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<Notes and Disclaimers>

= This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information due
to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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FERBALA G 110 A% F#IET 2RI L~ L7c, ZOBRICREEZ R LI L 24,
T EOERIEE BTSRRI E 22 e — Vi TG R AE B AT D oo, LinL,
M E BB TIE, BESMOE—F (B 138O 19~20g 2 LT, 2 hr—
MTIE 16~17g &/MNUEERNZ S & DTz, 7z, AFREEE S FZ5mo 238,901 fE{E (4
FEER 79.6%) (T LT, 3> b ur— Ll Tl 224,155 ik (5K 74.7%) &, FEBRM TR 5%
FREOEFRR O EGED be (1K-3),

[Experiment]

Harvested on Dec. 1, 2022

20 -
Nov. 20, 2022
15 | n=100 Initial No. 300,000 ind.
>
g Mean body weight at harvest 203+27¢g
s 10 -
g Mode of body weight at harvest 19t020g
w
5 Estimated no. at harvest 238,901 ind.
o Survival rate 79.6%
0 10 20 30
- Wet Weight (g)
20 [Control] Harvested on Dec. 1, 2022
15 L * Nov. 20, 2022 Initial No. 300,000 ind.
> n=100
g Mean body weight at harvest 191+£29g¢
g 10 ¢
o Mode of body weight at harvest 16t017g
&
5 - Estimated no. at harvest 224,155 ind.
0 Survival rate 74.7%
0 10 20 30
Wet Weight (g)
W J = N E=N \ > > i
[(4-3 T A A = CERF O EES I , KR L RO TR

EFERNERE G ERMTIIIROEN T TGood) & 7 S 4L 5 ERO HEDAFHIED 4,793.86 kg
gk L7c—F ., 2 br— /L Tl [Good) 13 4,171.09kg & 72 V) | 72 E 344472 [ Fragmentary |
RO EEMN 35.95kg B EN TV, BAEERE LCTay be—/ih 427273 kg I2xi LT, 3
BRULCIE 13.6%H 0 4,854.96 kg [EIRIS KT Ehiz, SHICWMEDM EIZEY, 580 EiFE LT
1% 14.5%H D 111,964.01 THB D52 0 RPN E O, fEEE (FCR) &, =22 b — Ll 1.54

WX L CERMTIZ 139 £ 720, 9.7%Dm ERR i (F-1),

F-1 FUMTEIAINT AT A A = EDOAEEDF
[Experiment] Harvested on Dec. 1,2022  [Control] Harvested on Dec. 1, 2022
Shrimp | Weight (kg) | Price THB/kg _Sale THB Shrimp | Weight (kg)  Price THB/kg =~ Sale THB
Good 4,793.86 183 877,276.38
Soft shell 4651 130 6.046.50 Good 4,171.09 183 763,309.47
Dwarf 14.59 100 1.459.00 Soft shell 56.30 130 7,319.00
Fragmentary bl bl Dwarf 9.39 80 751.20
Total 4,854.96 884,781.68 Fragmentary 35.95 40 1,438.00
56223 [N 111,964.01 Total 4,272.73 772,817.67
136% [  145%
Total Feed 6,739.5 Total Feed 6,580
FCR 1.39 FCR 1.54

TRk RSN AR 2 B B, SEERMLC 27,123.5kWh, 22> kB — LTl 8,084.8 kWh,
BRAIT % 146,755 THB, 42,849THB L 72V | Z D713 103,906 THB & 72~ 7=, BTN L
7-EAAT. EBRCB T 2= E5E EFEOBINSY 111,964 THB OF) 93 %I2FHY4 45, LvL, #

BROT e EIICRERL ZFA T 2551003, REREOBRB Z 2 A ~—fHl#Elic L v KEO 12 K
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TR S L CRIBER SN S OIERE O DO KT Th 5, Z OMIERE T, M
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1. Blue Shrimp, Litopenaeus stylirostris (Stimpson), o FEWERELZ B3 2 WF7E 4
FHKIE D DO & = v OfRFHEHE & OBfR (T/AM Fig.(1)) LY. Ki#o DO i 5.5
mg/L b L<IZZOEFIC= COMBHEEEOHASDGEHET H EE2RLTND, £O
RS L VK DO STl DO Db & & bIC= B ORRRNEEHE (=REHEME) MK
TT2DIZR LT, BREEDEV DO £ TIIBRRNEEFEMETEAE B Ly, £
7. KK D DO SMBIO R ERE T, DO6mY/L CTIXAEM R IN7=n3, 4mg/L LT T
LA ERE Loz (TAK Fig(2) 2 b DOFEERFERIT, = U &EBEICS T
KIE D DO AN &k 2 = B OREBAEHEOIR N A B X, NEFH 22 B IR E 2 M9 5 7o DI 3 2
MR OBLE DG i 7e DO &fFiE, T OB SAHTIZ DO 2R ET D Z L AR LTV D,
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Fig. (1). Critical oxygen level, oxygen conformer and oxygen Fig. (2). Blue shrimp growth rate (weeks g’ w.w.) at three oxygen
regulator. Line show the conformer behavior of juveniles of levels (2,4 and 6 mg LY,

Litopenaeus stylirostris.

