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Treatme Groups N Mean Std. Deviation Std. Error Mean
nts
t.25 1 9 107.7778 17.87301 5.95767
2 9 68.8889 11.66667 3.88889
t.5 1 9 153.3333 47.69696 15.89899
2 9 66.6667 16.58312 5.52771
t.30 1 9 45.5556 18.10463 6.03488
2 9 22.2222 10.92906 3.64302
t.100 1 9 24.4444 14.24001 4.74667
2 9 12.2222 8.33333 2.77778
mal. 1 9 46.6667 26.92582 8.97527
2 9 13.3333 7.07107 2.35702

t.25=treatment 1; t.5= treatment2; t.30, 100= treatment; mal= malachite green treatment

dg>gn 31 v 9 b Caliseo Sy sl 30 Iy 57 p 3o (G115 (o (w10 S
cdgiT Jglone Lilisko oo b

Treatm Levene's Test for

ents Equality of Variances

F Sig. t df Sig.
(2-tailed)

t.25 Equal variances assumed 1.892 .188 5.466 16 .000
t.5 Equal variances assumed 4.409 .052 5.149 16 .000
t.30 Equal variances assumed 3.789 .069 3.310 16 .004
t.100 Equal variances assumed 2.959 .105 2.222 16 .041
mal. Equal variances assumed 2.216 156 3.592 16 .002
t.6 Equal variances assumed .067 .800 2.714 16 .015

t.25=treatment 1; t.5= treatment2; t.30= treatment 100; mal= treatment malachite green
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Treatments | N Mean Std. Std. Error 95% Confidence Minimum Maximum

Deviation Interval for Mean
Lower Upper
Bound Bound

1 9 68.8889 11.66667 3.88889 59.9211 77.8567 50.00 80.00

2 9 66.6667 16.58312 5.52771 53.9197 79.4136 50.00 100.00

3 9 22.2222 10.92906 3.64302 13.8214 30.6230 10.00 40.00

4 9 11.1111 9.27961 3.09320 3.9782 18.2440 .00 20.00

5 9 11.1111 7.81736 2.60579 5.1022 17.1201 .00 20.00

Total 45 | 33.3333 27.33441 3.71974 25.8725 40.7942 .00 100.00

t.25=treatment 1; t.5= treatment2; t30= treatment 100; mal= treatment malachite green;

Cl T Jolomo 3l oolitl 3 vm by Z 5B g sleds 53 Lalike (Slag 5 pibslg o ¥ Jauer

Sum of Squares df Mean Square F Sig.
Between Groups 32977.778 5 6595.556 47.807 .000
Within Groups 6622.222 48 137.963
Total 39600.000 53
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@D @) Mean Std. Error Sig. 95% Confidence
Interval

Treatments | Treatments Difference Lower Upper
I-J Bound Bound

Tukey 1 2 2.22222 5.53701 .999 -14.2110 18.6555
HSD 3 46.66667" 5.53701 .000 30.2334 63.0999
4 57.77778" 5.53701 .000 41.3445 74.2110

5 57.77778" 5.53701 .000 41.3445 74.2110

2 1 -2.22222 5.53701 .999 -18.6555 14.2110

3 44.44444" 5.53701 .000 28.0112 60.8777

4 55.55556" 5.53701 .000 39.1223 71.9888

5 55.55556" 5.53701 .000 39.1223 71.9888
3 1 -46.66667" 5.53701 .000 -63.0999 -30.2334
2 -44.44444" 5.53701 .000 -60.8777 -28.0112

4 11.11111 5.53701 354 -5.3221 27.5444

5 11.11111 5.53701 354 -5.3221 27.5444
4 1 -57.77778" 5.53701 .000 -74.2110 -41.3445
2 -55.55556" 5.53701 .000 -71.9888 -39.1223

3 -11.11111 5.53701 354 -27.5444 5.3221

5 .00000 5.53701 1.000 -16.4333 16.4333
5 1 -57.77778" 5.53701 .000 -74.2110 -41.3445
2 -55.55556" 5.53701 .000 -71.9888 -39.1223

