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ABSTRACT: This study aimed to develop the culture system for the Thai fairy shrimp (Branchinella thailandensis) using
an automatic feeder, and to compare its efficiency with manual feeding in terms of growth performance, yield, survival
rate, nutritional composition, and total carotenoid content. The experiment was conducted using a completely
randomized design (CRD) with two treatments and four replicates per treatment. Treatment 1 involved manual feeding
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(3 times/day), whereas Treatment 2 utilized an automatic feeding system (5 times/day). Fairy shrimps were cultured in
concrete ponds (2x3x0.6 m) and fed Chlorella sp. at a density of 1 x 10" cells/mL, with a total feeding volume of 300
L/pond/day. Body weight and body length were measured every five days throughout a 15-day culture period. The
results indicated that fairy shrimp in both treatments exhibited continuous growth over the experimental period. During
the first 10 days, no significant differences in mean body weight were observed between treatments (p>0.05). However,
at 15 days of age, B. thailandensis cultured using the automatic feeding system showed significantly higher growth
performance, survival rate, and yield per liter than those fed manually (p<0.05). In contrast, no significant differences
were detected between treatments in terms of nutritional composition or total carotenoid content (p>0.05). The fairy
shrimp contained approximately 61-62% protein, 3-4% lipid, and total carotenoid levels ranging from 223 to 224 ug/g
dry weight. These findings demonstrate that the use of an automatic feeder enhances the efficiency of Thai fairy shrimp
culture by improving growth performance, production yield, and survival rate without adversely affecting nutritional
quality. Therefore, this system can be effectively applied to the development of commercial-scale Thai fairy shrimp
production by reducing/replacing labor requirements and increasing overall productivity.

Keywords: Branchinella thailandensis; culture system; automatic feeder system
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Figure 1 Experimental System Schematic
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Operating principles and control processes of automatic feeding systems
Delivering exact volumes of liquid feed on a strict 5-meal daily schedule using synchronized microcontroller logic.

Precision Control Logic Standby & Activation Dosing & Termination
The system polls the clock every @1} The 400W pump delivers feed

r

second before sending a Logic until the target volume is met,
HIGH signal to the pump. then immediately cuts power.

5-Meal Precision
Scheduling

The RTC module synchronizes
feeding at specific intervals. €

Technical Parameters:
Target Feed Volume: 60 Liters

Pump Flow Rate: 35 Liters/Minute
Total Pump Runtime: 1 Minute 43 Seconds

High-Accuracy
Logic Control X
A microcontroller compares real-time
data against a scheduled array to
trigger mechanical relays.

Cycle Completion
& Reset

The system logs the feeding status
to memory and reverts to standby
for the next 5-hour interval.

Figure 2 Operating Principle of the Automated Feeding System
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Figure 3 Thai Fairy Shrimp at 5 days of age used for the experiment. Scale bar = 1 cm.
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Figure 4 Thai Fairy Shrimp at 10 days of age exposed to two feeding treatments: T1 (manual feeding 3 times/day)

and T2 (automatic feeder feeding 5 times/day). Scale bar = 1 cm.

Figure 5 Thai Fairy Shrimp at 15 days of age exposed to two feeding treatments: T1 (manual feeding 3 times/day)

and T2 (automatic feeder feeding 5 times/day). Scale bar = 1 cm.
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Growth Performance of the Thai Fairy Shrimp
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Figure 6 Growth of the Thai fairy shrimp as affected by feeding treatments (T1: manual feeding 3
times/day, and T2: automatic feeder feeding 5 times/day)

Total length of the Thai Fairy Shrimp
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Figure 7 Total length of the Thai fairy shrimp as affected by feeding treatments (T1: manual feeding 3
times/day, and T2: automatic feeder feeding 5 times/day)
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Table 1 Growth performance of the Thai fairy shrimp as affected by feeding treatments

707

Treatment 1: Manual feeding

Treatment 2: Automatic feeder

Parameters 3 times/day feeding 5 times/day t p-value
(Mean + SD) (Mean + SD)

