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ABSTRACT

The objeetives of this study were to: 1) compare the physical, chemical and
biological characteristics of water qualities in the round concrete catfish ponds where the
“Biological-Way-of-Life” technique and normal technique of the running water system were used
to rear eatfish, and 2) compare the growth potential of catfish between using and not using the
“Biological-Way-of-Life” technique for improving qualities. This study was conducted for 25
weeks, which consisted of two running water systems of catfish rearing in round concrete catfish
ponds. The study was conducted in the catfish farm under normal condition.

Findings showed that there was a statistically significant difference in water
quality, water temperature, transparency, ammonia-nitrogen (NH,-N) and free-carbon dioxide
between the two techniques (p < 0.05). However, all of these factors were suitable for catfish
growth performance. Besides, it was found that water temperature of the “Biological — Way — of
~ Life” technique showed a significant inverse relationship with transparency (r = 0.943%*),
alkaline {r = 0.656**) and free-carbon dioxide (r = 0.784**). Also, there was a significant
inverse relationship between pH of water in the “Biological — Way — of - Life” technique and
free-carbon dioxide {r = 0.384*). Regarding water quality of the normal catfish pond, it was
found that there was an inverse significant relationship between water temperature and water
transparency (r = 0.525**), water hardness (r = 0.496**), alkaline (r = 0.605**), and free-carbon
dioxide (r = 0.764**). Also, there was an inverse significant relationship between an amount of
oxygen in the normal catfish pond and p-H (r = -0.363*); pH and water hardness {r = -0.611%*);
free-carbon dioxide (r = -0.373%),
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Regarding a comparative study on an amount of zoo plankton and phyto
plankton, in the two techniques of catfish rearing, there was no statistically significant difference
{p > 0.05). Also, there was a statistically significant difference in terms of weight gain and length
of catfish (p > 0.05). It could be concluded that there was a relationship between water quality on
chemical and physical aspects having a direct influenee in the normal catfish pond rather than the
“Biological — Way — of — Life” pond. Based on water quality on biological and growth
performance of catfish in the round concrete ponds of both techniques, it was found that there was
no clear difference. Thus, it depends on users who will apply this study to what extent is suitable

for each topographic condition,
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Group Statistics
treatm N Mean Std.Deviation $td. Error Mean
1.00 3 22.8687 05445 03143
2.00 3 22.2733 .50829 29346

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 11.502 027 2.017 4 14 .59533 29514 -.22411 1.41478
Equal variances not assumed 2.017 2.046 .178 59533 29514 -.64765 1.83832

£8



MI1NUIN 2 Hams s IEHIeyan 1y Tals e

Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 38.5327 19026 .10869
2.00 3 35.3207 4.84090 2.79489

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 13.923 .020 1.148 4 315 3.21200 2.79700 -4.55373 1097773
Equal variances not assumed 1.148 2.006 .369 3.21200 2.79700 -8.78783 1521183

78
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Group Statistics
treatm N Mean Std.Deviation Std. Error Mean
1.00 3 6.7677 05086 02936
2.00 3 6.8660 01039 .00600

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 6.734 060  -3.281 4 .030 -.09833 .02997 -.18154 -.01513
Equal variances not assumed -3.281 2.167 073 -.09833 02997 -21822 02155
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¥

Group Statistics
treatm N Mean Std.Deviation Std. Error Mean
1.00 3 4.1663 .03099 01789
2.00 3 4.2200 06447 03722

Independent Samples Test

Levene's Test for

Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 3.055 55 -1.300 4 264 -.05367 04130 -.16833 .06099
Equal variances not assumed -1.300 2.877 .288 -.05367 .04130 -.18832 08098

98
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Group Statistics
treatm N Mean Std.Deviation Std, Error Mean
1.00 3 0658 04479 02586
2.00 3 0229 01136 00656

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 8.176 .046 1.609 4 183 .04293 .02668 -03114 11700
Equal variances not assumed 1.609 2.256 235 04293 02668 -.06022 .14608
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 29.3473 51278 .29605
2.00 3 28.5797 1.43312 82741

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig, df Sig. Mean 5td. Emor 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 4.789 054 874 4 432 16767 .B7878 -1.67222 3.20756
Equal variances not assumed .874 2.504 458 76767 .87878 -2.37023 3.50556