3 -11.11111 5.53701 354 -27.5444 5.3221

4 .00000 5.53701 1.000 -16.4333 16.4333

*_ The mean difference is significant at the 0.05 level.
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25,5 53 S 5T Jglowe 51 eslizal 51 das ba =56 0ds 3led slias i 5167 350 o blizal i Ao les
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Coils dalg (ghls ae CoDest| (P>.05) LIl (,ls cae OOl Ku b s Shee oS (ST
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Groups N Mean Rank Sum of Ranks
Anomaly 1 3 5.00 15.00
2 3 2.00 6.00
Total 6

Sl 4wl Sl i ST Lgnd 93 S99 - CJAQS.D}T:" oyl S
R Y C,s:.'y“— +/Y0 ppm Slgdg 5 52

Anomaly
Mann-Whitney U .000
Wilcoxon W 6.000
Z -1.964
Asymp. Sig. (2-tailed) .050
Exact Sig. [2*(1-tailed Sig.)] .100*

a. Not corrected for ties.

b. Grouping Variable: groups

Conbdy o3 435 S0k 8 355 o fols ot cpl V0 jled & sl 06 s gl ulal
53 Ve ppm B /8 ppm (sba)les awslie e e ol 1SV 038 51 0 8 tVle 05 8 s (5 sl
L@;T‘s,wuw,u,\;\em-@,&uw@@\,gu,,v&&&w\yg&wte,wuww
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Treat N Mean Std. Std. 95% Confidence Interval Minimu Maximu
ments Deviation Error for Mean m m
Lower Upper
Bound Bound
1 3 88.1767 1.47785 .85324 84.5055 91.8478 86.50 89.29
2 3 .0000 .00000 .00000 .0000 .0000 .00 .00
3 3 .0000 .00000 .00000 .0000 .0000 .00 .00
4 3 .0000 .00000 .00000 .0000 .0000 .00 .00
5 3 87.6367 4.45736 2.57346 76.5640 98.7094 82.55 90.86
6 3 17.0700 | 29.56611 17.07000 -56.3763 90.5163 .00 51.21
7 3 25.2433 | 43.72274 25.24333 -83.3700 133.8566 .00 75.73
Total 21 | 31.1610 | 41.45867 9.04702 12.2892 50.0327 .00 90.86
.ﬁ‘.:@dj&fu);\/jf‘)a;w‘ylﬁbc;&udh@.]éﬁjbg;ﬁj‘,f"f—\%
hJﬂg@g;w@ﬁM;é&lﬁ)lgMﬂfO)MJSA?
Hatchability Sum of Squares df Mean Square F Sig.
Between groups 28760.658 6 4793.443 11.950 .000
Within groups 5615.769 14 401.126
Total 34376.427 20
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@ @)) Mean Difference | Std. Error Sig. 95% Confidence Interval
Treatments | Treatments I-J) Lower Bound Upper
Bound
1 2 88.17667" 16.35291 .002 27.6835 148.6698
3 88.17667" 16.35291 .002 27.6835 148.6698
4 88.17667" 16.35291 .002 27.6835 148.6698
5 .54000 16.35291 1.000 -59.9531 61.0331
6 71.10667" 16.35291 014 10.6135 131.5998
7 62.93333" 16.35291 .037 2.4402 123.4265
2 1 -88.17667" 16.35291 .002 -148.6698 -27.6835
3 .00000 16.35291 1.000 -60.4931 60.4931
4 .00000 16.35291 1.000 -60.4931 60.4931
5 -87.63667" 16.35291 .002 -148.1298 -27.1435
6 -17.07000 16.35291 1.000 -77.5631 43.4231
7 -25.24333 16.35291 1.000 -85.7365 35.2498
3 1 -88.17667" 16.35291 .002 -148.6698 -27.6835
2 .00000 16.35291 1.000 -60.4931 60.4931
4 .00000 16.35291 1.000 -60.4931 60.4931
5 -87.63667" 16.35291 .002 -148.1298 -27.1435
6 -17.07000 16.35291 1.000 -77.5631 43.4231
7 -25.24333 16.35291 1.000 -85.7365 35.2498
4 1 -88.17667" 16.35291 .002 -148.6698 -27.6835
2 .00000 16.35291 1.000 -60.4931 60.4931
3 .00000 16.35291 1.000 -60.4931 60.4931
5 -87.63667" 16.35291 .002 -148.1298 -27.1435
6 -17.07000 16.35291 1.000 -77.5631 43.4231
7 -25.24333 16.35291 1.000 -85.7365 35.2498
5 1 -.54000 16.35291 1.000 -61.0331 59.9531
2 87.63667" 16.35291 .002 27.1435 148.1298
3 87.63667" 16.35291 .002 27.1435 148.1298
4 87.63667" 16.35291 .002 27.1435 148.1298
6 70.56667" 16.35291 .015 10.0735 131.0598
7 62.39333" 16.35291 .040 1.9002 122.8865
6 1 -71.10667" 16.35291 .014 -131.5998 -10.6135
2 17.07000 16.35291 1.000 -43.4231 77.5631
3 17.07000 16.35291 1.000 -43.4231 77.5631
4 17.07000 16.35291 1.000 -43.4231 77.5631
5 -70.56667" 16.35291 .015 -131.0598 -10.0735
7 -8.17333 16.35291 1.000 -68.6665 52.3198
7 1 -62.93333" 16.35291 .037 -123.4265 -2.4402
2 25.24333 16.35291 1.000 -35.2498 85.7365
3 25.24333 16.35291 1.000 -35.2498 85.7365
4 25.24333 16.35291 1.000 -35.2498 85.7365
5 -62.39333" 16.35291 .040 -122.8865 -1.9002
6 8.17333 16.35291 1.000 -52.3198 68.6665

