental ponds water

Averages water quality parameters of earthen ponds as affected by
treaiments are presented in Tables (2 & 3). Resulis revealed that Transparency
(Siecki disk reading in cm) had ranged between 7.6 con (EPx FR x §,) and 20
cm. (EP x FR. x §.). These values are beneficial 1o tilapia fish cultivastion. In this
connection, El-Gendy (1998) and Abdel — Hammmm) reported
that temperaturc degree influence Siechivdisk reading.
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Table (1); Composition and proximate chemical analysis of experimental diet

: Ingredienis (25% C.P)
! Yellow corn 40.4

| Fish meal (73.% C.P) } 25.0
Rice 25.6
Fat 4.0
Vitamin premix* 1
Mineral mixture* * . 1
Cellulose 2
Carboxmethyl cellulose 1

i} Total 100
Calculated dict compositions fed

{ Protein % 25

l Gross energy K cal/100g*** 299.0
Analyzed % on dry matter basis
Crude protein (C.P) 24.6

§ Ether extract (E.E) 11.80

fl Crude fibers % 4.50

I Nitrogen free extract (NFE)

vit E, 20 mg Niacin 4.5 mg niboflavin, 3 mg pyridoxine, 0.013 mg vit B12,
100 mg chorine chloride and 2 mg vit. K.

** Each gram contains 0.83 Ca, 0.63 P. 078Na. 0.018 Mn, 0.011 Zn. And
0,001 CU. The Mixture was prepared by mixing 35 parts of dicalcium
phosphate, 3 parts of mineral premix and 2 part of common salt

**x  According to Jobling (1983)

Turbidity is one of the physical properties that are greatly affected by fish
used it has been determined in FTU and ranged between 126.25 (EP , FR, , S)) and
123.5 (EPxFR,xS,;), which show a similar trend. The same trend was observed in
water temperature, where the averages ranged between 14.62°C and 19.84°C (Tables
2 & 3) The higher different values of water temperature in earthen ponds in all
treatments may attribute to the increase in organic matter contents of these ponds
because of higher feeding rate that may lead to temperature increases. These results
are in agreement with results of Mahmoud (1997) and Abdel — Hakim er a/. (2000)
who reported a slight increase in water temperature with increasing feeding level.
Transparency, turbidity and temperature values are in the range recommended for the
tilapia fish culture in all treatments.

Averages water quality parameters of concrete ponds as affected by
trcatments are presented in Tables (4 & 5). Results revealed that transparency
(Siecki desk reading in ¢cm) had ranged between 21 cm (CPx FR: xS;) and 24.9
cmn (CPxFRx1S,) .These values are beneficial to tilapia fish cultivation. These
results are in agreement with results of Abdel ~ Hakim and Moustafa (2000) and
Abdcl - Hakim et al (2004) who worked with Nile tilapia reared in concrete tanks
and came to similar results




Table (2) Averages water quality parameters of earthen ponds experiment (Treatments 1, 2)

Lo mdopf opN JO Buriarry 3aa() ug) sapmy

Water | Slecki | 1.pidity PH DOmgll | p,o,| NH, |Temperature
158ep. | - 23 135 85189 | 71|83 | 14 | 013 | 18 | 25
150ct. | 30 23 135 89 | 91 [ 7283 | 13 (1013 | 17 | 24
1SNov. | 60 18 120 85 | 88 (73 186 | 13 {020 16 | 23
T4 15Dec. | 90 16 120 90 | 85 | 70 | 78 | 13 | 020 | 12 | 20
(EPx FR1x$84) | 16 Jan. | 120 16 122 90 | 92 |70 1 75 | 12 | 019 | 10 16
15 Feb. | 150 18 118 89 ! 90 [ 75| 56 | 13 [ 0143 | 10 16
15 Mar. | 180 23 125 89 {85 |70 (78 |12 | 012 | 12 | 26
15 Apr. | 210 23 135 90 [ 91 {60} 72 | 12 | 018 | 23 | 28
age 100 20 126.25 8.86 1.5 1.28 | 0.16 i7.8
| 15Sep. | - 22 112 87 ! 91 [ 84 | 80 | 13 | 012 | 19 | 26
150ct. | 30 22 113 91 | 93 [ 76 |87 | 14 [ 013 | 19 | 25
15 Nov. | 60 19 125 87 80 | 77§90 | 13 {013 | 19 | 25
(T 18 Dec. | 90 12 130 g2 | 87 | 74 ] 82 | 12 1018 | 16 | 25
{EPxX FR:xS,) { 15 Jan. | 120 _ 15 120 92 [ 94 |74 | 89 | 12 | 021 | 11 15
15 Feb. | 150 15 120 91 | 92 (69 [ 89 | 12 | 0.21 | 11 16
15 Mar. | 180 22 133 91 [ 87 [ 741 73 | 12 019 j 13 | 24
15 Apr. | 210 22 135 92 [ 93 [ 65 [ 74 | 13 1 019 | 24 | 26
© , 100 | 18.62 | 123.8 9.8 7.96 1.26 | 017 12.8

