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Development of an automatic fish feeder system for Tilapia culture
YUIN WINLELNY, 81708 QauATEY! WA aNs WiTuyed®

Chanapa Thepsena’, Atit Koonsrisook! and Samorn Ponchunchoovong®*

L @1913973MINTTUNATENNE A10TVITMINTIUMIANST U1 TneaesvalladaTus

1 School of Mechanical Engineering, Institute of Engineering, Suranaree University of Technology

2 g dvunaluladuasuianssunivdnd d@ninTvunaluladnisnee s unidneraemaluladgns

2 School of Animal Technology and Innovation, Institute of Agricultural Technology, Suranaree University of Technology

unfnge: lunmsseirinun ssuunsmsidowaialussmdlnefoundedudondeddudning Ussansamuanan
ﬂua@mwzLé‘lmﬂmﬂﬁuagiﬁumﬁmﬂ’ﬁL?‘{mﬁumﬂﬁmmi 917 Usstam awdalunisifenms saanisdanis nsliems
Fedwlngfealemsieussnuau Tngldignsliiuaudy egralsiny nudnsliemsseauinliomnsiuaiy
fianisvesuan aamaLaaﬂamﬂwﬂsvamﬁmw‘lumﬂ%awmamaq finsavauveswoadeluin aﬂwﬂuﬁawumwuﬁmmmm
uAauLsIuALluNIANISINEAS & mﬂmmwna’nm aaumﬂmﬂmmaamawmmwmmmuwLWW“LasNﬂm Fathuauade
umaaﬂLLUULLavasmmaﬂwmmsﬂmamium Tneld Arduino Mega 1usaniuny finnsfndsszuundaioudaniny
amiuumlﬂmwLa'&NLLa“‘bﬁﬂJmiwaaL‘UumewaNm mﬂuummimaauLiJ'ﬁEJUmeﬁm{mewﬂmaimLﬂianiwaﬂMWS
amiumﬂmﬁm{lwmmﬂmaslfmmamﬂu Tneidssanialuvofiuwunn (15x50x1.5 m?) mmiauﬂmmaaqmmmﬂLaaa
maaﬂammamlﬁmwuﬂ 473.64 + 8.73 nTuADF 911U 500 F2/U8 (8n51n15Ua08 2 25 mmamﬁwmm) wayliems
Wusvevnan 4 weu (Wweu- -nsngnAu 2562) Inglemsdniagunanisdi 3% sounmidng Yuaz 2 ads Ao 1nan 9:00
u. uag 16:00 u. imsgudamn 9 mau Imaamwmu 50 fasieve wiethluusufiunisasaivlauarUszaniaannsly
p15vesUafia mawlmwmﬂ vdndiiugu m‘muﬂamma gnsnsasAulanedu Uszdnsaimnislde s way
Uszansnmnislalusiuvesuanila wimmmimamiaﬂwmmiamhm deadudsy awﬁmmwiﬂi’;u (V) shngnsTy
Frousinuay wanslidiuiuaihanevenhninUaidsdlvunelndlas st LLawuauasuammmwm lAuA DO, pH waz
mammmmmwuwﬂimmﬂl,ﬂiaﬂm’]wﬁamium 1M1 5.82 + 2.63 mg/L, 7.09 + 0. 93 and 27.63 + 0.89 °C Aud16u
ImamﬂmmwuﬂuuaLamﬂmmaawamﬂﬂaLﬂmnu ez durilmngaudusunisiasal anauiseduanddisuin
mﬂmmaﬂummiamhmw;pfﬂEstum‘uu anunsadunummiafinzdisnddamnisvinweauussulunAnsnens
wasiinauwiugvesUS eIl

fdfny: Ledliienmsdnluid®; Uada; nsiaTadule; Ussdnamnisldeimns

ABSTRACT: In the last decade, intensive Tilapia culture has become the most important for Thailand. The productive
performance of fish farming depends on feeding management, including feeding frequency and feeding management
that can have a significant impact on the success of aquaculture fish. Human feeder was usually adopted to feed
to apparent visual satiety. However, most available feeding amount tend to over-estimate feed requirements
resulting in over feeding, poor feed efficiency, feed waste, poor water quality and nowadays agriculture sectors are
lacking of employees. These causes affecting to economic disadvantages for fish farmers. An automation fish feeder
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could be played an important role to solve insufficient Agri-employees and improve feed consistency. Therefore,
this research aimed to design and construct an automatic feeder using Arduino Mega as a microcontroller with
contain warning system using solar cell. Experimental tilapia was randomly and weighted 500 fish per each pond
(15x50%1.5 m?) with an average initial weight of 473.64 + 8.73 g and reared for four months during April to July,
2019. Fish from each pond were fed twice a day with commercial diet at a rate of 3% body weight, at 9 a.m. and 4
p.m. Fifty fish from each pond were random and weighted every month. Two different feeding methods (an
automatic feeder and human feeder) were determined. Coefficient of variation (CV) of weight gain, final weight,
average daily gain (ADG), feed efficiency (FE) and protein efficiency ratio (PER) of tilapia were lower, when an
automatic feeder was applied compared to human feeder. During the experimental trial the mean value of dissolved
oxygen, pH and temperature from an automatic feeder were 5.82 + 2.63 mg/L, 7.09 + 0.93 and 27.63 + 0.89 °C,
respectively. These values were similar to human feeder and suited for fish culture. These results demonstrate that
use of an automatic feeder can improve the weight consistency of Tilapia.