*. The mean difference is significant at the 0.05 level.
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Sum of Squares df Mean Square F Sig.
Fungus Between groups 28719.238 6 4786.540 76.782 .000
Within groups 872.750 14 62.339
Total 29591.988 20
Eyed Between groups 5191.101 6 865.184 4.609 .009
cees Within groups 2627917 14 187.708
Total 7819.018 20
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@ (@))] Mean Std. Error Sig. 95% Confidence Interval
Treatments Treatments | Difference (I- Lower Bound | Upper Bound
J)
1 2 1.25000 6.44667 1.000 -22.5977 25.0977
3 17.66667 6.44667 .335 -6.1810 41.5144
4 19.66667 6.44667 .181 -4.1810 43.5144
5 11.50000 6.44667 1.000 -12.3477 35.3477
6 -73.41667" 6.44667 .000 -97.2644 -49.5690
7 -67.25000" 6.44667 .000 -91.0977 -43.4023
2 1 -1.25000 6.44667 1.000 -25.0977 22.5977
3 16.41667 6.44667 489 -7.4310 40.2644
4 18.41667 6.44667 .266 -5.4310 42.2644
5 10.25000 6.44667 1.000 -13.5977 34.0977
6 -74.66667" 6.44667 .000 -98.5144 -50.8190
7 -68.50000" 6.44667 .000 -92.3477 -44.6523
3 1 -17.66667 6.44667 .335 -41.5144 6.1810
2 -16.41667 6.44667 489 -40.2644 7.4310
4 2.00000 6.44667 1.000 -21.8477 25.8477
5 -6.16667 6.44667 1.000 -30.0144 17.6810
6 -91.08333" 6.44667 .000 -114.9310 -67.2356
7 -84.91667" 6.44667 .000 -108.7644 -61.0690
4 1 -19.66667 6.44667 .181 -43.5144 4.1810
2 -18.41667 6.44667 .266 -42.2644 54310
3 -2.00000 6.44667 1.000 -25.8477 21.8477
5 -8.16667 6.44667 1.000 -32.0144 15.6810
6 -93.08333" 6.44667 .000 -116.9310 -69.2356
7 -86.91667" 6.44667 .000 -110.7644 -63.0690
5 1 -11.50000 6.44667 1.000 -35.3477 12.3477
2 -10.25000 6.44667 1.000 -34.0977 13.5977
3 6.16667 6.44667 1.000 -17.6810 30.0144
4 8.16667 6.44667 1.000 -15.6810 32.0144
6 -84.91667" 6.44667 .000 -108.7644 -61.0690
7 -78.75000" 6.44667 .000 -102.5977 -54.9023
6 1 73.41667" 6.44667 .000 49.5690 97.2644
2 74.66667" 6.44667 .000 50.8190 98.5144
3 91.08333" 6.44667 .000 67.2356 114.9310
4 93.08333" 6.44667 .000 69.2356 116.9310
5 84.91667" 6.44667 .000 61.0690 108.7644
7 6.16667 6.44667 1.000 -17.6810 30.0144
7 1 67.25000" 6.44667 .000 43.4023 91.0977
2 68.50000" 6.44667 .000 44.6523 92.3477
3 84.91667" 6.44667 .000 61.0690 108.7644
4 86.91667" 6.44667 .000 63.0690 110.7644
5 78.75000" 6.44667 .000 54.9023 102.5977
6 -6.16667 6.44667 1.000 -30.0144 17.6810

