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Sea bass (Dicentrarchus labrax), Sea bream (Sparus aurata),Turbot (Psetta [Scophthalmus] maximus),Cod
(Gadus  morhua),Atlantic ~ halibut  (Hippoglossus  hippoglossus),Pacific ~ halibut  (Hippoglossus
stenolepis),Flounder (Platichthys flesus),Winter flounder (Pleuronectes americanus), Yellowtail flounder
(Limanda ferruginae) Summer flounder (Paralichthys dentatus),Lemon sole (Microstomus kitt) ,Striped Grey
Mullet ( Mugil cephalus ),Red drum (Sciaenops ocellata) ,Tautog (Tautoga oritis),Sablefish (Anoplopoma
fimbria) Haddock (Melanogrammus aeglefinus) ,Eel (Anguilla anguilla).
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Phylum-------- Vertebreta
Class-------- Osteichthyes
Superorder----Actinopterygii
Order---------- Perciformes

Suborder-----Mgiloidei
Family------- Mugilidae
Subfamily------ Mugilinae
Genus-------- Mugil
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95% Confidence
Average Interval for Mean
Weight Std. Lower | Upper Minimu
N Mean Deviation | Std. Error | Bound | Bound m Maximum

2000115)30 4.7667E2  [73.64094 13.44494 449.1687|504.1646 |1340.00  [670.00
200080}31 3.3819E2 32.53451 5.84337 326.25981350.1273 |275.00  {410.00
2500115)31 4.4048E2  [69.90893 12.55601 414.8411 |466.12671310.00  [620.00
250080132 3.2706E2  [24.66019 4.35935 318.1716|335.9534|280.00  {370.00
Totall124 3.9440E2 83.92765 7.53693 379.4763 |409.3140 [275.00  ]670.00

s S Hlowd 33 395 £90 Jl 38 S sSB JUT 2le 039 3 (il slg WGT Jeus :(10) Jeus

ANOVA

Sum of Squares |df Mean Square  [F Sig.
Between Groups  |511902.515 3 170634.172 57.762 .000
Within Groups 354491.122 120 2954.093
Total 866393.637 123
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Multiple Comparisons

Dependent Variable: Weight

ECERPINS AR ST

) (| Mean Difference 95% Confidence Interval
treatments treatments| ) Std. Error Sig. Lower Bound | Upper Bound
LSD 2000115 200080]138.47312* 13.91988 ].000 110.9127 166.0335
2500115]36.18280* 13.91988 |.011 8.6224 63.7432
2500801149.60417* 13.81250 |.000 122.2564 176.9520
200080  2000115]-138.47312%* 13.91988 |.000 -166.0335 -110.9127
2500115]-102.29032* 13.80531 ].000 -129.6239 -74.9568
250080111.13105 13.69703 |.418 -15.9881 38.2502
2500115  2000115]-36.18280%* 13.91988 ].011 -63.7432 -8.6224
200080]102.29032* 13.80531 |.000 74.9568 129.6239
2500801113.42137* 13.69703  ].000 86.3022 140.5405
250080  2000115]-149.60417%* 13.81250 |.000 -176.9520 -122.2564
200080]-11.13105 13.69703 |.418 -38.2502 15.9881
2500115]-113.42137* 13.69703  1.000 -140.5405 -86.3022

*, The mean difference is significant at the 0.05 level.
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Treatmen Std. Error
ts N Mean Std. Deviation Mean
Weights 9 55000 28 1.1629E2 | 44.41394 8.39345
10 55000 31 1.1142E2 |  37.07180 6.65829
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Levene's Test for
Equality of
Variances t-test for Equality of Means
Std. 95% Confidence
Error Interval of the
Sig. (2-| Mean |Differenc Difference
F Sig. t df | tailed) | Difference e Lower Upper
Weights Equal
variances 507 479 458 57 .648 4.86636 |10.61502| -16.38986 (26.12258
assumed
Equal
variances 454 |[52.841| .652 4.86636 |10.71367]| -16.62406 (26.35678
not assumed
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Model Description
Model Name MOD_1
Series or Sequence 1 Weights
Transformation None
Non-Seasonal Differencing 0
Seasonal Differencing 0
Length of Seasonal Period No periodicity
Standardization Applied
Distribution Type Normal

