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Figure (): The Flactuation of E2 in Iranian Surgeon's Serum
Before, During and After of LHRH-A Implantation in different
treatments.
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Figure (): The Flactuation of E1 in Iranian Surgeon's Serum Before,
During and After of LHRH-A Implantation.
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Iranian Surgeon’s Serum Before, During and After of LHRH-A
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Figure (): The Flactuation of 4-Pregnene-3,20-Dione ( Progesterone) in
Iranian Surgeon's Serum Before, During and After of LHRH-A Implantation.
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Figure (): The Flactuation of 17-B-Hydroxy-4-Androsten-3-one (
Testosterone) in Iranian Surgeon's Serum Before, During and After of
LHRH-A Implantation.
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Figure (): The Flactuation of Cortisol in Iranian Surgeon's Serum
Before, During and After of LHRH-A Implantation.
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Temperature(° C) pH Dissolved Oxygen ( mg/l)
Date Brooder | Incub Larya] Brooder LaryaJ Brooder Lar\(al
Tanks ator Rearing Tanks Incubator Rearing Tanks Incubator Rearing
Tanks Tanks Tanks

21.03.2008 18.8 17.2 17 8.1 8.18 8.1 6.8 6.9 5.5
22.03.2008 16.7 17.2 16.5 8 8.12 8.1 6.9 6.9 5.3
23.03.2008 16.9 17.2 17 8 8.1 8 6.9 7 5.5
24.03.2008 16.9 17.2 16.9 8 8.1 8 7 7 5.9
25.03.2008 17 17.4 16.8 8 8.2 8.1 6.9 7.1 5.8
26.03.2008 17.5 17.9 17.4 8 8.2 8.1 6.5 6.9 5.5
27.03.2008 17.8 18.2 17.7 8 8.13 8 7 7.1 5.9
28.03.2008 17.1 17.8 17.5 8 8.1 8 7.1 7.2 5.8
29.03.2008 16.7 17.5 16.8 8 8 7.9 6.5 6.9 5.4
30.03.2008 16.6 17.3 16.7 8.1 8.1 8.1 6.9 6.9 5.2
31.03.2008 17.3 17.4 16.9 8 8 8 6.9 6.9 5.2
01.04.2008 17.4 17.6 17.3 7.9 8 8 6.6 6.8 5.3
02.04.2008 17 17.6 16.9 7.9 8 8 6.6 6.8 52
03.04.2008 17 17.2 16.8 7.9 8 8 6.6 6.9 5.3
04.04.2008 16.6 17.3 16.6 8 8 6.9 6.9 5.1
05.04.2008 16.7 17.9 17.2 8 7.9 6.6 6.8 5
06.04.2008 17.1 17.9 17.5 8 8 7.9 7.1 7.2 55
07.04.2008 17.6 18 17 8.1 8.1 7.9 7.5 7.5 6.1
08.04.2008 17.7 18.4 17.6 8 8 7.9 7.5 7.8 5.9
09.04.2008 17.5 18 17.3 8 8 7.9 7.8 7.9 6.2
10.04.2008 16.7 17.6 16.5 8 8 7.9 7.5 7.8 6.2
11.04.2008 16.8 17.7 17.1 8 8 7.9 7.6 7.9 5.9
12.04.2008 18.2 18.5 17.7 8 8 7.9 7.7 7.9 6
13.04.2008 18.6 18.9 17.9 8.1 8.1 8 7.5 8 5.7
14.04.2008 18.3 18.9 17.9 8.1 8.1 8 7.7 7.9 5.9
15.04.2008 19.1 19.3 18.2 8.1 8.1 8 7.8 8.1 6
16.04.2008 19.6 19.8 19.4 8.1 8.1 8 7.5 8.1 5.9
17.04.2008 19.6 20.3 19.5 8.1 8.2 8 7.7 8 5.9
18.04.2008 19.1 19.7 18.9 8.1 8.15 8 7.5 7.5 6
19.04.2008 18.1 18.9 18.3 8.1 8.2 8 7.9 7.9 6.3
20.04.2008 18.2 19 18.2 8.1 8.1 7.9 7.5 8.1 6
21.04.2008 17.4 18.4 17.7 8.1 8.1 7.9 7.7 8 6.2
22.04.2008 18.3 19.3 18.7 8.2 8.25 8.2 7.2 7.7 5.9
23.04.2008 19.8 20.4 19.4 8.25 8.3 8.2 7.5 7.8 6
24.04.2008 20.7 21.2 20.5 8.3 8.35 8.2 6.5 6.9 5.4
25.04.2008 21.6 22.2 21.5 8.3 8.3 8.12 6.6 6.7 5.2
26.04.2008 21.7 23 21.9 8.3 8.3 8.2 6.2 6.5 5.5
27.04.2008 21.7 22.9 21.8 8.3 8.3 8 6.2 6.6 5.1
28.04.2008 23.3 23.8 22 8.24 8.3 8.2 6.1 6.9 5.2
29.04.2008 23.1 235 23 8.2 8.3 8.7 5.9 6.8 5.2
30.04.2008 23 23.2 22.8 8.2 8.3 8.17 5.9 6.7 5
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Fig ( ): Flactuation of water temprature in broodstock
Tanks during experiment.
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Fig (): Flactuation of water temprature in incubators
during experiment.
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Fig (): Flactuation of water temprature in larval rearing
tanks during experiment.
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Fig (): Flactuation of pHin broodstock Tanks during
experiment.
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Fig ( ): Flactuation of pHin incubators during experiment.
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Fig ( ): FHactuation of pHin larval rearing tanks during
experiment.
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Fig ( ): Flactuation of dissolved oxygen in broodstock
Tanks during experiment.