Keywords: automatic feeder; tilapia; srowth performances; feed utilization
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Figure 1 Components of an automatic fish feeder
Remark: 1 = Cover of hopper; 2 = Hopper; 3 = Blower; 4 = Rotary plate; 5 = Motor; 6 = Internal feed pipe;
7 = External feed pipe
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Figure 2 Prototype of automatic fish feeder
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Figure 3 Flowchart of system controller
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Figure 6 Daily pattern of dissolved oxygen (DO) level (a), pH level (b) and Temperature (c) of water in pond Tilapia

fed by an automatic feeder and human feeder
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Table 1 The comparisons of automatic fish feeder use in present study and automatic fish feeder is sold

in Thailand and automatic fish feeder is sold in abroad

automatic fish
automatic fish automatic fish feeder

Parameters feeder from
feeder from Thailand'
abroad’
Feeding time yes yes yes
Feed capacity (kg) 20 15 31.75 - 113.40
Energy supply solar cell electricity supply solar cell
Notification to user yes no no
DO display yes no no
pH display yes no no
Temperature display yes no no
Data recording (DO, pH and Temperature) yes no no

! (Saturday auto feed, 2561)
2 (Texas hunter products, 2018)
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WuldiisnsvemsiiumnansiuiinasenuainausvesaussanmnsiiulauazUssansamnisldemsvasUania 34
Uszdlulgannan oV lnenuinaussanmnisiivlanazUssansamnisldonmsveslanfiaiilionmsseias odiiemis
SalusTRazdian cv dalndidsatunissmeunssauay lurasiiortunislfomnseaniodiemssmlusid vlruuildu
384 A1 weight gain, FE, FCR uaz PER naannsiasslunsaziiiou dadudsvansvesmuudssivanas dedaninisides
undu (e1gdfind) uasdaniinsliensdoussnuey fuandy Table 2 - 5 Feraruuusnuiianasil wands
ufamuahiauovesiminuarfides Wardvuelndifeety) Sedmaidoinunansdidona msglignnnsiaiaingie

ilugmsiusglaliiuinunsns
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Table 2 Average values of initial weight (IW), final weight (FW), weight gain (WG), Average daily gain (ADG),

132

feed efficiency (FE), protein efficiency ratio (PER) and coefficient of variation, (CV) of Tilapia with different

feeding methods (Automatic feeder and Human feeder) during 30 days

Feeding method

Automatic feeder

Human feeder

Parameters
cv cv
Minimum  Maximum Mean SD Minimum  Maximum Mean SD

(%) (%)
W (g) 349.00 61500 47056  68.45 1455 364.00 598.00  476.72 5538  11.62
FW (g) 625.00 799.00 730.84  54.33 7.43 622.00 798.00 730.28 55.56 7.61
WG (g) 181.00 289.00 260.28 25.04 9.62 199.00 294.00 253.56 26.45 10.43
ADG (g/fish/day) 6.03 9.63 868  0.83 9.62 6.63 9.80 8.45 0.88 1043
FCR 4.62 7.38 5.19 0.56 10.79 4.54 6.71 5.33 0.58 10.97
FE (%) 13.55 21.64 19.49 1.88 9.63 14.90 22.01 18.98 1.98 1043
PER 0.45 0.72 0.65 0.06 9.64 0.50 0.73 0.63 0.07 10.34

Table 3 Average values of initial weight (IW), final weight (FW), weight gain (WG), Average daily gain (ADG),

feed efficiency (FE), protein efficiency ratio (PER) and coefficient of variation, (CV) of Tilapia with different

feeding methods (Automatic feeder and Human feeder) during 60 days

Feeding method

Automatic feeder

Human feeder

Parameters
cv cv
Minimum  Maximum Mean SD Minimum  Maximum Mean

(%) (%)
W (g) 349.00 615.00 470.56  68.45 14.55 364.00 598.00 476.72 5538 11.62
FW (g) 836.00 1,140.00 974.32  84.40 8.66 848.00 1,148.00 974.36 85.82 8.81
WG (g) 467.00 551.00 503.76  24.22 4.81 454.00 559.00 497.64 34.00 6.83
ADG (g/ﬂsh/day) 7.78 9.18 8.40 0.40 4.81 757 9.32 8.29 0.57 6.84
FCR 242 2.86 2.66 0.12 4.69 2.39 2.94 2.70 0.18 6.53
FE (%) 34.96 41.25 37.71 1.81 4.81 33.99 41.85 37.26 2.55 6.83
PER 1.17 1.37 1.26 0.06 4.75 1.13 1.39 1.24 0.08 6.73
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Table 4 Average values of initial weight (IW), final weight (FW), weight gain (WG), Average daily gain (ADG),
feed efficiency (FE), protein efficiency ratio (PER) and coefficient of variation, (CV) of Tilapia with different

feeding methods (Automatic feeder and Human feeder) during 90 days

Feeding method

Automatic feeder Human feeder
Parameters
cv cv
Minimum  Maximum Mean SD Minimum  Maximum Mean SD