FLot



Table (3)Averages waterquahty parameters of earthen ponds experiment (Treatments 3,4):

Turbidity ‘ “Temperature)
A .

130 18
135 18
Nov. 120 18
Ts ec. 130 16
(EPX FR,xS;) , 112 10
113 10
125 11
135 24
Average 125
135
133
; 125
Ts i 125
(EPx FR,xS,) ; 120
120
123
135
126.38

Treatments
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Turbidity has been determined in FTU had ranged between 123.5 (CPx
FR,x §)) and 126.3 (CPx FR; x 5;). The averages of water temperature were
found to be 21.25°C and 22.13°C (Tables 4-5) these values are higher than that
recorded in earthen ponds and indicate that water temperate showed a slightly
increased in concrate ponds compared to earthen ponds. _

Chemical characteristics of water

Averages of pH values of earthen ponds for treatments (EPx FR, x S))
(EPXFR, X Sy, (EP x FR; x §,) and(EP x FR; x 5,) were 8.86, 9.5, 8.5 and 8.9,
respectively (Tables 2 & 3). The lower value of pH in ponds received higher
feeding rate in all treatments may be attributed to the increase in ofganic matter
conients of these ponds that may lead to pH decrease.

Averages of dissolved oxygen valucs (DO) ranged between 6.2 to 7.9
mg/L (Tables 2 & 3). These values are beneficial to tilapia fish cultivation and
indicate that water dissolved oxygen slightly decreased in carthen ponds received
higherfeeding mtcoomparedtoﬂreotherponds This may aitribuic to the
increase im organic matteroomentsefthﬁepondSWhlchmaylmdtoDO
decrease.

Averages of phosphorus had ranged between 1.2 and 1.3 mg/L., which
represent the normal range of phosphorus in fish ponds. In this connection, Soltan
et al (1999) and Abdel —Hakim ef al (2000) showed that total phosphorus in the -
soil contributed only by about 0.8% of that in water.

Also the same tables show that averages of ammonia werc 0.12 and 0.17
mg/L.. These values had no effect on tilapia culture. Averages of water quality
paramclers of concrete ponds as affected by treatments are presented in Tables (4
& 5).Results revealed that PH values of concrete ponds for trcatments (EPx ER;x
S1); (EPx FRx S,); (EPx FR; x $,) and (EPx FR,x S,, were 8.75; 9.4: 8.6 and 8.6
respectively . The lower value of pH was defected in ponds received lngher
feeding rate in all treatments.

Averages of dissolved oxygen (DO) had ranged between 5.2 and 6.7 mg
L, which represent the normal rang for tilapia fish cultivation and indicate that
water dissolved oxygen slightly decreased in earthen ponds received higher
feeding rate. Values of dissolved oxygen (DO) in concrete ponds were lower than
the other ponds which may attribute to increased aeration by wind in the large
surface in the earthen ponds as compared with the concrete ponds.