Jotomo O a1 Of 30 SbLogd ((F-11)0 sleds H18905
0395 Pl Ulod 30 N (SIS S dmbg> 0T

9
8,
7
6,
5,
D.O. (ppm )
4
3 .
> ]
l,
0 T
P HL P P P HX P XX XD
SRS S S LU LU S S S S R
U N NN NN N N N N
ISR S R i N R i i\ o
PTHT R ET TR
Date
Fig (): Flactuation of dissolved oxygen in incubators
during experiment.
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Fig (): Flactuation of dissolved oxygen in larval rearing
tanks during experiment.
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Table (4.1 ): Test of Homogeneity of Variances between
age of different treatments.
Age (Year) \
Levene Statistic df1 df2 Sig.
874 3 8 494

Table (4.2): Test of one-way ANOVA between ages of different treatments (a= 05)
Age(Year)

Sum of

Squares df Mean Square F Sig.
Between Groups 6.917 3 2.306 .629 617
Within Groups 29.333 8 3.667

Total 36.250 11
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Table (4.6): Descriptive statistics of the weight of female Iranian Sturgeon used as treatment treatments.
I'otal Weijoht (Kg)

95% Confidence Interval fo

Std. Deviation  Std. Error Mean
N Mean Lower Bound Upper Bound Minimum  Maximum
0 3 31.833 4.5369 26194 20.563 43.104 27.0 36.0
10 3 26.167 1.8930 1.0929 21.464 30.869 240 27.5
15 3 31.500 5.2202 3.0139 18.532 44.468 280 375
20 3 31.667 5.1316 2.9627 18.919 44 414 26.0 36.0
Total 12 30.292 4.5099 1.3019 27.426 33.157 240 375
Table (4.7): Leven's Test of Homogeneity of Variances
Total Weight (Kqg)
Levene Statistic df1 df2 Sig.
1.180 3 8 376
Table (4.8):One-way ANOVA of the weight of female broodstocks.
—Total Weiaht (Ka)
Sum of
Squares df Mean Square F Sig.
Between Grouns 68.229 3 22.743 1.170 .380
Withil 165.500 8 19.438

Total 223.729 11




Table (4.9): Duncan's test of the weight of different treatments.

Duncan
Subset for
alpha =.
Treatments (MicroGre 05
Ka) N 1
10 3 26.167
15 3 31.500
20 3 31.667
0 3 31.833
Sig. A77

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Table (4.10): Descriptive statistics of the total length of broodstocks of Iranian sturgeon.
Total Length (Cm)

95% Confidence Interval fc

Mean
N Mean Std. Deviation Std. Error  Lower Bound Upper Bound  Minimum  Maximum
0 3 163.33 12.583 7.265 132.08 194.59 150 175
10 3 168.67 11.590 6.692 139.87 197.46 158 181
15 3 181.33 13.317 7.688 148.25 214.41 166 190
20 3 163.33 11.547 6.667 134.65 192.02 150 170
Total 12 169.17 12.988 3.749 160.91 177.42 150 180

Table (4.11): Test of Homogeneity of Variances of tal

Total Length (Cm)

Levene Statistic df1 df2 Sig.
.078 3 8 970
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Table (4.12): One-way ANOVA of the total length of broodstocks.