(%) (%)
W (g) 349.00 615.00 47056  68.45 1455 364.00 598.00 476.72 55.38 11.62
FW (g) 922.00 1,181.00 1,027.58 72.18 7.02 955.00 1,301.00 1,076.94 82.57 7.67
WG (g) 522.00 588.00 557.02 15.43 2.77 551.00 703.00 600.22  33.09 5.51
ADG (g/fish/day) 5.80 6.53 6.19 017 278 6.12 7.81 6.67 037 550
FCR 2.27 2.56 2.39 0.07 2.81 1.90 2.42 2.23 012 538
FE (%) 39.08 44.02 41.70 1.16 2.77 41.25 52.63 44.93 248 5.51
PER 1.30 1.47 1.39 0.04 2.73 1.37 1.75 1.50 0.08 5.53

Table 5 Average values of initial weight (IW), final weight (FW), weight gain (WG), Average daily gain (ADG),
feed efficiency (FE), protein efficiency ratio (PER) and coefficient of variation, (CV) of Tilapia with different

feeding methods (Automatic feeder and Human feeder) during 120 days

Feeding method

Automatic feeder Human feeder
Parameters
cv cv
Minimum  Maximum Mean SD Minimum  Maximum Mean SD

(%) (%)
W (g) 349.00 615.00 47056 68.45 1455 364.00 598.00 476.72 5538 11.62
FW (g) 1,161.00 1,488.00 1,286.76  85.54 6.65 1,106.00 1,497.00 1,306.98 101.97 7.80
WG (g) 780.00 884.00 816.20 26.38 3.23 733.00 899.00 830.26 51.99 6.26
ADG (g/fish/day) 5.69 6.45 596 019  3.23 5.35 6.56 6.06 0.38  6.25
FCR 1.51 1.71 1.63 0.05 3.18 1.49 1.82 1.62 0.10 6.40
FE (%) 58.39 66.18 61.10 1.98 3.23 54.87 67.30 62.16 3.89 6.26
PER 1.95 221 2.04 0.07 3.24 1.83 2.24 2.07 0.13 6.28
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Table 6 The data used for economic analysis of each feeding methods (Automatic feeder and Human feeder) for

Nile Tilapia

Investment cost (Baht)

Automatic feeder Human feeder
Lists
Year Year
0 1 0 1
1. Initial investment cost (A1)
1.1 Wages for construction an Automatic feeder 33,000 0 - -
1.2 Motors, blower, sensors and electronic cost 37,500 0 - -
1.3 Solar cell costs 2,780 0 - -
1.4 Pond preparation (used lime 80 kg/pond/5
400 0 400 0
Baht/kg)
1.5 Cages cost (size 2x7x15 m’) and equipment for
4,000 0 4,000 0
fish catching
Total initial investment cost (A1) 77,680 0 4,400 0
2. Variable cost (A2)
2.1 Number/price of fish/pond (500 fish x 5 Baht x 2
0 5,000 0 5,000
crops/year)
2.2 Feed cost/quantities/2 crops (25 Baht/kg x 600 kg
0 30,000 0 30,000
X 2 crops/year)
2.3 Labor cost (325 baht/day x 30 days x 8 months) - - 0 78,000
Total Variable cost (A2) 0 35,000 0 113,000
Total cost expense (A1+A2) 77,680 35,000 4,400 113,000
3. Revenue (B)
Revenue from fish production (55 Baht/kg x 635 kg x 0 69,850 0 69,850
2 crops/year)
Total net return [B-(A1+A2)] -77,680 34,850 -4,400 -43,150
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Table 7 The data used for economic analysis of Human feeder methods for Nile Tilapia per 3 ponds

Investment cost (Baht)

Human feeder

Lists
Year

0 1
1.1 Wages for construction an Automatic feeder - -
1.2 Motors, blower, sensors and electronic cost - -
1.3 Solar cell costs - -
1.4 Pond preparation (used lime 80 kg/pond/5 Baht/kg x 3 ponds) 1,200 0
1.5 Cages cost (size 2x7x15 m?) and equipment for fish catching x 3 ponds 12,000 0
Total initial investment cost (A1) 13,200 0
2.1 Number/price of fish/pond (500 fish x 5 Baht x 2 crops/year x 3 ponds) 0 15,000
2.2 Feed cost/quantities/2 crops (25 Baht/kg x 600 kg x 2 crops/year x 3
bonds) 0 90,000
2.3 Labor cost (325 baht/day x 30 days x 8 months) 0 78,000
Total Variable cost (A2) 0 183,000
Total cost expense (A1+A2) 13,200 183,000
3. Revenue (B)
Revenue from fish production (55 Baht/kg x 635 kg x 2 crops/year x 3 0 209,550
ponds)
4. Total net return [B-(A1+A2)] -13,200 26,550
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