Averages of phosphorus had ranged between 1.2 and 1.4 mg/L, which
represent the normal range of phosphorus in fish ponds (Tables 4 & 5). Results of
the same Table show aiso that Ammonia level recorded small variation. These
rcsults indicated that over wintering system of Nile tilapia had no effect on
ammonia that averages between 0.14 and .19 mg/L, which scemed to have no
effect on tilapia cultivation.



yL0}

) Tgble ( 4 ) Averages water quality parameters of concrete ponds oxperlniont (Treatments 1,2 ):

. | 'Water Slacki Turbldlty PH DOmgL | p.o, | NH, |Temperature
Tre.atments Months .I_Jay dﬁ“’ | cg;'k FTU 69 | 42% | % | 12 |mg/L | mg/L | go | 12%

15Sep. | - -~ | 28 128 851 88 [ 6266 [ 1.3 {012 | 24 | 25 3

150ct | 30 | - 28 130 86 | 87 16565 13 ]012] 23 ] 25
15 Nov. | 60 | 25 | 125 83185 | 6568 | 1.1 | 020 | 20 | 24 E
TT  [15Dec. | 90 [ 20 113 85189 6268 [10 020 18 | 24 S
(CPxFRixS:) | 15Jan. | 120 | 21 110 801 91 |63 671 131020 121 16 N
' - [15 Feb. [ 150 21 | 110 88 | 90 67 68 | 14 | 020 | 13 [ 16 °§

15Mar. | 180 | = 28 [ - 110 85190 [ 6267 {12 {018 ] 20 | 25
15Apr. | 210 | 28 | 110 [ 80 ] 90 [ 53| 64 | 1.3 | 0.15 | 25 | 30 S
Average | 100 24.9 122 '~ 8.75 6.4 142 | 0.17 21.25 g

' 158ep. | - 26 130 83189 [70[ 81 ] 121021 24 | 26 8
15 Oct. | 30 26 130 84 86 [ 6775 131021 ] 24 [ 26 E
15 Nov. | 60 24 120 80| 84 | 671 73 | 11 | 0201 22 | 26 3
T2 15 Dec. | 90 23 120 82 [ 87 [ 60 69 | 12 [ 018 | 20 | 25 X

{CPx FRixS2) [ 15 Jan. | 120 19 113 87190 [ 6268 | 12 | 020 [ 13 | 15 «
15 Feb. | 150 21 113__| 85| 90 | 6.2 | 68 | 13 | 0.20 | 13 | 16 R
15 Mar. | 180 29 135 80 [ 84 162 [ 70 [ 11 018 ] 22 29 &
15 Apr. | 210 29 130 85|89 [ 55 ] 68 | 13 ] 018 | 25 | 28 e
_Average | | | 100 | 24.6 | 123.88 9.4 6.7 1.2 | 0.19 22,13 N
. - RS =T Tt _ ! L .. _ §



Table ( 5) Averages water quality parameters of concrete ponds experiment (Treatments 3,4 ):

Water | Slecki | Tyrhidity PH DOmgllL | p.o,| NH, |Temperature

Treatments | Months | Day dz :::h dc::‘k FTU 6% | 129 | 6% | 42 | mgiL| mgiL | g% | 4%
15Sep. | - 23 130 83 | 86 | 50 ([ 60 | 13 1016 | 25 28
15 Oct. | 30 26 130 87 180 | 57 60| 13 [017 | 24 | 26
15 Nov. | 60 25 130 83 | 86 | 55160 |12 012 22 | 25
L 15 Dec. | 90 16 113 88 ) 83 15863 ] 11 012 | 20 24
(CPx FRyxSq) | 15 Jan. | 120 18 113 88 | 40 | 55 | 60 | 12 [ 018 | 13 | 15
15 Feb. | 150 16 115 87 (88 | 50|60 ;13 | 015 [ 13 16
19 Mar._ | 180 21 130 88 | 83 | 55 | 60 | 13 | 0.12 | 22 25
e— 15 Apr. | 210 23 135 88 | 89 | 50 [ 60 ) 12 | 015 | 24 | 28

Average 100 21 | 1245 8.6 5.7 1.24 | 0.15 21.9
o 1§8ep. | - 25 . 135 85187 |53 |58 | 13 | 0.18 1 25 | 28
150ct. ; 30 25 132 85189 159160 )13 1 16 | 25 | 28
| 15 Nov. | 60 20 128 84 | 88 | 53 | 55 | 11 | 015 | 2% 24
T4 15 Dec. | 90 15 115 85| 85 55| 57 { 10 ; 0.12 | 20 24
(CPx FRyxS2) [ 15 Jan. | 120 18 118 85 |87 |57 ]569 127016 | 13 | 16
15 Feb. | 150 20 120 89 | 85 | 654 [ 60 | 14 | 012 | 13 16
15 Mar. | 180 24 130 85187 | 56 |60 |12 [ 015 | 20 | 24
15 Apr. | 210 25 130 85| 87 | 52 [ 55 | 13 | 015 | 21 25
pe 126 8.6 5.28 1.23 | 0.149 21.6

100

21.5

du madop f apN JO Suriapusy ~1940 uQ sapms

SLO1
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In general all water quality parameters for treatments in the present
study were within the permissible levels for normat fish growth and development.

