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Chatchawal Intramontree 2009: Hemolymph Metabolic Variables and Immune
Response of Black Tiger Shrimp Broodstock (Penaeus monodon Fabricius) Cultured in
Indoor Semi-Closed System. Master of Science (Marine Science), Major Field: Marine
Science, Department of Marine Science. Thesis Advisor: Associate Professor

Suriyan Tunkijjanukij, Dr.Scient. 106 pages.

To study on the variable of some haemolymph metabolic, immune response and water
quality of black tiger shrimp (Penaeus monodon) juvenile, those were reared to be broodstock in
concrete tanks under indoor semi-closed system. The study was started from P. monodon at an
average weight of 15.67£0.42 g, which were cultured in a earthen pond for 4 months. Those
were selected to culture in concrete tanks at the density of 6 shrimps/mz. All of those were fed
with fresh food such as blood worm (Glycera dibrandriata), green mussel (Perna viridis) and
squid (Loligo oplescens). The parameters of metabolic, immune, water quality and growth rate
were evaluated at 30 days interval for 8 months. Results showed that under indoor semi-closed
system, water quality could be controlled to the appropriated level, namely, temperature 25-
28°C, salinity 13-14 ppt, pH 7.4-8.3, alkalinity 52-199 mg/l, dissolved oxygen 5.3-10.6 mg/l,
total ammonia-N 0.003-0.090 mg/I and nitrite-N 0.006-0.483 mg/l, for culturing shrimp for at
least 8 month. During 138-173 day-old, it could be expected that the shrimp were exposed to
stress status from acclimation, those observed from higher concentrations of glucose and total
protein, lower concentration of total hemocytes count in hemolymph and high mortality rate at
12.5%. During 201-381 day-old, where they were familiar to the new habitat and able to adjust
to the culture system within concrete tanks. Therefore the glucose, triglyceride, cholesterol, total
proteins, total hemocyte count and phenol oxidase activity were stable. There could also observe
in normally growth. Moreover it can be addressed that the accumulation of energy sources for
maturation (triglyceride and cholesterol) are increasing as time increased. At the end of this
study, average weights of male and female shrimps were 64.13g and 73.82 g, respectively,

where those trend to grow to maturation size.
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[

v

SEX N Mean StdDev ~ StdError ~ Variances T DF Prob>|T|
Male 4 1.905 0.483 0.241 Equal -0.492 6.0 0.640
Female 4 1.710 0.628 0.314 Unequal -0492 5.6 0.641
For H,: Variances are equal, F'=1.69 DF =(3,3) Prob>F'=0.6766

1R 173 Ju

SEX N Mean StdDev ~ StdError ~ Variances T DF Prob>|T|
Male 4 1.140 0.485 0.242 Equal 2.140 6.0 0.076
Female 4 2.252 0.919 0.459 Unequal 2.140 4.6 0.091
For H,: Variances are equal, F'=3.58 DF =(3,3) Prob>F'=0.3226

1979 201 Ju

SEX N Mean StdDev  StdError  Variances T DF Prob>|T]
Male 4 0.600 0.324 0.162 Equal -0.392 6.0 0.708
Female 4 0.532 0.115 0.057 Unequal -0.392 3.8 0.716
For H,: Variances are equal, F'=7.82 DF =(3,3) Prob>F'=0.1251

91914 235 U

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 0.370  0.165 0.082 Equal 2.283 6.0 0.062
Female 4 0.757 0.296 0.148 Unequal 2.283 4.7 0.075

For H: Variances are equal, F'=3.21 DF=(3,3) Prob>F'=0.3643
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SEX N Mean StdDev

Prob>|T|

Male 4 0.355 0.183

0.164

Female 4 0.555 0.174

0.164

For H,: Variances are equal, F'=1.11

1g19 29271

DF =(3,3) Prob>F'=0.9362

SEX N Mean StdDev

Prob>|T|

Male 4 0.270 0.043

0.056

Female 4 0.600 0.276

0.096

For H,: Variances are equal, F' = 40.82

91919 32271

DF =(3,3) Prob>F'

SEX N Mean StdDev

Prob>(T|

Male 4 0.367 0.208

0.392

Female 4 0.507 0.221

0.392

For H;: Variances are equal, F' = 1.13

g1 35470

DF=(3,3) Prob>F'

