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Abstract 2 4 9 8 86

The eggs and larvae development of Neocaridina heteropoda were studied and
found that the eggs development were hatched in a period of 19 days with the same
appearance as the adult shrimp after hatching. These also found that the size of the body
and the amount of pigment cells were increased by aging. The observation on the ovarian
tissue of N. heteropoda from 3 treatments (0, 4, and 8 micrograms per liter) after 96 hours
immersed- in 17- beta-estradiol hormone showed the best development in the
concentration of 8 micrograms per liter of hormone. The result confirmed that 17- beta-
estradiol hormone could support the development of the ovary of the shrimp. The study of
sex-ratio alteration (male to female ratio of 1:1 (12:12), 1:2 (8:16) and 1:3 (6:18)) that affect
the rate of molting and reproduction of shrimp. At the end of the experiment, the period of
molting, growth rate, survival of broodstock shrimp, number of mature female shrimp and
number of larvae shrimp did not differ statistically (p> 0.05).

The experimental study for nursing aquarium dwarf shrimp larva designed for
increasing production consisted of three sets of experiments. First experiment: shrimp larvae
were set in the rearing of different densities of 10, 15 and 20 individuals/liter for 2 months.
The growth rate in all treatments did not show statistically significantly different (P> 0.05).
Second experiment: shrimp larvae were cultured in four different types of substrates,
bogwood, Java moss, bio-balls and brick for 8 weeks. The results found that all treatments
did not differ statistically significantly (P>0.05) in growth rate, daily weight gain and water
quality. On the contrary, survival rate of shrimp was found in Java moss treatment with the
highest 88.33+5.77 percent and the minimum rate was 40.00+9.04  percent in bio-balls
treatment with statistical significance (P<0.05). However, water quality such as temperature,
conductivity, dissolved oxygen, pH, hardness and alkalinity did not show statistically
significantly different (P> 0.05). Therefore, the use of Java moss should be the best substrate
for nursing shrimp larvae in order to get high survival rate and healthy shrimp. Third
experiment: shrimp larvae were fed diet supplement with magnesium five levels (0, 2, 4, 6
and 8 g/kg) for 8 weeks. The best weight gain was found in treatment of 2g/kg magnesium
supplementation while no difference in survival rate (P>0.05). The accumulation of calcium
and potassium did not differ between treatments (P>0.05). However, magnesium
supplementation in the diet of 2g/kg had magnesium accumulation more than the -other
treatments with statistically significant (P<0.05). As a result, dwarf shrimp should supply
magnesium 2g/kg in diet.
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Effect of water pH on chromatophores development and salinity on 0\£r4ygr§a[t;u§ity

of aquarium dwarf shrimp, Neocaridina heteropoda, were studied. The experiment was
conducted by observed the amount of shrimp chromatophore which cultured in pH 6, 7, 8
and 9 for 7 weeks. It was found that pH 7 could express the highest chromatophore
937.5£74.7 unit with statistically difference to the others (p < 0.05). The study on salinity
was done by handling the shrimp in salinity of 0, 4, 8 and 12 ppt for 24 days. The result
showed that salinity of 4, 8 and 12 ppt affected the ovary function, reduced the size of
ovary and cause to death of shrimp. Therefore, the aquarium dwarf shrimp should culture in
freshwater under pH 7. Effect of temperature on growth and gonad development of
aquarium dwarf shrimp, Neocaridina heteropoda, were conducted by culturing 20 shrimp

(initial weight 0.01+0.00 g) in 3 set of temperatures 27, 28 and 29 °C with 4 replications.

After 60-day experiment, Shrimp which cultured in temperature 27, 28 and 29 °C had the
average weight 0.37+0.02, 0.41+0.04 and 0.07+0.01 g, weight gain 0.36+0.02, 0.40+0.04 and
0.06+0.01 g, survival rate 56.25+2.39, 61.25+2.39 and 5.00+0.00 %, respectively. All
treatments showed difference significantly (p < 0.05). Moreover, temperature at 27 and 28
°C could enhance ovary development while 29 °C did not show any development. As a
result, optimum temperature for aquarium dwarf shrimp culture should be 28-28.5 °C and
not over 29 °C.

Using diet with carotenoids from marigold fed shrimp at concentrations of 0, 50, 100
and 200 mg / kg for 8 weeks. The result showed that shrimp fed marigold carotenoids
concentration of 200 mg / kg had average final weight 45.18 + 1.27 mg, 99.75 per cent
survival rate and total carotenoid 204.91 + 12.3 g per kg. The data showed a significantly
difference between treatments (P <0.05). Using synthetic carotenoid concentrations of 0, 80
and 160 mg / kg fed shrimp for 8 weeks. The result showed that shrimp fed with synthetic
carotenoid at concentrations of 160 mg / kg had average final weight 35.05 + 0.16 mg, 100
percent survival rate and total shrimp carotenoid 88.37 + 6.58 g per kg. The data showed a
statistically difference between treatments (P <0.05). Effects of betalain extract on enhancing
pigment and antioxidant activity of shrimp were studied. The betalain concentrations of 0,
20, 40 and 60 mg / kg fed on shrimp for 6 weeks. The result showed that the accumulation
of carotenoid and betalain in shrimp was no different with statistically significant (P> 0.05).
Final week of the experiment, shrimp fed betalain concentrations of 40 and 60 mg / kg
showed the best weight gain 67.0 + 3.9 and 67.7 + 4.1 mg, respectively, which differed from
concentration of 20 mg / kg and control group. The survival rate of shrimp was not
significantly difference (P> 0.05). Lipid peroxidation test showed statistically difference (P
<0.05), shrimp that fed with betalain in diet 20, 40 and 60 mg / kg were able to inhibit
reactive lipid oxidation higher than the control at 0.0049 + 0.0004, 0.0041 + 0.0004 and
0.0045 + 0.0005 micromole of standard mallal dialdehyde, respectively. The study on 2,2-
diphenyl-1-picrylhydrazyl (DPPH) scavenging activity —was found to differ statistically
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significant (P <0.05). Shrimp that were fed betalain 60 mg / kg had the highest pi?cgngcagg of
DPPH scavenging properties at 7.4146 + 0.1617%. The experimental diet supplement with
chitosan at four different concentrations of 0, 10, 20 and 30 mg/kg was fed to shrimp for 6
weeks. The result found that the control group showed he highest survival rate 53.75 + 1.03
percent, followed by the chitosan supplement at 10 mg / kg with survival rate of 52.50 +
2.10 percent with statistically significant (p <0.05). The average weight of chitosan
supplement 10 mg / kg had a maximum value of 42.2 + 5.0 mg with statistically difference
(p <0.05). The total weight of control group and shrimp fed chitosan diet 10 mg / kg showed
the highest weight of 0.42 + 0.046 and 0.42 + 0.060 g (p <0.05), respectively. The chitosan
diet 10 mg/kg also showed the highest average amount of shrimp shell 9.75 + 0.65 percent
and the accumulation weight of shrimp shell with chitosan diet 10 mg / kg fed group
performed the highest 5.2 + 0.5 mg with significantly difference (p <0.05).

Keyword: breeding, dwarf shrimp, sex ratio, nursing larva, stocking density, magnesium,
water quality, pH, salinity, temperature, carotenoid, betalain, chitosan
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