88
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 19.8983 25358 14641
2.00 3 20.7193 1.23939 71556

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 7.457 052 -1.124 4 324 -82100 73039 -2.84888 1.20688
Equal variances not assumed -1.124 2.167 370 -.82100 .73039 -3.74238 2.10038
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 13.2083 46301 26732
2.00 3 10.6463 1.85670 1.07197

Independent Samples Test

Levene's Test for

Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed)  Difference Difference the Difference
Lower Upper
Equal variances assumed 8.300 045 2.319 4 .081 2.56200 1.10480 -.50541 5.62941
Equal variances not assutned 2319 2.248 132 2.56200 1.10480 -1.72308 6.84708
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Group Statistics
treatm N Mean Std.Deviation Std. Error Mean
1.00 3 212.7600 71.64699 41.36541
2.00 3 237.2933 132.06754 76.24923

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 2.496 .189 -.283 4 791 -24.53333 86.74700 -265.38162  216.31496
Equal variances not assumed -.283 3.083 795 -24.53333 86.74700 -296.42465  247.35798
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Group Statistics

treatm N Mean Std.Deviation Std. Emror Mean
1.00 3 249.4800 48.59877 28.05851
2.00 3 275.8000 107.15569 61.86637

Independent Samples Test

Levene's Test for t-test for Equality of Means
Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed)  Difference Difference the Difference
Lower Upper
Equal variances assumed 3.305 .143 -.387 4 718 -26.32000 67.93179 -214 92888  162.28888
Equal variances not assumed -.387 2.789 726 -26.32000 67.93179 -252.04426  199.40426
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 2447100 53.11163 30.66401
2.00 3 270.3633 89.95553 51.93585

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. t df Sig. Mean 5td. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Uppet
Equal variances assumed 1.665 266 -425 4 692 -25.65333 60.31264 -193.10806  141.80139
Equal variances not assumed =425 3.243 697 -25.65333 60.31264 -209.70095  158.39428

£6



= L4 = as A
MINUIN 12 Hams TRz deyailnauwasiaeudad Weuliuiny

Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 25.7733 11.08227 6.39835
2.00 3 21.4933 7.63001 4.40519

Independent Samples Test

Levene's Test for t-test for Equality of Means
Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Diiference Difference the Difference
Lower Upper
Equal variances assumed 1.665 266 -425 4 692 -25.65333" 60.31264 -193.10806  141.80139
Equal variances not assumed 425 3.243 697 -25.65333 60.31264 -209.70095  158.39428
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Group Statistics

treatm N Mean Std.Deviation Std, Error Mean
1.00 3 3R.5867 15.48760 R.94177
2.00 3 28,0767 12.53822 7.23895

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 239 650 914 4 413 10.51000 11.50468 -21.43211 4245211
Equal variances not assumed 914 3.834 415 10.51000 11.50468 -21.98549 43.00549
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 22.7300 2.20027 1.27033
2.00 3 25.4133 5.62816 3.24942

Independent Samples Test

Levene's Test for t-test for Equality of Means
Equality of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 3.911 119 -.769 4 485 -2.68333 3.48890 -12.37008 7.00341
Equal variances not assumed -.769 2.597 506 -2.68333 3.48890 -14.82669 9.46002
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 20.9033 2.93997 1.69739
2.00 3 18.8033 1.42156 .82074

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. df Sig. Mean 8td. Error 95% Contidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 3.037 156 1.114 4 328 2.10000 1.88541 -3.13473 7.33473
Equal variances not assumed 1.114 2.887 349 2.10000 1.88541 -4.03562 8.23562
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 130.5800 17.50102 10.10422
2.00 117.8967 8.52790 4.92358
Independent Samples Test
Levene’s Test for t-test for Equality of Means
Equality of Variances i
F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper

Equal variances assumed 2.982 159 1.128 4 322 12.68333 11.23997 -18.52382 43.89049
Equal variances not assurned 1.128 2.899 344 12.68333 11.23997 . -23.80214 49.16881
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Group Statistics
treatm N Mean Std.Deviation Std. Error Mean
1.00 3 3.3300 12124 .07000
2.00 3 3.3500 .14000 .08083