SEX N Mean StdDev

Prob>(T|

Male 4 0.450 0.201

0.101

Female 4 0.737 0.217

0.101

For H;: Variances are equal, F' = 1.16

DF=(3,3) Prob>F'



MI1INUINN 18 (AD)

1gn3 3813

84

SEX N Mean StdDev ~ StdError ~ Variances T DF Prob>[T|
Male 4 0.305 0.212 0.106 Equal 1.0375 6.0 0.339
Female 4 0.435 0.133 0.066 Unequal 1.0375 5.0 0.346

For H,: Variances are equal, F'=2.55 DF =(3,3) Prob>F'=0.4626
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1A 138 Ju

SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|
Male 4 0.036 0.008 0.0049 Equal 0.369 6.0 0.724
Female 4 0.040 0.018 0.009 Unequal 0.369 4.1 0.730
For H,: Variances are equal, F'=5.09 DF =(3,3) Prob>F'=0.2146

1R 173 Ju

SEX N Mean StdDev  StdError  Variances T DF Prob>(T|
Male 4 0.035 0.003 0.002 Equal 0.101 6.0 0.923
Female 4 0.035 0.015 0.007 Unequal 0.1010 33 0.926
For H,: Variances are equal, F'= 21.82 DF=(3,3) Prob>F'=0.0307

1979 201 Ju

SEX N Mean StdDev  StdError  Variances T DF Prob>|T]
Male 4 0.032 0.007 0.003 Equal -0.718 6.0 0.499
Female 4 0.026 0.014 0.007 Unequal -0.718 4.5 0.508
For H,: Variances are equal, F'=3.79 DF =(3,3) Prob>F'=0.3025

91914 235 U

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 0.038 0.007 0.003 Equal -2.109 6.0 0.079
Female 4 0.027 0.008 0.003 Unequal -2.109 6.0 0.080
For H: Variances are equal, F'=1.09 DF =(3,3) Prob>F'=0.9439
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MS1WUINN 19 (519)

1gR3 2647

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 0.032 0.008 0.004 Equal -0.476 6.0 0.651
Female 4 0.030 0.006 0.003 Unequal -0476 5.4 0.653

For H,: Variances are equal, F'=2.01 DF=(3,3) Prob>F'=0.5812

1g19 29271

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T|
Male 4 0.029 0.011 0.005 Equal 0.240 6.0 0.818
Female 4 0.031 0.009 0.004 Unequal 0.240 5.9 0.818

For H,: Variances are equal, F'=1.33 DF=(3,3) Prob>F'=0.8199

91919 32271

SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|
Male 4 0.031 0.013 0.006 Equal -0.033 6.0 0.974
Female 4 0.031 0.026 0.013 Unequal -0.033 4.4 0.974

For H,: Variances are equal, F'=3.97 DF =(3,3) Prob>F'=0.2873

g1 35471

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 0.034 0.024 0.012 Equal -0.232 6.0 0.823
Female 4 0.031 0.006 0.003 Unequal -0.232 3.4 0.829

For H,: Variances are equal, F'= 15.62 DF=(3,3) Prob>F'=0.0492



87

MSIEUINN 19 (A1D)

1914 38131

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 0.031 0.017 0.008 Equal 0.017 6.0 0.986
Female 4 0.0311 0.008 0.004 Unequal 0.017 4.5 0.986

For H: Variances are equal, F'=3.86 DF =(3,3) Prob>F'=0.2962
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1gA9 138 Ju

SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|
Male 4 0.685 0.191 0.095 Equal 1.113 3.1 0.345
Female 4 1.455 1.370 0.685 Unequal 1.113 6.0 0.308

For H,: Variances are equal, F'= 51.62 DF=(3,3) Prob>F'=0.0088

91919 173 1

SEX N Mean StdDev StdError  Variances T DF Prob>|T]|
Male 4 0.555 0.030 0.015 Equal 2.191 6.0 0.071
Female 4 4.695 3.779 1.889 Unequal 2.190 3.0 0.116

For H,: Variances are equal, F'= 9999.99 DF =(3,3) Prob>F'=0.0001

1gR3 2013

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 0.563 0.577 0.288 Equal 1.615 6.0 0.158
Female 4 1.095 0.320 0.160 Unequal 1.615 4.7 0.172