Body weight and length:

Results presented in Table (6) show the effect of treatments on body
weights of tilapia. At the start of the experiment averages of initial body weight of
tilapia fish had ranged 1.01- 1.03g. and differences among the treatment groups
were insignificant indicating that the distribution of the fish into the experimental
groups was random. At the end of the experimental period final body weights of
tilapia were found to be 25.12; 34.92; 45.32; 54.70, 34 80; 44.83; 54 87 and 65.02
g. for treatments (EPxXFR,xS,}); (EPxFR,XS;); (EPXFR;xS;); (EPXFR;xS,); (CP x
FR;xS)); (CPxFR,xS;); (CPxFR;xS,;), and (CPxFR;xS;), respectively. The
statistical evaluation of results show that averages body weights increased in a
significant linear manner with increased in the feeding rate from 5-1% to 10-2%
and also concrete ponds (CP) with mixed sex (S2) recorded the higher averages of
Body weights compared with the other treatments . These results indicate that the
feeding rate required of growing Nile tilapia in experimental period stanied by 10
and ended by 2% of total fish biomass by adjusting over-winter feeding.

Table (6); Least square mcans and standard error for the cffect of
treatments on body weight and body length of tilapia fish during
winter months.

Items Neo Body Weight (g) Body leagth (cm
inkisl | fnal | initial | final

Ponds
Earthen ponds(EF) {400 [1.0340,01 |39.9440.24b]1.00:0.01 |9.75£0.02b
Concrete ponds (CP) [400 {1.03+0.01 {50.1240.24a]| 1.000.01 |{11.43+0.02a
Feedinﬁgtc .
51% ofbodyweight (FRI) 1400 | 1.0240.01 348540240 |1.00:0.01 |98740.020b |
10.2% ofbodyweight FR2) 400 | 1.0220.01 |50.1240.24a}1.00:00} {1130+0.02 a

Sex

Mono sex (S51) 400 | 1032001 {40.11:0.24 b |1.0010.01 |10.2420.02 b
Mixes sex (82) 400 |1.0240.01 |49.95+0.242|0.993001 |10.9420.02.a
Treatmeats

EP x FRI x S1 100 11.0240.:01 [25.1240.84¢{1.00£0.07 |8.52+022 ¢
EP x FR1 x 82 100 11.02+0.01 34924084 d | 1.00£0.07 {9.19£022 1
EP x FR2 x S1 100 | 1.0140.01 [48323084¢|1.0120.07 [10.1040.22 ¢
EP x FR2 x 82 100 11.02400] |34.764084 b (0991007 1121022 ¢
CPxFR1 xSt 1100 [1.0240.01 [34.80+0.84d}1.01+0.07 111.16+0.22 d
CP x FR1 x 82 100 | 1.0220.01 |44.834084 ¢ [ 100007 (11.1620.22 ¢
CP x FR2 % 51 100 [1.01H0.01 |54 87+0.84b | 1.00+0.07 [11.6740.22b
CP x FR2 x 52 00 §1.01+0.01 |65.0240 84a | 1.002007 |12 184022 a

Means with different letiers in each column are significantly different (P<0.05)
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Results presented in Table (6) are in a complete accordance with the
results obtained by EL- Sagheer (2001) who cultured mono sex Nile tilapia
intensively in earthen ponds, Also Nour e/ al. (1996) studied the effect of over
wintering on feed utilization in concrete ponds. They found that supplementary
feeding and pond cover increased feed and nutrient (protein and energy)
utilizalion in winter.