Independent Samples Test

Levene's Test for

Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 128 139 -.187 4 861 -.02000 .10693 -.31688 27688
Equal variances not assumed -.187 3.920 861 -.02000 .10693 -.31928 27928
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Group Statistics

treatm N Mean Std.Deviation Std. Error Mean
1.00 3 27.1167 .73050 42176
2.00 3 27.1100 90967 52520

Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of Variances
F Sig. df Sig. Mean Std. Error 95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Equal variances assumed 375 574 010 4 993 00667 67358 -1.86349 1.87683
Equal variances not assumed .010 3.822 993 .00667 67358 -1.89838 1.91171
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Correlations
Twiln qungl  emw  eendew nsaan ew andlu erfueud
i T ASTATN a4

shmiin  Pearson Correlation 1 878" 943" 208 138 200 4937 763"
Sig. (2-tailed) 000 000 203 402 223 001 000
N 39 39 39 39 39 39 39 39
qaunnll  Pearson Correlation 878 1 -8 091 -.096 207 656 .84
W Sig. (2-tailed) 000 000 583 561 207 .000 000
N 39 39 39 39 39 39 39 39
A7y Pearson Correlation  -943°  -§22" 1 -231 193 -.087 2363 -709”
Tsanaa  sig. (2-tailed) 000 000 156 239 .598 023 .000
N 39 39 39 39 39 39 39 39
9DNGIOU  Pearson Correlation 208 091 -.231 1 -282 069 -197 096
Sig. (2-tailed) 203 583 156 082 677 228 563
N 39 39 39 39 39 39 39 39
f15A-A1  Pearson Correlation -.138 -.096 193 -282 1 080 118 384
Sig. (2-tailed) 402 561 239 082 627 473 016
N 39 39 39 39 39 39 39 39
ANY Pearson Correlation 200 207 -.087 089 080 1 266 263
A5EA1  Sig. (2-tailed) 223 207 598 677 627 101 106
N 39 39 39 39 39 39 39 39
AN Pearson Correlation 493 656 -363 -197 118 266 1 456
Audn  Sig. (2-tailed) 001 000 023 228 4T3 101 004
N 39 39 39 39 39 39 39 39
ATUBUA  Pearson Correlation 763 784 -709 096 -384 263 456" 1

Sig. (2-tailed) 000 000 000 563 016 106 004
N 39 39 39 39 39 39 39 39

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

*. Correlation is significant at the 0.05 level (2-tailed).
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Tvariu
Correlations
simwiin quugl  AawTlda eendwu naa-en A anwdlu mfuew
ih s nIzAM AN
Wwmin Pearson Correlation 1 835 770" 280 -3z 6297 5390 7787
Sig. (2-tailed) 000 000 084 062 .000 000 000
N 39 39 39 39 39 39 39 39
UUgIi  Pearson Correlation 835" L -525" 065 -257 496 605 764
Sig. (2-tailed) 000 001 694 114 .001 000 000
N 9 39 39 39 39 39 39 39
AT Pearson Correlation  -770°  -.525 1 -500" 238 -6037  -361°  -651
e Sig. (2-tailed) 000 001 001 145 000 024 000
N 39 39 39 39 39 39 39 39
DOATIUH  Pearson Correlation 280 065 -.500" 1 -363" 289 -.164 163
Sig. (2-tailed) 084 694 00! 023 074 319 3
N 39 39 39 39 39 39 39 39
A3A-AN  Pearson Correlation  -.302 -257 238 363 1 Beesll” 269  -37%
Sig. (2-tailed) 062 114 145 023 .000 097 020
N 39 39 39 39 39 19 19 39
AW Pearson Correlation ~ .629° 496 -603" 280 -6117 1 566 662
NIEAN  Sig. (2-tailed) .000 001 000 074 000 000 000
N 39 39 39 19 39 39 39 39
auily  Pearson Correlation 5397 605 3610 -164  -269 566 795
A Sig. (2-tailed) 000 .000 024 319 097 000 000
N 39 39 39 39 39 39 19 39
AI5UOUA  Pearson Correlaion 778" .764 -651" 163 -373 6620 795 1
Sig. (2-tailed) 000 000 000 an 020 000 000
N 39 39 39 39 39 39 19 39

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

*. Correlation is significant at the 0.05 level (2-tailed).
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