Initial Weight (g/ind) 0.0227 £ 0.015 0.0223 £ 0.014 0.267 0.802
Weight at 10 days of age (g/ind) 0.0333 + 0.005 0.0400 + 0.008 1.089 0.337
Weight at 15 days of age (g¢/ind) 0.0577 £ 0.011 0.0880 + 0.012 5.298 0.006*
Weight Gain (g/ind) 0.0333 + 0.003 0.0633 + 0.005 6.364 0.003*
Average Day Growth (g/ind/day) 0.0023 + 0.006 0.0043 + 0.011 4.243 0.013*
Specific Growth Rate (%/day) 6.100 + 0.560 9.060 + 0.590 6.350 0.003*
Initial Length (mm/ind) 10.170 = 0.150 10.170 + 0.210 0.000 1.000
Length at 10 days of age (mm/ind) 13.870 + 0.290 15.170 + 0.320 5.212 0.006*
Length at 15 days of age (mm/ind) 16.870 + 0.290 19.830 + 0.500 8.263 0.001*
Length Gain (mm/ind) 6.700 + 0.200 9.670 + 0.350 12.714 0.001*
Daily Length Growth Rate (mm/ind/day) 0.450 + 0.020 0.640 + 0.020 12.618 0.001*
Specific Length Growth Rate (%/day) 3.370 + 0.080 4.450 + 0.060 19.101 0.001*
Yield (g/L) 1.220 £+ 0.090 2.130 £ 0.110 10.934 0.001*
Total Product (g) 2,187.90 + 12.950 3,031.30 + 19.880 10.896 0.001*
Survival rate (%) 71.671 £ 5.890 81.675 +4.890 4.243 0.013*

Note: An asterisk (*) indicates a statistically significant difference (p<0.05).
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Frunuavalasuinisvedlaiunaiilnefidssfsamitsraoisaandussesina 15 Yu nuirguuuunsl
pmsassyanTInaedlifiauuandstusgsiifuddameain (0>0.05) Insflesdusznoumaniiindeusznaudie
TUsilu (61.201-62.264%) lusiu (3.130-3.276%) anslulawnsn (21.120-21.600%) iele (7.180-7.813%) 1 (6.160-
6.256%) UATANLTY (96.033-96.122%) (Table 2)

dmuusinmualsiiuossia (Total carotenoids) vaslstunsilnglusaesyanisnaaes nuidaiaieer
Tuting 223.756 + 21.011 v 224.112 + 19.441 lailasniu/n3undinuis Fdlifinnuuandnatuogiedfoddymaadsa

o

WWuLALINY (0>0.05) (Table 3)

Table 2 Proximate composition of the Thai fairy shrimp as affected by feeding treatments

Percentage on a dry weight basis

Treatment 1 Treatment 2:
Proximate composition
%) Manual feeding Automatic feeder feeding p-value
3 times/day 5 times/day
(Mean + SD) (Mean + SD)
Protein 61.201 + 2.051™ 62.264 + 1.028™ 0.110
Lipid 3.130 £ 0.061™ 3.276 £ 0.041™ 0.341
Carbohydrate 21.600 + 3.055™ 21.120 + 2.010™ 0.262
Crude fiber 7.813 £ 1.061™ 7.180 + 1.010™ 0.122
Ash 6.256 £ 0.018™ 6.160 + 0.044™ 0.151
Moisture 96.122 + 2.012™ 96.033 + 3.022" 0.150

Note: ns indicates no statistically significant difference (p>0.05), All components are expressed as percentages of dry

weight, except moisture content, which is expressed as a percentage of wet weight.

Table 3 Total carotenoid contents (lg/g dry weight) of the Thai fairy shrimp as affected by feeding treatments

pg/g dry weight

Treatment 1 Treatment 2:
Carotenoid composition Manual feeding Automatic feeder feeding p-value
3 times/day 5 times/day
(Mean * SD) (Mean = SD)
Total carotenoid contents
223756 + 21.011™ 224.112 + 19.441™ 0.181

(Kg/g dry weight)

Note: ns indicates no statistically significant difference (p>0.05)

ERRETY]
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AINETT IV NANEALAZENTINTTTERRBAINTINTITo WIMBLssuAYet1iidudAgyn19edia (p<0.05) Han1sAnwil
9 v 2 a ° t3 3 U o o 1 a a o %
i mnud wer anvalaue Tunisliemnsidutadeddgyreninadgiiulauazdnsnisseanievedlsuiunsiilng

TngzuuuunslimmsiiunumdAgysiedssdnsnmnisides 93snstiemsmeinsediomnsdnludfanunsalieimsla
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FUATRNuAUANRABAMIYIAaes WisanrLLUsUTILTIARIINYARARaENSEUINNSTe NS MsmIuRuanagITIeTing
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UL USIB9U89 Lavens and Sorgeloos (1996) way Sorgeloos et al. (2001) nan1iinisliemsussassluliunm
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Fan1semsiinalaensinesninssennarnsldussleviomnsvesmasinoudn’ nisliemsieniediomsuuy
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wneilneflTusiu 64.65 + 0.66 % uarTeeuresnd uazamy (2559) wuiilsinneihlnesTusiugeda 75.24 + 150 %
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