At the experimental start differences in body length among treatments
were insignificant .As present in the same table tilapia averages of final body
length for treatment (EPXFR;XS,); (EPXFR,xS); (EPXFR:XS,), (EPXFR;XS,);
(CPxFR, XS,); (CPxFR;XS;); (CPXFR,XS,),and (CPxFR,XS,).were found to be
8.52;9.19; 10.10; 11.21; 10.66; 11.16; 11.67 and 12.18 cm. respectively, and the
statistical evaluation of results revealed that tilapia final length increased
significantly (P<0.05) with increase feeding rate, concrete ponds with mixed sex
recorded increase in final length compared with other treatments.

These results confirm those reported by Abd-EL. Ghany (1996); Ojaveer
et al. (1996); Nour et al. (1996), Abdel ~Hakim and moustafa. (2000) and Diab et
al (2002 and 2004).

Growth performance:-

RmﬂlsofSGRasaﬂ‘ecledbytreammsarelllustmtemeablem As
shown in this table, SGR values increased from 1.73 to 1.84 for the ponds (EP)
and (CP), respectively, and from 1.67 to 1.90 for increasing feeding rate from
(FR,) to (FRy), respectively, and also increased from 1.73 to 1.84 for the sex from
(S1) to (52), respectively, indicating that fish fed on high feeding rate showed the
higher SGR records compared with those on low feeding rate. Also, using mixed
sex tilapia and cultivation in covered concrete ponds showed highest SGR. Mono
sex Nile tilapia produced with hormone treatment (17a methyl testosterone) had
low SGR records in the winter in Egypt compared with the mixed sex. Similar
results were reported by El-Nemaki (1995) who studies the sensitivity of tilapia
fish to temperature and salinity. Results of Al Azab (2001) found that SGR for
Nile tilapia fed at a feeding rate of 4% of total biomass were 1.10, 1.02 and 0.95
for stocking density 50, 100 and 150 fish/m’ respectively. Also. Abd EL-Ghany
(1995) demonstrated that, incorporation of MT (17a methyl testosterone) into -
diets of Nile tilapia fingerlings following hormone withdrawal offers no potential
for improving either growth or food utilization cfficiency compared with the
control (0 MT/kg diet). The values of growths and nutritional parameters of the
control group were better than those of MT-treated fish.

In Table (7) the high values of weigh gain found to be in (CPXFR;xS;)
being 64.01 g/fish and the low value in (EPxFR,S,) being 24.10 g/ﬁsh

Chemical composition of whole fish bodies:-

As illustrated in Table (8), when feeding rate increased from 5-1% to 10-
2%, the percentages of protein and fat were increased from 15.13; 3.07 - 15.55;
3.09 % to 16.13; 3.30 — 16.68; 3.50% and 14.1}; 2.90 ~ 14.82; 3.04% to 15.10;
3.11 — 15.21; 3.08 %, respectively, and the percentage of moisture and ash were
decreased from 78.7; 4.29 — 78.13; 4.01% to 77.40; 4.39 - 76.20; 5.51 % and
from 75.80; 4.00 — 75.40: 5.96 %10 73.99;, 6.67 — 73.20; 6.62 %, respectively.
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Table (7): Least squarc wmcans and standard errvor for the effect of

treatments on weight gain and specific growth rate of tilapia fish

N durmg wi |ter months

Welght gain | Specific growth

(g/fish)

rate

Earthen ponds(EP)

38.91 +0.17b

1.73+0.02b

Concrete ponds (CP)

49.04+0.17a

1.84+0.02 a

Feeding rate

5-1% of body weight (FR1)

Yr,4-4+0.17b

1.67 £0.02b

10-2% of body weight (FR2)

49.1040.17 a

1.90+£0.02 a

il Mono sex (S1)

39.0110.17b

1.73+0.02 b

Mixes sex (S2)

48.60+0.17 a

1.84+0.02 a

Treatmeats

EP x FR1 x S1

24.10:0.34 ¢

1.52+0.02d

{ EP x FR1 x S2

33.90+034d

1.68+0.02 ¢

EP x FR2 x S1

44.31+034 ¢

1.8130.02 be

EP x FR2 x 82

ov,1A+0.34 b

1.90+0.02 ab

CP x FR1 x S1

33.78x0.34 d

1.68+0.02 ¢

CP x FR1 x 82

43.81+0.34 c

1.80+0.02 be

CP x FR2 x S1

53.86+0.34b

1.90+0.02 ab

CP x FR2 x S2

64.01+0.34 a

1.98+0.02 a

Means with differcnt letters in each column are significantly different (P<0.05)

Table (8): The effect of treatments on the chemical analysis of Nile tilapia

O.niloticus (% wet wei

Variable

ht).