Total Length (Cm)

Sum of

Squares df Mean Square F Sig.
Between Groups 649.000 3 216.333 1.434 .303
Within Groups 1206.667 8 150.833
Total 1855.667 11

Table (4.13): Duncan's Test of Total Length

Duncarf
Subset for
alpha =.
Treatments (Micro Grams 0
Per Kg) N 1
0 3 163.33
20 3 163.33
10 3 168.67
15 3 181.33
Sig. 130

Means for groups in homogeneous subsets are displayec
a. Uses Harmonic Mean Sample Size = 3.000.

Table (4.14): Descriptive statistics of GVI of broodstocks in different treatments.

GVI Index
95% Confidence Interval for
Mean

N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum  Maximum
0 3 12.3000 1.05357 .60828 9.6828 14.9172 11.30 13.40
10 3 11.0100 44306 .25580 9.9094 12.1106 10.50 11.30
15 3 12.6567 45742 .26409 11.5204 13.7930 12.14 13.01
20 3 13.3667 2.00083 1.15518 8.3963 18.3370 11.40 15.40

Total 12 12.3333 1.34204 .38741 11.4806 13.1860 10.50 15.40




Table (4.15): Test of Homogeneity of Variances of GVI of treatment

Gvindex

Levene Statistic df1 df2 Sig.
1.712 3 8 241

Table (4.16): One-way ANOVA of GVI of broodstocks in different treatments.

GVl index
Sum of ;
Squares df Mean Square F Sig.
Between Groups 8.774 3 2.925 2120 176
Within Groups 11.038 8 1.380
Total 19.812 11
Table (4.17): Duncan's test of GVI of broodstocks.
Duncarf
Subset for
alpha =
Treatments (Micro Grams Pe 0
Kg) N 1
10 3 11.0100
0 3 12.3000
15 3 12.6567
20 3 13.3667
Sig. .050

Means for groups in homogeneous subsets are displaye«
a. Uses Harmonic Mean Sample Size = 3.000.
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Table (4.18): Descriptive statistics of fertilization rate of different treatments.

Fertilization Rate

95% Confidence Inten Between-

Mean Componen

N Mean  Std. Deviati Std. Erro Lower Bour Upper Bour Minimun Maximun _ Variance
0 3 .00 .000 .000 .00 .00 0 0
10 3 26.67 46.188  26.667 -88.07 141.40 0 80
15 3 78.33 13.868 8.007 43.88 112.78 63 90
20 3 68.33 4.163 2404 57.99 78.68 65 73
Total 12 43.33 38.967 11.249 18.57 68.09 0 90

Model Fixed Effects 24.202 6.987 27.22 59.44
Random Effects 18.270 -14.81 101.48 1139.93!

Table (4.19): Test of Homogeneity of Variances of fertilization rate.

Fertilazation Rate

Levene Statistit df1 df2 Sig.
11.339 3 8 .003

Table (4.20): One-way ANOVA of fertilization rate at different treatment,

Fertilization Rate

Sum of

Squares df Mean Square F Sig.
Between Groups  12016.67 3 4005.556 6.838 .013
Within Groups 4686.000 8 585.750

Total 16702.67 11




Table (4.21): Multiple Comparisons of fertilization rate at different treatments.

Dependent Variable: Fertilization Rate (%)

Dunnett T3

95% Confidence Interval

Mean
(I) Hormone dose (J) Hormone dose  Difference (1-J) | Std. Error Sig. Lower Bound | Upper Bound
0 10 -26.667 26.667 .862 -230.54 177.21
15 -78.333* 8.007 .031 -139.55 -17.12
20 -68.333* 2.404 .004 -86.71 -49.96
10 0 26.667 26.667 .862 7721 230.54
15 -51.667 27.843 .509 -230.33 127.00
20 -41.667 26.775 634 -242.59 159.25
15 0 78.333* 8.007 .031 17.12 139.55
10 51.667 27.843 509 -127.00 230.33
20 10.000 8.360 782 -43.65 63.65
20 0 68.333* 2.404 .004 49.96 86.71
10 41.667 26.775 634 -159.25 242.59
15 -10.000 8.360 782 -63.65 43.65

*. The mean difference is significant at the .05 level.




Sl 7 s 138 /7

Table (4.23): Test of Homogeneity of Variances of hatching rates.

Hatching Rate
Levene Statistic df1 df2 Sig.
11.337 3 8 .003

Table (4.24):One-way ANOVA of hatching rates of broodstocks in different treatments.

Hatching Rate

Sum of

Squares df Mean Square F Sig.
Between Groups 13891.29 3 4630.430 9.811 .005
Within Groups 3775.840 8 471.980
Total 17667.13 11

Table (4.25): Multiple Comparisons of hatching rates of broodstocks in different treatments.