*. The mean difference is significant at the .05 level.
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0y (@) Mean Std. Error Sig. 95% Confidence Interval
Treatments | Treatments Difference Lower Bound | Upper Bound
a-n
1 2 36.25000 11.18655 124 -5.1316 77.6316
3 34.58333 11.18655 167 -6.7983 75.9649
4 46.33333" 11.18655 .021 4.9517 87.7149
5 7.75000 11.18655 1.000 -33.6316 49.1316
6 18.25000 11.18655 1.000 -23.1316 59.6316
7 13.25000 11.18655 1.000 -28.1316 54.6316
2 1 -36.25000 11.18655 124 -77.6316 5.1316
3 -1.66667 11.18655 1.000 -43.0483 39.7149
4 10.08333 11.18655 1.000 -31.2983 51.4649
5 -28.50000 11.18655 488 -69.8816 12.8816
6 -18.00000 11.18655 1.000 -59.3816 23.3816
7 -23.00000 11.18655 1.000 -64.3816 18.3816
3 1 -34.58333 11.18655 167 -75.9649 6.7983
2 1.66667 11.18655 1.000 -39.7149 43.0483
4 11.75000 11.18655 1.000 -29.6316 53.1316
5 -26.83333 11.18655 .650 -68.2149 14.5483
6 -16.33333 11.18655 1.000 -57.7149 25.0483
7 -21.33333 11.18655 1.000 -62.7149 20.0483
4 1 -46.33333" 11.18655 .021 -87.7149 -4.9517
2 -10.08333 11.18655 1.000 -51.4649 31.2983
3 -11.75000 11.18655 1.000 -53.1316 29.6316
5 -38.58333 11.18655 .082 -79.9649 2.7983
6 -28.08333 11.18655 524 -69.4649 13.2983
7 -33.08333 11.18655 218 -74.4649 8.2983
5 1 -7.75000 11.18655 1.000 -49.1316 33.6316
2 28.50000 11.18655 488 -12.8816 69.8816
3 26.83333 11.18655 .650 -14.5483 68.2149
4 38.58333 11.18655 .082 -2.7983 79.9649
6 10.50000 11.18655 1.000 -30.8816 51.8816
7 5.50000 11.18655 1.000 -35.8816 46.8816
6 1 -18.25000 11.18655 1.000 -59.6316 23.1316
2 18.00000 11.18655 1.000 -23.3816 59.3816
3 16.33333 11.18655 1.000 -25.0483 57.7149
4 28.08333 11.18655 524 -13.2983 69.4649
5 -10.50000 11.18655 1.000 -51.8816 30.8816
7 -5.00000 11.18655 1.000 -46.3816 36.3816
7 1 -13.25000 11.18655 1.000 -54.6316 28.1316
2 23.00000 11.18655 1.000 -18.3816 64.3816
3 21.33333 11.18655 1.000 -20.0483 62.7149
4 33.08333 11.18655 218 -8.2983 74.4649
5 -5.50000 11.18655 1.000 -46.8816 35.8816
6 5.00000 11.18655 1.000 -36.3816 46.3816
*

