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ABSTRACT: This research aimed to study the utilization of photosynthetic bacteria (PSB) for Branchinella thailandensis
culture. The research had 2 experiments. The objectives were to: 1) study the growth of PSB, 2) study B. thailandensis
culture by PSB, and 3) study the costs and retumns of B. thailandensis culture by PSB. For the first experiment, the growth
of PSB was measured using chicken egg concentrations of 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 mU/L, for a period of 14
days. The result showed that the chicken eggs at 5 different concentrations showed the best growth curve at 45, 50, 25,
10, and 5 mUL, respectively. Therefore, these results were used for the second experiment, comparing the growth of
B. thailandensis with PSB and Chlorella vulgaris (control). It was found that B. thailandensis cultured by Chlorella vulgaris
has a significantly (P<0.05) higher growth rate than PSB. However, B. thailandensis cultured with PSB 25 mU/L had the
highest survival rates and biomass statistically significant differences with other treatments (P<0.05). The costs and returns
found that using PB to feed B. thailandensis resulted in higher net profits than using Chlorella vulgaris, using 10 mU/L of
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PSB had the highest profits and return on investment. Therefore, it concluded that the utilization of PSB replacement
with Chlorella vulgaris for B. thailandensis culture was possible.
Keywords: Thai fairy shrimp (Branchinella thailandensis); photosynthetic bacteria; Chlorella vulgaris
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Table 1 Growth rate, Biomass, and Survival rate of Thai fairy shrimp cultured for 10 days (age 15 days)
Treatment
Parameter P-value
Control PSB5 PSB10 PSB25 PSB45 PSB50
Initial average 0.70+ 0.70+ 0.70+ 0.70+ 0.70+ 0.70+ 0.124
length (cm/ind) 0.00 0.00 0.00 0.00 0.00 0.00
Final average 1.93+ 1.68+ 1.70+ 1.88+ 1.70+ 1.71+ 0.001
length (cm/ind) 0.001° 0.001° 0.001° 0.001° 0.003° 0.001¢
Length gain 1.23+ 0.98+ 1.00+ 1.18+ 1.04+ 1.01+ 0.001
(cm/ind) 0.001° 0.001f 0.001¢ 0.001° 0.001¢ 0.001¢
Initial average 0.070+ 0.070+ 0.070+ 0.070+ 0.070+ 0.070+ 0.112
weight (g/ind) 0.000 0.000 0.000 0.000 0.000 0.000
Final average 0.126+ 0.103+ 0.111+ 0.123+ 0.111+ 0.111+ 0.001
weight (g/ind) 0.001° 0.000¢ 0.000° 0.000° 0.000° 0.000°
Weight gain 0.055+ 0.033+ 0.041+ 0.053+ 0.041+ 0.041+ 0.001
(g/ind) 0.001° 0.001¢ 0.001¢ 0.001° 0.001° 0.001°
Specific growth 0.373+ 0.220+ 0.273+ 0.353+ 0.273+ 0.273+ 0.001
rate (%/day) 0.003° 0.000¢ 0.003¢ 0.003° 0.003° 0.003°
52.20+ 38.37+ 52.23+ 53.03+ 45.43+ 44.37+ 0.001
Biomass (g)
0.057° 0.033° 0.088° 0.033° 0.033° 0.088°
261+ 1.92+ 216+ 2.65+ 2.27+ 2.22+ 0.001
Biomass/L (g)
0.015° 0.034° 0.068° 0.032° 0.013° 0.010°
69.20+ 62.30+ 64.70+ 71.70+ 68.10+ 66.00+ 0.000
Survival rate (%) . | ! 4
0.11 1.06° 2.12 0.67° 0.48" 0.48°

Note: Values are mean+SD. Values in the same row with different superscripts are significantly different (P<0.05)
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Table 2 Water quality parameters in basin of Thai fairy shrimp experiment

Water Treatment P-
quality Control PSB5 PSB10 PSB25 PSB45 PSB50 value
Temperature
0 26.00+0.83 28.00+0.41 27.00+0.15 27.00+0.22 27.00+0.38 26.00+0.88 0.154
Dissolved

1.80+0.63 1.90+0.42 2.00 +0.98 1.90+0.62 1.90+0.88 2.20+0.55 0.223
oxygen (mg/l)

pH 8.46+0.54 7.83+0.69 8.39+0.82 8.40+0.77 7.60+0.59 7.55+0.47 0.173
Tatal amonia
nitrogen 0.50+0.29 0.80+0.51 0.80+0.66 1.00+0.74 1.00+0.69 1.20+0.77 0.129
(mg/\)
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Table 3 Cost and return on investment of of B. thailandensis culture by photosynthetic bacteria

Total cost Treatment

(Baht/ Basin) control PSB5 PSB10 PSB25 PSB45 PSB50

Variable cost

Egg of fairy shrimp 0.30 0.30 0.30 0.30 0.30 0.30
Water 0.20 0.20 0.20 0.20 0.20 0.20
Chlorella vulgaris 6.69 - - - - -
PSB - 4.50 5.00 6.50 8.50 9.00
Opportunity cost 0.13 0.09 0.1 0.13 0.16 0.17
Total variable cost 7.32 5.09 5.6 7.13 9.16 9.67
Fixed cost
Depreciation of basin 0.11 0.11 0.11 0.11 0.11 0.11
Opportunity cost 0.02 0.02 0.02 0.02 0.02 0.02
Total fix cost 0.13 0.13 0.13 0.13 0.13 0.13
Total cost 7.45 5.22 5.73 7.26 9.29 9.80
Biomass (g) 52.20+ 38.37+ 52.23+ 53.03+ 45.43+ 4437+
0.057° 0.033° 0.088° 0.033° 0.033° 0.088"
Gross income (baht) 20.88+ 15.35+ 20.89+ 21.21+ 18.17+ 17.75+
0.02° 0.01° 0.04° 0.01° 0.01¢ 0.04¢
Net income (baht) 13.56+ 10.27+ 15.28+ 14.07+ 9.00+ 8.09+
0.02° 0.02° 0.04° 0.02° 0.02° 0.04"
Profit (baht) 1343+  10.14% 15.15+ 13.94+ 8.87+ 7.96+
0.02° 0.02¢ 0.04° 0.02° 0.02° 0.04
Return on Investment (%) 182.01+ 196.74+  266.67+  193.80+ 96.88+ 82.55+
0.31° 0.26° 0.61° 0.18° 0.14¢ 0.36"

Note: Values are means+S.D. in the same low with different superscripts significantly different (P<0.05)
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