Dependent Variable: Hatching Rate (%)

Dunnett T3
Mean 95% Confidence Interval
(I) Hormone dose  (J) Hormone dose  Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
0 10 -24.1333 24.1333 .862 -208.642 160.376
15 -85.3333* 5.2387 011 -125.386 -45.281
20 -68.3333* 4.4096 013 -102.046 -34.620
10 0 241333 241333 .862 -160.376 208.642
15 -61.2000 24.6954 346 -232.083 109.683
20 -44.2000 24.5329 .538 -218.614 130.214
15 0 85.3333* 5.2387 011 45.281 125.386
10 61.2000 24.6954 346 -109.683 232.083
20 17.0000 6.8475 .258 -13.367 47.367
20 0 68.3333* 4.4096 .013 34.620 102.046
10 44.2000 24,5329 .538 -130.214 218.614
15 -17.0000 6.8475 .258 -47.367 13.367

*. The mean difference is significant at the .05 level.



Table (4.26): Descriptive statistics of total larvae produced in different treatments.

Total No Larvae

95% Confidence Interval | Between-
Mean Component
N Mean Std. Deviatior_Std. Error_Lower Bounc Upper Bounc  Minimum __Maximum _ Variance
0 3 .00 .000 .000 .00 .00 0 0
10 3 42480.00 73577.518 42480.00 -14029669 225256.69 0 127440
15 3 1794347 101908.015 58836.62 -73718.88  432588.21 105840 295750
20 3 117671.0 31567.437 1822547 39253.14  196088.86 82986 144720
Total 12 84896.42  90777.160 26205.11 27219.36 14257347 0 295750
Model Fixed Effects 64798.530 18705.72 41760.94  128031.89
Random Effects 39810.18 41797.35 211590.19 4939786180

Table (4.28): One-way ANOVA of the average of total No. of larvae produced from

Total No. Larvae

different treatments.

Sum of

Squares df Mean Square F Sig.
Between Groups B6E+010 3 1.90E+010 4.529 .039
Within Groups 3E+010 8 4.20E+009
Total 9E+010 11
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Table (4.29): Multiple Comparisons analysis of the average of total No. of larvae produced from different
Dependent Variable: Total No. Larvae

Mean 95% Confidence Interval

(1) Hormone dose (J) Hormone dos: Difference (I-J) Std. Error Sig. Lower Bounc Upper Bound

Dunnett t (2-sided) 10 0 42480.000 52907.78 766  -109876.50 194836.50
15 0 179434667 52907.78 .024 27078.17  331791.16

20 0 117671.000 52907.78 132 -34685.50  270027.50

*. The mean difference is significant at the .05 level.
a. Dunnett t-tests treat one group as a control, and compare all other groups against it.

Table (4.30): Pearson Correlation coefficient of fertilization rates and treatments.

Treatments
(Micro Grams Fertilization
Per Kg) Rate
Treatments (Micro Grams PerPearson Correlation 1 778*
Kg) Sig. (2-tailed) 003
g‘r’g; s"_;f;‘d”:cr;s and 656.250 2575.000
Covariance 59.659 234.091
N 12 12
Fertilzation Rate Pearson Corretation 778* 1
Sig. (2-tailed) .003
(s:‘r’o'zs";f;‘d”f;;s and 2575.000 16702.667
Covariance 234.091 1518.424
N 12 12

*h

. Correlation is significant at the 0.01 level (2-tailed).



Table (4.31): Pearson Correlation coefficient of the average hatching rate

Treatments.
Hatching
Hormone dose  Rate (%)
Hormone dose Pearson Correlation 1 782
Sig. (2-tailed) .003

Sum of Squares and

Cross-products 656.250  2663.250

Covariance 59.659 242.114
N 12 12

Hatching Rate (%) Pearson Correlation 782** 1
Sig. (2-tailed) .003

Sum of Squares and
Cross-products

Covariance 242.114 1606.103
N 12 12

Correlation is significant at the 0.01 level (2-tailed).

2663.250 17667.13

*%

Table (4.32): Pearson Correlation coefficient of hatching rates and treatment .

Fertilazation
Rate HatchingRate

FertilazationRate Pearson Correlation 1 975

Sig. (2-tailed) .000

(S:‘r"c':;:f;? o and 16702.667 16750.000

Covariance 1518.424 1622.727

N 12 12
HatchingRate Pearson Correlation 975> 1

Sig. (2-tailed) .000

(S;r’o";:fpff e and 16750.000 17667.130

Covariance 15622.727 1606.103

N 12 12

dedk

Correlation is significant at the 0.01 level (2-tailed).
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Table (4.36): The one-way ANOVA of E2 concentration during LHRH-A implantati nin
different treatments.