. The mean difference is significant at the 0.05 level.
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Abstract

One of the important problems in Rainbow trout production industry is egg fungal infection especially
saprolegniasis which is the most important mortality factor in Rainbow trout hatcheries. Controlling
saprolegniasis in hatcheries was done using green malachite in the past years, which is a very effective fungicide.
Nowadays, due to the prohibition of using green malachite, effort is done to replace it with other materials as an
effective fungicide. Some of the most important materials which have been examined are formalin, sodium
chloride and hydrogen peroxide etc.

The aim of this study was to evaluate the effects of neutral anolyte on the mortality percent of rainbow trout eggs
and produced larvae in point of view of growth indices and survival until yolk sac absorption and larvae active
feeding in incubation phase comparing with green malachite to be able to introduce a suitable alternative.

This study was carried out in a complete randomly plan with 7 treatments and 3 replications (21 troughs in
general), in 20#*35*70 cm (length*width*depth) Californian troughs containing an incubator. Treatments
included anolyte solutions constant bathing with 0.5 and 0.25 ppm concentrations and periodic anolyte
treatments with 2 ppm concentrations (every 2 days), positive control infected with fungus without any
disinfectant and negative control without any infection or disinfectant.

300 grams of newly propagated green eggs of rainbow trout which were provided from one of the fish hatcheries
in Haraz Road and acclimated with the trough’s water temperature, were distributed in one layer at the bottom of
the trough basket.

All treatments, except negative control, were infected with saprolegnia, taken from infected eggs of rainbow
trout which were previously provided from one of the fish hatcheries of 2000 Road in Tonekabon.

The treatments took one month to complete. The studied variables included hatching percent, percent of eyed
eggs, abnormality percent and percent of unfertilized eggs, from which percent of eyed eggs was calculated and
recorded in the middle and the rest of the variables at the end of the test.

In this study Paired-sample T-student test, Levene’s test, one-way ANOVA and Bonferroni’s test was used. For
examining egg abnormality, hatching, fungus infection and eyed eggs, first the percent of the variables were
specified and then for comparing the rate of abnormality in one of the anolyte treatments (which had the least
abnormality) and green malachite, Mann-Whitney test was carried out. This comparison was done to analyze the
rate of hatching, fungus infections, eyed eggs, resulting from the materials used in different treatments, using
one-way ANOVA Bonferroni’s tests.

Results showed that in lower anolyte concentrations (0.5 and 0.25 ppm), the number of fungal colonies of
hatchery water and the percent of egg fungus infection were significantly higher than higher concentrations of
anolyte (100 ppm and 30 ppm) and green malachite. In other words with concentration increase, the fungicidal
effect has also increased.

In evaluating the percent of eyed eggs, statistical results showed that eyed eggs percent in 0.25 ppm treatment
and green malachite treatment were significantly higher than the other three anolyte treatments. This result can
explain egg hatching in 0.25 ppm concentrations and not seeing hatching in the (other) remaining three doses.
Between the treatments of 0.25 ppm and green malachite, the group of 0.25 ppm anolyte can be a better
disinfectant for rainbow trout eggs compared to green malachite, for fish farmers, due to the high percent of eyed
eggs and the low total count of fungus.

The results of this study showed that the amount of abnormality in 0.25 ppm treatment has been higher compared
to the green malachite group.

Because this study was the first research on using anolyte as a fungicide in rainbow trout hatcheries, therefore for
more specific study of the concentrations, the timing of usage and the factors affecting these two, more vast and
general research is needed.

Keywords: Disinfectant, Neutral anolyte, Green malachite, Rainbow trout egg, Fungiside, Saprolegnia,
Envirolyte
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