For H,: Variances are equal, F'=3.25 DF =(3,3) Prob>F'=0.3587

1gR9 2357

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 0.210 0.060 0.030 Equal 3.172 3.0 0.050
Female 4 2.115 1.120 0.599 Unequal 3.172 6.0 0.019

For H,: Variances are equal, F'=399.75 DF =(3,3) Prob>F'=0.0004
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SEX N Mean StdDev  StdError ~ Variances T DF Prob>|T|
Male 4 0.123 0.125 0.063 Equal 4.165 6.0 0.006
Female 4 1.523 0.661 0.330 Unequal 4.165 32 0.023
For H,: Variances are equal, F'= 27.93 DF=(3,3) Prob>F'=0.0216

1g19 29271

SEX N Mean StdDev  StdError ~ Variances T DF Prob>|T|
Male 4 0.225 0.156 0.078 Equal 6.154 6.0 0.001
Female 4 1.665 0.441 0.221 Unequal 6.154 3.7 0.005
For H,: Variances are equal, F'=8.01 DF =(3,3) Prob>F'=0.1212

119 32271

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 0.170 0.114 0.057 Equal 2.467 6.0 0.048
Female 4 0.412 0.159 0.079 Unequal 2.467 5.5 0.053
For H: Variances are equal, F'=1.93 DF =(3,3) Prob>F'=0.6038

1gR3 3547

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 0.123 0.127 0.063 Equal 3.723 6.0 0.002
Female 4 1.635 0.803 0.401 Unequal 3.723 3.1 0.032
For H,: Variances are equal, F'= 40.19 DF=(3,3) Prob>F'=0.0127
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SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|
Male 4 0.200 0.211 0.106 Equal 4.278 6.0 0.005
Female 4 1.380 0.510 0.255 Unequal 4.278 4.0 0.013

For H,: Variances are equal, F'=5.83 DF =(3,3) Prob>F'=0.1818
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1gAq 138 Ju

SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|
Male 4 0.350 0.109 0.054 Equal 1.470 6.0 0.192
Female 4 0.515 0.196 0.098 Unequal 1.470 4.7 0.206
For H,: Variances are equal, F'=3.24 DF =(3,3) Prob>F'=0.3596

1R 173 Ju

SEX N Mean StdDev ~ StdError ~ Variances T DF Prob>|T|
Male 4 0.470 0.090 0.045 Equal 0.357 6.0 0.733
Female 4 0.530 0.323 0.161 Unequal 0.357 35 0.741
For H,: Variances are equal, F'= 12.74 DF=(3,3) Prob>F'=0.0652

1979 201 Ju

SEX N Mean  StdDev  StdError Variances T DF Prob>(T|
Male 4 0.195  0.086 0.04330127 Equal 3.8451 6.0 0.0085
Female 4 0.660  0.225 0.11291590  Unequal 3.8451 3.9 0.0201
For H,: Variances are equal, F'=6.80 DF =(3,3) Prob>F'=0.1497

91914 235 U

SEX N Mean StdDev ~ StdError Variances T DF Prob>|T]|
Male 4 0.187 0.037 0.01887459  Equal 3.8186 6.0 0.0088
Female 4 0.950  0.397 0.19878799  Unequal 3.8186 3.1 0.0309

For H,: Variances are equal, F'=110.92 DF =(3,3) Prob>F'=0.0029
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SEX N Mean  StdDev  StdError Variances T DF Prob>|T|