Composition

Moisture

Protein

Lipid

(EPxFR,XS,)

78.7x1.21 a

14.11£1.79b

2,90+0.44 b

(EPxFR,xS))

78.13x1.21a

14 .82+1.79b

3.04+0.44 b

2.012037b |

(EPxFR;xS,)

77.40+1.21a

15.10+1.79ab

3.11+0.44ab

4.39+:037b

iEPXFRzXSZ)

76.20+1.21ab

15.2141.79ab

3.08+0 44ab

5.51+0.37ab

(CPX FR.XS.)

75.80x1.21b

15.13+1.79ab

3.071+0.44ab

400037 b

(CPxFR,XS,;)

75.40+1.21b

15.55+1.79ab

3.0940.44ab

5.96+0.37ab

(CPX FszS |)

73.90+1 21 ¢

16.13£1.79a

3.3+0.44 a

6.67+037 a

(CPXFR,XS,) |

7320121 ¢

16.68+1.79 a

3.50+0.44 a

6.624037 a

Mecans with different letters i mn are signmficantly different (P<0.05)

In general the body composition of Nile uilapia fish recaiving higher
fecding rate (10-2%) showed remarkable reduction in the percentages of moisture
and ash with a concomitant increase in protein and lipid. Sumilar results were
reported by Abd —El-Gany (1996) and Nour ef al (1996) who reported that the
body composition of fish receiving no feed showed decreasces percentages of lipid
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and protein and increasing moisture and ash. Lovell and Sirikul (1974) reported
that nonfood channet cat fish during cool weather had the lowest percentage of
protein and highest peseentages of fat in their carcasscs compared to those fed
fish indicating that fawssg channcl cat fish catabloized body protein for their
metabolic energy needs i preference to or with the same affinity as depot fat.

Survival rate

Results piresented in Table (9) illustrate the effect of treatments on
survival rates of Nile tilapia .The results indicate that survival rate during the
whole experimental period had ranged between 64.20% (EPXFR,XS,) and
85.85% (CPxFR;xS;), which indicate that treatments had remarkable effects on
tilapia survival .These results are in accordance with the findings of Abd.El-
Ghany (1996) who studied the positive benefits of winter feeding of Nile tilapia
and common carp, he reported that fish not fed in winter lost (P<0.05) weight
while those that reccived feed at 1% or 2% of body weight gained weight
.Although winter feeding resulted in poor feed conversion efficiency and reduced
growth rates, survival rates were good.

Table (9): Least square mecans and standard error for the effect of
__treatments on survival rate of til af'sh#urinwmter months.

Survival rate

7201 +0.87b
T7.69+087a

[5% of body weight (FR1) ' 69.19+0 876
110% of body weight (FR2) 80.5120.87a

Mono sex (S1) b 7259:087b
Mixes sex (52) ' 77.!_!:!:0.87 a
Treatments ’ o

7”3’”?3 +1.64 &
75.10 %164 od
80.00 +1,64 be
69.9511.64 de

73851644

~ 81.10+) 64 ab
85.85+1.64a

| Means wn,h dlﬂ'crent leue:sm each oolumn are s:gmﬂcanﬂy different (P<0.05). y

Also, Nour et al. (1996) reported that supplementary feediag in concrete
ponds cover increased growth performance, survival raic and feed and nutrient
utitization (protcin and cnesgy were improved).in this connection, El-Nemaki
(1995) reported that lasge fish responded faster tham. smnillfish when icmpesatwie
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dropped from 20 to 4; 8; 10°C. Mortality rate was 100% when tilapia were
switched to either 4°C or 40°C.

CONCLUSION

In conclusion, the results of the present study indicate on —site field trial
the beneficial rearing of tilapia of covered concrete ponds (75% of the surfaces
_ with polyethylene sheet) and surrounding the carthen pond with dried plant with
" the use higher feeding rate (10- 2%) by adjusting over wintering feeding for
winter to promote good performance and increase survival rate . Moreover, it can
improve tilapia resistance for cold weather during wintering.
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