Location estimated

Scale estimated
Fractional Rank Estimation Method Blom's
Rank Assigned to Ties Mean rank of tied values

Applying the model specifications from MOD_1

Normal P-P Plot of Weights
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Detrended Normal P-P Plot of Weights
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TREA
TMEN Std. Error
T N Mean Std. Deviation Mean
GRS8 1 6783 .58330 23813
2 6 4875 37906 15475
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Levene's Test for
Equality of
Variances t-test for Equality of Means
95%
Std. Confidence
Mean | Error | Interval of the
Sig. (2- |Differe | Differe| Difference
F Sig. t df tailed) nce nce | Lower |Upper
GR88 Equal variances
assumed 1.372 269 672 10 517 .19083 | .28400 | -.44195 (.82362
Equal variances not
672 |8.584 519 .19083 | .28400 | -.45639 |.83806
assumed

cSbe 31 Student’s t-test Ogo3T (SikT Slaskin Jguai(YA) Jooa

g S How 10 (S g JBT waatke W)

Mean Std. Deviation | Std. Error Mean
sgr 3.2567 3.03630 1.23956
2.8550 2.23935 91421
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Levene's Test for

Equality of Variances

t-test for Equality of Means

Std. 95% Confidence
Mean | Error Interval of the
Sig. (2- | Differe | Differen| _ Pifference
F Sig. t df tailed) | nce ce Lower | Upper
sgr Equal variances

227 .644 261 10 800 | .40167 | 1.54023|-3.03017( 3.83350

assumed

Equal variances not

261 9.197 | .800 | .40167 |1.54023]-3.07120| 3.87453

assumed

Alizeo Jguad 53 1 il DT (S350 0 pkin &5 il 519 36T Joaz :(Fe) Jgur
FAA Jlo

Tests of Between-Subjects Effects

Dependent Variable:salinity88

Type III Sum

Source of Squares df Mean Square F Sig.
Corrected Model| 167.883" 15 11.192 4.066 000
Intercept 35403.603 1 35403.603 | 1.286E4 | .000
season 137.923 3 45.974 16.700 000
pondNo 5.212 3 1.737 .631 600
season * pondNo 24.748 9 2.750 999 461
Error 88.093 32 2.753
Total 35659.580 48
Corrected Total 255.977 47

a. R Squared = .656 (Adjusted R Squared = .495)
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salinity88
Subset
season N 1 2
Duncan® zemestan 12 25.2667
bahar 12 25.7167
paeez 12 28.4500
tabestan 12 29.2000
Sig. S11 276

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 2.753.

a. Uses Harmonic Mean Sample Size = 12.000.
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Tests of Between-Subjects Effects

Dependent Variable:transparency88

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1887.333a 15 125.822 8.128 .000
Intercept 53333.333 1 53333.333 3.445E3 .000
|season 1837.167 612.389 39.562 .000
pondNo 8.333 3 2.778 179 910
Jseason * pondNo 41.833 9 4.648 300 969
Error 495.333 32 15.479
Total 55716.000 48
Corrected Total 2382.667 47

a. R Squared =.792 (Adjusted R Squared = .695)
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transparency88
Subset
season N 1 2 3 4
Duncana tabestan 12 25.0833

bahar 12 30.5000
paeez 12 36.0833
zemestan 12 41.6667
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = 15.479.
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Tests of Between-Subjects Effects
Dependent Variable:pH6AM1388

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 545" 15 .036 2.527 .014
Intercept 3157.385 1 3157.385 2.196E5 000
season 387 3 129 8.981 .000
pondNo 021 3 .007 478 700
Jseason * pondNo 137 9 015 1.058 419
Error 460 32 014
Total 3158.390 48
Corrected Total 1.005 47

a. R Squared = .542 (Adjusted R Squared = .328)
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pH6AM1388
Subset

season N 1 2
Duncan®  zemestan{12 7.9917
bahar|12 8.0583

tabestan|12 8.1750

paeezj12 8.2167

Sig. .183 401

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .014.