Estradiol17betaNanoGramPerMIDuring

Sum of

Squares df Mean Square F Sig.
Between Groups 134.250 3 44.750 .652 .603
Within Groups 548.667 8 68.583
Total 682.917 11

Table (4.37): The test of one-way ANOVA of E2 concentrations after LHRH-A
implantation in different treatments.

Estradiol17betaNanoGramPerMIAfter

Sum of

Squares df Mean Square F Sig.
Between Groups 75.333 3 25.111 317 .813
Within Groups 633.333 8 79.167

Total 708.667 11
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Table (4.39): Pearson Correlation of E2 concentrations between different treatments
before LHRH-A implantaion.

Treatments Estradiol17bet

MicroGramPer aNanoGram

Kg PerM|Before

TreatmentsMicroGramPerKg Pearson Correlation 1 .249
Sig. (1-tailed) 217

n

g‘r‘gs‘f:fgd”ua&? and 656.250 188.750

Covariance 59.659 17.159

N 12 12

Estradiol17betaNanoGram Pearson Correlation .249 1

PerMiBefore Sig. (1-tailed) 217
um of Squares and

our o5 proucs 188.750 872.917

Covariance 17.159 79.356

N 12 12

SRS £l led GBS /PA

Table (4.40 ): Pearson Correlation of E2 concentration during LHRH-A implantation in

different treatments.

Treatments Estradiol17bet
MicroGramPer aNanoGram
Kg__ PerMIDuring
TreatmentsMicroGramPerKg Pearson Correlation 1 .398
Sig. (1-tailed) .100
Sum of Squares and
Cross_pré‘ducts 656.250 266.250
Covariance 59.659 24.205
N 12 12
Estradiol17betaNanoGram Pearson Correlation 398 1
PerMiDuring Sig. (1-tailed) .100
m of res and
(S;‘r’oss‘iprsfd”uacts 266.250 682.917
Covariance 24.205 62.083
N 12 12




Table (4.41): Pearson Correlation of E2 concentrations after LHRH-A implantation in
different treatments.

Treatments Estradiol17bet
MicroGramPer aNanoGram
Kg PerMIAfter
TreatmentsMicroGramPerKg Pearson Correlation 1 .264
Sig. (1-tailed) .204
m of r n
(S;‘r’oss"_pfo%"uact‘:s and 656.250 180.000
Covariance 59.659 16.364
N 12 12
Estradiol17betaNanoGram Pearson Correlation .264 1
PerMIAfter Sig. (1-tailed) .204
m of T n
(S:;’oss?pfo%uuitis and 180.000 708.667
Covariance 16.364 64.424
N 12 12

Table (4.44): The one-way ANOVA of E1 concentrations during LHRH-A implanta >nin
different treatments.

EsteriolDuring

Sum of

Squares df Mean Square F Sig.
Between Groups .075 3 .025 .705 .576
Within Groups .284 8 .036
Total .360 11

Table 4.45): The one-way ANOVA of E1 concentrations after LHRH-A implantatic 1 in
different treatments.

EsteriolDuring

Sum of

Squares df Mean Square F Sig.
Between Groups .075 3 .025 .705 576
Within Groups .284 8 .036

Total .360 1"
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Table (4.47): Pearson Correlation of E1 concentrations between different treat ents
before LHRH-A implantation.

Treatments
MicroGramPer
Kg EsteriolBefore

TreatmentsMicroGramPerKg Pearson Correlation 1 -.312

Sig. (1-tailed) 162

f

ﬁ‘r’o";iprsf e and 656.250 2,636

Covariance 59.659 -.240

N 12 12
EsteriolBefore Pearson Correlation -.312 1

Sig. (1-tailed) 162

m

Crossprotucs 2638 108

Covariance -.240 .010

N 12 12

Table (4.48): Pearson Correlation of E1 concentrations between different treat ents
during LHRH-A implantation.

Treatments
MicroGramPer
Kg EsteriolDuring
TreatmentsMicroGramPerKg Pearson Correlation 1 -.087
Sig. (1-tailed) .394
2‘:25";?: e and 656.250 1.338
Covariance 59.659 -.122
N 12 12
EsteriolDuring Pearson Correlation -.087 1
Sig. (1-tailed) .394
Sum of Squares and 1338 360

Cross-products
Covariance -122 .033
N 12 12
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Table (4.49): Pearson Correlation of E1 concentrations between different trea nents

after LHRH-A implantation.