Male 4 0.135 0.057 0.02872281 Equal 4.1862 6.0 0.0058

Female 4 1.050 0.433 0.21667949  Unequal 4.1862 3.1 0.0237

For H,: Variances are equal, F'= 56.91 DF=(3,3) Prob>F'=0.0077

1g19 29271

SEX N Mean  StdDev  StdError Variances T DF Prob>(T|

Male 4 0.232 0.028 0.01436141 Equal 49284 6.0 0.0026

Female 4 1.102 0.351 0.17594388  Unequal 49284 3.0 0.0157

For H,: Variances are equal, F'=150.09 DF =(3,3) Prob>F'=0.0018

91919 32271

SEX N Mean  StdDev  StdError Variances T DF Prob>(T|

Male 4 0.277 0.170 0.08518363 Equal 1.8948 6.0 0.1069

Female 4 0.510  0.176 0.08831761  Unequal 1.8948 6.0 0.1070

For H: Variances are equal, F'=1.07 DF =(3,3) Prob>F'=0.9540

g1 35471

SEX N Mean  StdDev  StdError Variances T DF Prob>(T|

Male 4 0.210  0.073 0.03674235 Equal 3.6724 6.0 0.0104

Female 4 1.387 0.637 0.31852198  Unequal 3.6724 3.1 0.0339

For H: Variances are equal, F'= 75.15 DF=(3,3) Prob>F'=0.0051
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SEX N Mean  StdDev  StdError Variances T DF Prob>|T|
Male 4 0220  0.194 0.09721111  Equal 5.7061 6.0 0.0013
Female 4 1.430  0.376 0.18845866  Unequal 57061 4.5 0.0035

For H,: Variances are equal, F'=3.76 DF =(3,3) Prob>F'=0.3056
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SEX N Mean StdDev ~ StdError ~ Variances T DF Prob>[T|

Male 4 304.500  60.523 30.261 Equal -0.944 6.0 0.381

Female 4 255.000  85.592 42.796 Unequal -0944 54 0.386

For H,: Variances are equal, F'=2.00 DF =(3,3) Prob>F'=0.5836

1R 173 Ju

SEX N Mean StdDev  StdError  Variances T DF Prob>(T|

Male 4 196.500  62.570 31.285 Equal 2.957 6.0 0.025

Female 4 321.750  57.099 28.549 Unequal 2.957 6.0 0.026

For H,: Variances are equal, F'=1.20 DF =(3,3) Prob>F'=0.8840

1979 201 Ju

SEX N Mean StdDev  StdError  Variances T DF Prob>(T|
Male 4 66.000  46.669 23.335 Equal 0.158 6.0 0.880
Female 4 69.750 8.958 4.479 Unequal 0.158 3.2 0.884

For H,: Variances are equal, F'= 27.14 DF=(3,3) Prob>F'=0.0225

91914 235 U

SEX N Mean StdDev  StdError  Variances T DF Prob>|T]|
Male 4 56.250 17.212 8.606 Equal 4.130 6.0 0.0061
Female 4 108.750  18.715 9.357 Unequal 4.130 6.0 0.0063

For H: Variances are equal, F'=1.18 DF =(3,3) Prob>F'=0.8938
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SEX N Mean StdDev ~ StdError  Variances T DF Prob>[T|
Male 4 48.750 28.182 14.091 Equal 2.136 6.0 0.076
Female 4 93.750 31.309 15.6540 Unequal 2.136 5.9 0.077
For H,: Variances are equal, F'=1.23 DF =(3,3) Prob>F'=0.8668

1g19 29271

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 38.250 6.185 3.092 Equal 8214 6.0 0.0002
Female 4 129.000  21.213 10.607 Unequal 8214 35 0.003
For H,: Variances are equal, F'= 11.76 DF=(3,3) Prob>F'=0.0727

91919 32271

SEX N Mean StdDev  StdError  Variances T DF Prob>(T|
Male 4 72.000  57.341 28.670 Equal 0.614 6.0 0.562
Female 4 93.750 41.596 20.798 Unequal 0.614 5.5 0.564
For H,: Variances are equal, F'=1.90 DF=(3,3) Prob>F'=0.611

g1 35471

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 119.250  10.500 5.250 Equal -1.324 6.0 0.234
Female 4 90.000 42918 21.459 Unequal -1.324 34 0.267
For H: Variances are equal, F'= 16.71 DF=(3,3) Prob>F'=0.0448
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SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|

Male 4 111.000  15.875 7.937 Equal -1.612 6.0 0.158

Female 4 79.500 35.707 17.854 Unequal -1.612 4.1 0.180

For H,: Variances are equal, F'=5.06 DF =(3,3) Prob>F'=0.2160
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SEX N  Mean StdDev StdError Variances T DF  Prob>(T]

Male 4 14150.000  13180.051  6590.025  Equal 0953 6.0 0377

Female 4 104981.250  190073.660 95036.830  Unequal 0953 3.0 0410

For H,: Variances are equal, F'=207.97 DF =(3,3) Prob>F'=0.0011

1R 173 Ju

SEX N  Mean StdDev StdError Variances T DF  Prob>(T]