a. Uses Harmonic Mean Sample Size = 12.000.
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Dependent Variable:pH4PM88
Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2.135° 15 142 6.697 .000
Intercept 3365.075 1 3365.075 1.584E5 000
season 2.002 3 667 31.408 .000
pondNo 017 3 .006 271 846
Jseason * pondNo 115 9 013 .602 .785
Error .680 32 .021
Total 3367.890 48
Corrected Total 2.815 47

a. R Squared =.758 (Adjusted R Squared = .645)
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pH4PM 88
Subset

season N 1 2 3

Duncan® zemestan 12 8.1000
bahar 12 8.3083
paeez 12 8.4167
tabestan 12 8.6667
Sig. 1.000 078 1.000]

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .021.
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Detrended Normal P-P Plot of Weight
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95% Confidence

Interval for Mean

SGR Lower Upper

N Mean [ Std. Deviation | Std. Error [ Bound Bound | Minimum |[Maximum

9 5 8920 32042 14330 4941 1.2899 .58 1.28
10 5 9420 .34208 15298 5172 1.3668 .50 1.42
11 5 .6660 42501 .19007 .1383 1.1937 .06 1.17
12 5 9660 40747 .18223 4601 1.4719 46 1.47
Total 20 8665 36618 .08188 .6951 1.0379 .06 1.47
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ANOVA
SGR Sum of Squares df Mean Square F Sig.
Between Groups 282 3 094 .665 .586
Within Groups 2.265 16 142
Total 2.548 19
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Tests of Between-Subjects Effects

Dependent Variable:salinity89

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 2395.830° 15 159.722 13.260 .000
Intercept 59389.470 1 59389.470 4.931E3 .000
|season 2391.862 3 797.287 66.192 .000
pondNo 1.262 3 421 035 991
season * pondNo 2.707 9 301 025 1.000
Error 385.440 32 12.045
Total 62170.740 48
Corrected Total 2781.270 47
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Tests of Between-Subjects Effects

Dependent Variable:salinity89

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2395.830° 15 159.722 13.260 .000
Intercept 59389.470 1 59389.470 4.931E3 000
season 2391.862 3 797.287 66.192 000
pondNo 1.262 3 421 035 991
Jseason * pondNo 2.707 9 301 025 1.000
Error 385.440 32 12.045
Total 62170.740 48

a. R Squared = .861 (Adjusted R Squared = .796)

b il DT (S8 3 (OIS (188Le duslio Jouar :(8)) Jouz
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salinity89
S
season N 1
Duncana bahar 12 24.7417
tabestan 12 34
Zemestan 12 3¢
paeez 12
Sig. 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 12.045.
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Tests of Between-Subjects Effects

Dependent Variable:transparency89

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 2666.583a 15 177.772 8.285 .000
Intercept 55080.750 1 55080.750 2.567E3 .000
|season 2497.417 3 832.472 38.795 .000
pondNo 17.417 3 5.806 271 846
season * pondNo 151.750 9 16.861 .786 631
Error 686.667 32 21.458
Total 58434.000 48
Corrected Total 3353.250 47

a. R Squared = .795 (Adjusted R Squared = .699)
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transparency89
Subset
season N 1 2 3 4
Duncana tabestan 12 25.5000
bahar 12 29.5000
paeez 12 35.9167
Zemestan 12 44.5833
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 21.458.
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Dependent Variable:pH6AMS89

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 400" 15 027 1.305 255
Intercept 3134.717 1 3134.717 1.535E5 000
|season 181 3 060 2.949 048
pondNo 051 3 017 827 489
Jseason * pondNo .169 9 019 917 523
Error .653 32 020
Total 3135.770 48
Corrected Total 1.053 47

a. R Squared = .380 (Adjusted R Squared = .089)
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pH6AMS89
Subset
season N 1 2
Duncana bahar 12 8.0083

zemestan |12 8.0333 8.0333
tabestan 12 8.1333
paeez 12 8.1500
Sig. .671 066

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .020.