Treatments
MicroGramPer
Kg EsteriolAfter
TreatmentsMicroGramPerKg Pearson Correlation 1 -.136
Sig. (1-tailed) .337
Sum of Squares and
Cross-products 656.250 -1.510
Covariance 59.659 -.137
N 12 12
EsteriolAfter Pearson Correlation -.136 1
Sig. (1-tailed) 337
Sum of Squares and
Cross-products -1.510 188
Covariance -137 017
N 12 12

Table (4.51): The one-way ANOVA of 17-alpha-Hydroxy Progesterone concentra
before LHRH-A implantation in different treatments.

HydroxyProgesterone17AlphaBefore

mns

Sum of
Squares df Mean Square F Sig.
“Between Groups 01 3 .000 4.125 048
Within Groups .001 8 .000
Total .002 11




Table (4.52): The one-way ANOVA of 17-alpha-Hydroxy Progesterone concentra sns
during LHRH-A implantation in different treatments

HydroxyProgesterone17AlphaDuring

Sum of

Squares df Mean Square F Sig.
Between Groups .028 3 .009 8.206 .008
Within Groups .009 8 .001
Total .037 11

Table (4.53): The one-way ANOVA of 17-alpha-Hydroxy Progesterone concentra ons
after LHRH-A implantation in different treatments

HydroxyProgesterone17AlphaAfter

Sum of

Squares df Mean Square F Sig.
Between Groups U013 3 .004 1.4/8 292
Within Groups .023 8 .003
Total .036 11

Table (4.54): Post Hoc test (Duncan)of Hydroxy Progesteron:
17-Alpha Before LHRH-A implantation.

Duncarf

Subset for alpha = .05
TreatmentsMicroGramPerKg N 1 2
0 3 .11100
15 3 11433
20 3 12267 12267
10 3 13367
Sig. .150 157

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Table (4.55): Post Hoc test (Duncan)of Hydroxy Progesterone-17-Alpha d ‘ing
LHRH-A implantation.

Subset for alpha = .05

TreatmentsMicroGramPerKg N 1 2
Duncar? O 3 .09900

15 3 .12700

10 3 15867

20 3 .22833

Sig. .071 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.



Table (4.57): Pearson Correlation of 17-alpha-Hydroxy Progesterone concentral s
between different treatments before LHRH-A implantation.

Treatments Hydroxy
MicroGramPer  Progesterone1
Kg 7AlphaBefore
TreatmentsMicroGramPerKg Pearson Correlation 1 .260
Sig. (1-tailed) .208
m

Covariance 59.659 .024

N 12 12

HydroxyProgesterone17 Pearson Correlation .260 1

AlphaBefore Sig. (1-tailed) .208

Crossprodics 259 002

Covariance .024 .000

N 12 12

Table (4.58): Pearson Correlation of 17-alpha-Hydroxy Progesterone concentrations
between different treatments during LHRH-A implantation.

Treatments Hydroxy
MicroGramPer  Progesterone1
Kg 7AlphaDuring
TreatmentsMicroGramPerKg Pearson Correlation 1 .708 **
Sig. (1-tailed) .005
Sum of Squares and
Cross_pr: e 656.250 3.486
Covariance 59.659 317
N 12 12
HydroxyProgesterone17 Pearson Correlation 708 ** 1
AlphaDuring Sig. (1-tailed) .005
Sum of Squares and
Cross—pr:ducts 3.486 037
Covariance 317 .003
N 12 12

*k

Correlation is significant at the 0.01 level (1-tailed).
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Table (4.61): The one-way ANOVA of 4-Pregnene-3,20-Dione ( Progesterone )
concentrations before LHRH-A implantation in different treatments.

PProgesteroneBefore

Sum of

Squares df Mean Square F Sig.
Between Groups .244 3 .081 2,781 .10
Within Groups 234 8 .029
Total 477 11

Table (4.62): The one-way ANOVA of 4-Pregnene-3,20-Dione ( Progesterone )
concentrations during LHRH-A implantation in different treatments.

PProgesteroneDuring

Sum of

Squares df Mean Square F Sig.
Between Groups 8.775 3 2.925 5.645 .022
Within Groups 4.145 8 518
Total 12.919 11




Table (4.63): The one-way ANOVA of 4-Pregnene-3,20-Dione ( Progesterone } .
concentrations after LHRH-A implantation in different treatments.

PProgesteroneAfter

Sum of

Squares df Mean Square F Sig.
Between Groups 447 3 149 1.725 239
Within Groups .690 8 .086

Total 1.137 11
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Tabl (4.68): Post Hoc test (Duncan) of 4-Pregnene-3,20-Dione ( Progeste jne
)before LHRH-A implantation.