Male 4 259087.500 262622.296 131311.148 Equal -0.880 6.0 0412

Female 4 112312.500 205187.622 102593.811 Unequal -0.880 5.7 0414

For H,: Variances are equal, F'=1.64 DF =(3,3) Prob>F'=0.6950

1919 201 Ju

SEX N  Mean StdDev StdError Variances T DF  Prob>[T|

Male 4 180887.500 213069.145 106534.572 Equal -0.666 6.0 0.529

Female 4  90868.750  166092.764 83046.382  Unequal -0.666 5.7  0.531

For H,: Variances are equal, F'=1.65 DF =(3,3) Prob>F'=0.6924

91919 235 1

SEX N Mean StdDev StdError Variances T DF  Prob>(T|

Male 4 170762.500 115724.351 57862.175 Equal -0.968 6.0 0.370

Female 4  80437.500 146376.656 73188.328 Unequal -0.968 5.7 0.372

For H,: Variances are equal, F'=1.60 DF =(3,3) Prob>F'=0.7088
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SEX N  Mean StdDev StdError  Variances T DF  Prob>(T|
Male 4 37000.000 6531.972 3265986 Equal 2.167 6.0 0.073
Female 4 51500.000 11676.186 5838.093  Unequal 2.167 47  0.086
For H,: Variances are equal, F'=3.20 DF =(3,3) Prob>F'=0.3655

1g19 29271

SEX N  Mean StdDev StdError Variances T DF  Prob>(T|
Male 4 36393.750 30653.346  15326.673288 Equal 0.499 6.0 0.635
Female 4  63606.250 104480.824 52240.412174 Unequal 0.499 3.5 0.647
For H,: Variances are equal, F'= 11.62 DF=(3,3) Prob>F'=0.0739

91919 32271

SEX N Mean StdDev StdError Variances T DF  Prob>|T|
Male 4 22750.000 22286.094  11143.047  Equal 0.890 6.0 0.407
Female 4  120975.000 219410.565 109705.282 Unequal  0.890 3.1  0.437
For H,: Variances are equal, F'= 96.93 DF=(3,3) Prob>F'=0.0035

g1 35471

SEX N  Mean StdDev StdError Variances T DF  Prob>|T|
Male 4 34181.250  29756.409  14878.204  Equal 0.765 6.0 0.473
Female 4 115706.250 210915.027 105457.513 Unequal 0.765 3.1 0.498

For H,: Variances are equal, F'= 50.24 DF=(3,3) Prob>F'=0.0092
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SEX N  Mean StdDev StdError Variances T DF  Prob>[T|

Male 4 21718750  18362.363  9181.181 Equal 0.948 6.0 0.379

Female 4 180106.250 333419.559 166709.779 Unequal 0948 3.0 0412

For H,: Variances are equal, F'=329.70 DF =(3,3) Prob>F'=0.0006
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SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 14.092 1.669 0.834 Equal 0.841 6.0 0.433
Female 4 16.155 4.614 2.307 Unequal 0.841 3.8 0.451

For H,: Variances are equal, F'=7.64 DF =(3,3) Prob>F'=0.1289

1R 173 Ju

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 11.602  3.480 1.740 Equal -1.796 6.0 0.122
Female 4 7.995 2.003 1.002 Unequal -1.796 4.8 0.135

For H,: Variances are equal, F'=3.02 DF =(3,3) Prob>F'=0.3885

1919 201 Ju

SEX N Mean StdDev ~ StdError  Variances T DF Prob>[T|
Male 4 27.492 1.069 0.534 Equal -2.698 6.0 0.035
Female 4 21.632  4.209 2.104 Unequal -2.698 34 0.066

For H,: Variances are equal, F'= 1549 DF=(3,3) Prob>F'=0.0498

91919 235 1

SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T]
Male 4 0.187 0.038 0.018 Equal 3.818 6.0 0.009
Female 4 0.950 0.397 0.198 Unequal 3.818 3.1 0.031

For H,: Variances are equal, F'=110.92 DF =(3,3) Prob>F'=0.0029
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SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 0.135 0.057 0.028 Equal 4.186 6.0 0.006
Female 4 1.050 0.433 0.216 Unequal 4.186 3.1 0.027
For H,: Variances are equal, F'= 56.91 DF=(3,3) Prob>F'=0.0077