a. Uses Harmonic Mean Sample Size = 12.000.
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Dependent Variable:pH4PM89

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2.536" 15 169 3.940 .001
Intercept 3388.560 1 3388.560 7.896E4 .000
|season 1.934 3 645 15.021 .000
pondNo 067 3 022 523 670
Jseason * pondNo 535 9 059 1.386 235
Error 1.373 32 043
Total 3392.470 48
Corrected Total 3.910 47

a. R Squared = .649 (Adjusted R Squared = .484)
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pH4PM89
Subset
season N 1 2 3
Duncan® zemestan 12 8.1750
bahar 12 8.3000 8.3000
paeez 12 8.4167
tabestan 12 8.7167
Sig. 149 177 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .043.
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Abstract:

Striped grey mullet (Mugil cephalus) is a marine fish with high commercial value and widespread distribution.
The grey mullet and some other mullets can be found in saltwater, brackish and fershwater habitats at tropical,
subtropical and also temporal climates.This species is suitable for aquaculture worldwide due to living in wide
ranges of water temperatures and salinities, acceptable growth rate, suitable food conversion ratio, marketability,
suitable species for polyculture with shrimps, marine fish and even with freshwater carps. The grey mullet is
farming in different countries such as Italy, Northern Africa countries ( Egypt), occupied Palestine, India,
Pakistan, Japan, Hong Kong, Taiwan, Vietnam, Indonesia, coastal countries of southern pacific ocean and
Hawaii. Ten thousands of fries of this species (average weight and length of 280 mg and 28.3 mm respectively)
imported in March 2008 from Egypt. The wild fries colleted from surrounding natural waters of Alexandria.
After finishing the quarantine steps, they stocked in four earthern ponds (each with 2500 m?) located at the
Gomishan shrimp educational centre at late march in 2008. At the first year of culture the densities were 5000
and 10000 individuals per hectar and each treatment with two replicates. At second years densities changed with
2000 and 2500 ind./hec. and each of traetments divided fishes with average primary weights of 80 and 115
grames.

The fries and fish feeding begins in April when the water temperature rise above 18 °C and it cut in fall when the
temperature goes under 20°C. They fed twice a day at 8 AM and 2 PM and the amount was 5-7 percents of the
fish existent biomass in each ponds. They fed with dry formulated feed made of Mahdaneh Karadj Company
(Danso dry feed) both the first and second years of farming. The feed prepared for carps feeding and containded
23+2 % crude protein, 10 +2 % crude lipid, about 7 % crude fiber, 15 % ash, 40 £2% carbohydrates and with
energy content of 4000+200 kcal/kg. After seven months culture period the average weight and length of fish in
treatment 5000 ind./hec. were 113.7 gr and 21.1 cm respectively and in treatment 10000 ind./hec. the average
weight and length were 86.6 gr and 19.6 cm respectively. At first year the average survival rate in different
treatments was 77 percent. The average FCR in treatments 5000 and 10000 ind./hec. were 3.4 and 3.9
respectively.

At second years after six months culture the average weights in pond no. 9 (with primary weight 115 gr and
density 2000 ind./hec) , pond no. 10 (with primary weight 80 gr and density 2000 ind./hec) , pond no. 11 (with
primary weight 115 gr and density 2500 ind./hec) and pond no. 12 (with primary weight 80 gr and density 2500
ind./hec) calculated as 476.6 ,338.1, 366.5 and 440 gr respectively. The average survival rate and FCR were 93
% and 3.1 respectively. Ponds no. 9 and 11 (fish stocked with primary weight 115 gr in densities both 2000 and
2500 ind./hec) selected as the best economic efficient treatments.

Keywords: Grey mullet, cultivation, economic efficiency, the Golestan province.
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