Subset for alpha = .05

T N 1 2
Dunce ' 0 3 .25600
1u 3 .64600
15 3 .70567
20 3 2.47000
Sig. 484 1.000

Means or groups in homogeneous subsets are displayed.
a. | ses Harmonic Mean Sample Size = 3.000.

" able (4.70): The one-way ANOVA of 17-beta-Hydroxy-4-Androsten-3-one (
Tes! sterone ) concentrations before LHRH-A implantation in different treatmen

TestosteroneBefore

Sum of

Squares df Mean Square F Sig.
Between Groups 113.937 3 37.979 3.300 .079
Within Groups 92.080 8 11.510
Total 206.017 11

Table (4.71): The one-way ANOVA of 17-beta-Hydroxy-4-Androsten-3-one
(Testosterone) concentrations during LHRH-A implantation in different treatmen .

TestosteroneDuring

Sum of

Squares df Mean Square F Sig.
Between Groups 235.777 3 78.592 2.478 .136
Within Groups 253.711 8 31.714
Total 489.487 11

Table (4.72): The one-way ANOVA of 17-beta-Hydroxy-4-Androsten-3-one
(Testosterone) concentrations after LHRH-A implantation in different treatments

TestosteroneAfter

Sum of

Squares df Mean Square F Sig.
Between Groups 112.023 3 37.341 24,423 .000
Within Groups 12.231 8 1.529

Total 124.254 11
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Table ( 4.74): Pearson Correlation of 17-beta-Hydroxy-4-Androsten-3-one
(Testosterone) concentrations between different treatments before LHRH-A

implantation.
Treatments
MicroGramPer Testosterone
- Kg Before
reatmentsMicroGramPerKg Pearson Correlation 1 .366
Sig. (1-tailed) 121
g“g; s‘f;foqd”fc’t‘;s and 656.250 134.750
Covariance 59.659 12.250
N 12 12
"~ astosteroneBefore Pearson Correlation .366 1
Sig. (1-tailed) 21
f r n
gfgipfg‘d”uacgs and 134,750 206.017
Covariance 12.250 18.729
N 12 12

Table (4.75 ): Pearson Correlation of 17-beta-Hydroxy-4-Androsten-3-one
(Testosterone) concentrations between different treatments during LHRH-A

implantation.
Treatments
MicroGramPer  Testosterone
Kg During
TreatmentsMicroGramPerKg Pearson Correlation 1 .363
Sig. (1-tailed) 123
Sum of Squares and
Cross-products 656.250 205.963
Covariance 59.659 18.724
N 12 12
TestosteroneDuring Pearson Correlation .363 1
Sig. (1-tailed) 123
Sum of Squares and 205.963 489,487

Cross-products
Covariance 18.724 44 499
N 12 12
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Table (4.76): Pearson Correlation of 17-beta-Hydroxy-4-Androsten-3-one
(Testosterone) concentrations between different treatments after LHRH-A

implantation.
Treatments
MicroGramPer Testosterone
Kg After
TreatmentsMicroGramPerKg Pearson Correlation 1 -784 *
Sig. (1-tailed) .001
g‘r’or';scif’:d”:c';s and 656.250 -223.850
Covariance 59.659 -20.350
N 12 12
TestosteroneAfter Pearson Correlation -784 *
' Sig. (1-tailed) .001
g‘:g;;rs:d”j;s and -223.850 124.254
Covariance -20.350 11.296
N 12 12

e

Correlation is significant at the 0.01 level (1-tailed).

Table (4.77): Post Hoc test (Duncan) of 17-beta-Hydroxy-4-Androsten-3-ot : (
Testosterone) after LHRH-A implantation.

Subset for alpha = .05

_ TreatmentsMicroGramPerKc N 1 2
Duncarf 15 3 .3267
10 3 .9667
20 3 1.7133
0 3 7.9667
Sig. 224 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Table (4.79): The one-way ANOVA of Cortisol concentrations before LHRH-/
Implantation in different treatments.

CortisolBefore

Sum of
_ Squares df Mean Square F Sig.
Between Groups  3693.030 1231.010 1.746 235
Within Groups 5641.687 8 705.211
Total 9334.717 11

w




Table (4.80): The one-way ANOVA of Cortisol concentrations during LHRH-/
implantation in different treatments.

CortisolDuring

Sum of

Squares df Mean Square F Sig.
Between Groups 41579.36 3 13859.788 1.044 424
Within Groups 106240.6 8 13280.078
Total 147820.0 11

Table (4.81): The one-way ANOVA of Cortisol concentrations after LHRH-A
implantation in different treatments.