1g19 29271

SEX N Mean StdDev  StdError ~ Variances T DF Prob>|T|
Male 4 1.102 0.351 0.175 Equal 4.928 3.0 0.016
Female 4 0.232 0.028 0.014 Unequal 4.928 6.0 0.003
For H,: Variances are equal, F'=150.09 DF =(3,3) Prob>F'=0.0018

91919 32271

SEX N Mean StdDev ~ StdError  Variances T DF Prob>|T|
Male 4 0.277 0.170 0.085 Equal 1.894 6.0 0.106
Female 4 0.510 0.176 0.088 Unequal 1.894 6.0 0.107
For H: Variances are equal, F'=1.07 DF =(3,3) Prob>F'=0.9540

g1 35471

SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 1.387 0.637 0.318 Equal 3.672 3.1 0.034
Female 4 0.210 0.073 0.036 Unequal 3.672 6.0 0.010

For H;: Variances are equal, F' = 75.15

DF =(3,3) Prob>F'=0.0051
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SEX N Mean StdDev  StdError  Variances T DF Prob>|T|
Male 4 0.220 0.194 0.0971 Equal 5.706 6.0 0.001
Female 4 1.430 0.376 0.188 Unequal 5.706 4.5 0.004

For H,: Variances are equal, F'=3.76 DF =(3,3) Prob>F'=0.3056
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SEX N Mean StdDev ~ StdError  Variances T DF Prob>[T|
Male 4 25.087  0.885 0.442 Equal -3.032 6.0 0.023
Female 4 26.932 0.834 0.417 Unequal -3.032 6.0 0.023

For H,: Variances are equal, F'=1.13 DF =(3,3) Prob>F'=0.9241

91919 173 1

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 26.425 0.555 0.277 Equal -0.689 6.0 0.516
Female 4 27.285 2.433 1.216 Unequal -0.689 3.3 0.536

For H,: Variances are equal, F'= 19.23 DF=(3,3) Prob>F'=0.0368

91919 201 1

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 30.617 1.124 0.562 Equal -1.371 6.0 0.219
Female 4 33.555 4.132 2.066 Unequal -1.371 34 0.254

For H,: Variances are equal, F'= 13.51 DF=(3,3) Prob>F'=0.0602

1gn3 235 Ju

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 39.050  3.250 1.625 Equal -0.873 6.0 0.416
Female 4 45.152 13.589 6.794 Unequal -0.873 3.3 0.441

For H,: Variances are equal, F'= 17.48 DF =(3,3) Prob>F'=0.0420For
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SEX N Mean StdDev ~ StdError  Variances T DF Prob>[T|
Male 4 44352  0.867 0.433 Equal -3.463 6.0 0.013
Female 4 48.012 1.927 0.963 Unequal -3.463 42 0.024
For H;: Variances are equal, F'=4.94 DF =(3,3) Prob>F'=0.222

1g19 29271

SEX N Mean StdDev ~ StdError  Variances T DF Prob>[T|
Male 4 47312 2.208 1.104 Equal -1.761 6.0 0.128
Female 4 52.077 4.938 2.469 Unequal -1.761 4.2 0.150
For H: Variances are equal, F'=5.00 DF =(3,3) Prob>F'=0.219

1gn3 3223

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 51.950  4.584 2.292 Equal -2.393 6.0 0.053
Female 4 58.897 3.562 1.781 Unequal -2.393 5.7 0.056
For H,: Variances are equal, F'=1.66 DF =(3,3) Prob>F'=0.6888

1gn3 3547

SEX N Mean StdDev StdError ~ Variances T DF Prob>|T]|
Male 4 58.000  5.025 2.512 Equal -1.911 6.0 0.104
Female 4 66.337 7.132 3.566 Unequal -1911 54 0.110
For H;: Variances are equal, F'=2.01 DF=(3,3) Prob>F'=0.579
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SEX N Mean StdDev ~ StdError  Variances T DF Prob>[T|
Male 4 64.132  2.869 1.434 Equal -2.872 6.0 0.028
Female 4 73.815  6.101 3.050 Unequal -2.872 43 0.042

For H,: Variances are equal, F'=4.52 DF =(3,3) Prob>F'=0.24
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