CortisolAfter

Sum of

Squares df Mean Square F Sig.
Between Groups 2744553 3 9148.510 5.402 .025
Within Groups 13547.12 8 1693.390

Total 40992.65 11
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(4.82): Paired Samples T-Test of Cortisol concentrations before, during and after of LHRH-A ,
ianl o in diff Pelvid

Paired Differences
95% Confidence Interval

Std. Error of the Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
solBefore -
OCIONE - 549083 100.072614 28.88348  -118.491 8674772  -1.901 11 084
solDuring
solBefore -
O Afer | 260750 46618727 1345767 556951 3545126  -1938 11 079
solDuring -
OPUMNG" 0883333 82134782  23.71027 233526  81.01928 1216 11 249

solAfter




Table (4.83): Pearson Correlation of Cortisol concentrations between differc .t
treatments before LHRH-A implantation.

Treatments
MicroGramPer
Kg CortisolBefore

TreatmentsMicroGramPerKg Pearson Correlation 1 .370

Sig. (1-tailed) 118

Sum of Squares and

Cmss_pr;‘d“lf‘ctis 2 656.250 915.750

Covariance 59.659 83.250

N 12 12
Cortiso!Before Pearson Correlation 370 1

Sig. (1-tailed) 118

n

g‘r‘g“ss‘i;ffd“fé? and 915.750 9334.717

Covariance 83.250 848.611

N 12 12

Table (4.84): Pearson Correlation of Cortisol concentrations between different
treatments during LHRH-A implantation.

Treatments
MicroGramPer
Kg CortisolDuring
TreatmentsMicroGramPerKg Pearson Correlation 1 262
Sig. (1-tailed) .205
g‘r’g; :Lf:d“:&is and 656.250 2584.125
Covariance 59.659 234.920
N 12 12
CortisolDuring Pearson Correlation 262 1
Sig. (1-tailed) .205
g‘:;:;f:d”jczs and 2584.125 147819.983
Covariance 234.920 13438.180
N 12 12
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Table (4.85): Pearson Correlation of Cortisol concentrations between diffi ent

treatments after LHRH-A implantation.

Treatments
MicroGramPer
Kg CortisolAfter

TreatmentsMicroGramPerKg Pearson Correlation 1 617 *

Sig. (1-tailed) .016

zr:;:g::;;;s and 656.250 3201.625

Covariance 59.659 291.057

N 12 12
CortisolAfter Pearson Correlation 617 * 1

Sig. (1-tailed) 016

z‘:gs‘if: d”:;is and 3201.625 40992.649

Covariance 291.057 3726.604

N 12 12

*

. Correlation is significant at the 0.05 level (1-tailed).

Table (4.86): Post Hoc test (Duncan)of Cortisol after LHRH-A implantati 1.

Subset for alpha = .05

TreatmentsMicroGramPerK¢ 1 2
Duncar? 0O 3 26.96667

15 3 43.50000

10 3 87.76667  87.76667

20 3 150.5333

Sig. 21 .099

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Abstract:

The Iranian sturgeon ( Acipenser persicus) is one of most commercially important sturgeon species in the
Caspian Sea and it is considered as an endemic sturgeon of the south part of the Caspian sea. Most of its
populations distributed around the south coast of the sea and also the most Iranian caviar productior
belonged to this species. Due to overfishing, degradation of the rivers conditions as the natural
reproduction places the stocks of the fish is decreasing and that is why the Islamic republic of Irar
releases millions of its fingerlings to the rivers that end to the sea to stock restoration.

With regard to the high expenses of the artificial propagation and fingerlings production, finding anc
creation of better output will play an important role to decrease the production expenditures.

Now days, the decrease in the natural stocks of broodstocks and aso the low quality and immature caught
broodstocks are the fundamental problems which the industry of sturgeon mass production faces. These
not fully matured brooders do not response the hormonal induction processes at the sturgeon hatcheries
(because they do not reach to final maturation and some of them having polarization index greater than 1C
) and large numbers of the caught and transported brooders to the hatcheries will not produce any fry ( as
the data distributed and published by the sturgeon hatcheries about the production techniques).

The main objective of the research study is to apply a new method for artificial reproduction (LHRH-A
implantation) to gain the best output from the Iranian sturgeon brooders caught and transported from the
Caspian Sea which will be done for the first time on sturgeons and there is not still any report of the
application of this procedure ( LHRH-A implantation )over these kinds of fishes. Most published report
on the method belonged to the teleosts.
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