Hi#t . Re A N, Diaz F 2011. Effect of Different Oxygen Concentrations on Physiological Energetics of Blue Shrimp,
Litopenaeus stylirostris (Stimpson). Open Zool J 4: 1-8.
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2. Black tiger, Penaeus monodon Fabricius, o’ AR BEJ 2 WF5EH41
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£ ’ ' S " . R

g 04f R CTRA L §  CERMEEEOWASNEET S 2 LIRSH
Egg sl i y 1938 5. 35cc/l 1345 mgll (TINS5, ZOREOE
o1l B 02§ I, RIIZDOAE mYL Bl FIHE F LA &
5 l:;—/— . g

T DI LN, FERMELTROOND,

1020 30 40 50
Oxygen tension in water (cc/1)

Fig. 6. Effect of levels of dissolved oxygen

on the oxygen consumption of young
P. monodon. Hi#t : Liao I-C, Huang H-J 1975. Studies on the relation of

economic prawns in Taiwan — | Oxygen consumption and lethal
dissolved oxygen of egg up to young prawn of Penaeus monodon Fabricius. J Fish Soc Taiwan 4: 33-50.

3. Pacific white shrimp, Liptopenaeus vannamei Dk, 7%, 5K ~DEHL S ~D DO,

S BAE TR BT D W 5E 41

AT 0y = 7 NCRIEFEBREAT I N T AA = EIZBE LT, 320 DO 44 (A:4mg/L
LIk, B:2~4mg/L, C:2mg/L Aiifi) THE= % 60 HRIfAE LA, lkEE (A:28.1622.77
g. B:25.01+1.81g, 25.90+2.519 “F-¥JfE+S.D.) O/EFE#E (A:192.22+3.85 %, B:81.11+13.47 %,
56.67+8.82%) I[ZHEMRENHED LI, AZ/L—70D DO ZMH (4mg/ll Ll L) TEhEND
S EBEVERZ B, ST, IHMEERSE A FRET 5 SOD IEMES° 2 A OMETHE (9.6
x 10° CFU/mL @ Vibrio harveyi) 1ZxfLCTH, A ZL—7Th oL b EWERSE S, DO 4
mg/L LA LD DO & CHE SN TWDH = eld, REHEIEEZBILT 5 2 — —F X1 K

(02) ZANEMALT 5 SOD &M (Table6) CHAEIZ ¥ 2 @ kHt /) (Figure2) #A LT
WA Z ERREINT,

Table 6. Superoxide dismutase activity of L. vannamei after 60 days of experiment

Treatment Superoxide dismutase (SOD units/ml)
A 47.87 + 7.622
B 45.07 +10.232
C 35.97 +6.01°

Average values with different superscript in the same column are significantly different (P<0.05)

19



Percent survival rate

60
50
40 -
30 -

20

A B C

Figure 2. Percent survival of L. vannamei upon challenge with Vibrio harveyi

Hi 88 : Nonwachai T, Privirojku W, Chuchird N, Limsuwan C 2011. Effects of dissolved oxygen levels on growth, survival
and immune response of juvenile Pacific white shrimp Liptopenaeus vannamei. Kasetsart Univ. Fish Res Bull 35:
1-10.

1) EBRMIB T IREHNSRHBICEH TS DO HIEBEDBHZEL

FIZ I 5 DO OEEIFERZ b & 12, DO KIKIE (a0 Ri~8 ) & A2 kL%
M 2-11125R7,

FEERHLCIE, 2020 -2 H 25 HD2 D = EDIRKIEAED T OICEEAHIEE D 3 A 26 H
£ TO 35 HIEIZH 72> T, DO Ol 21T > 7=, DO HARMEILFAT 0 FF~8 IRF DR
D 10 73 OREEDFE TR L TN D, RERGOB@FIO2 A 25 H~3 A 3 HIZ, DO
BARAE T 6.12 mg/L 725 431 mg/L £ TR L7z, ZORIC HAGEEED 4~8 kg ([N L,
Z OENMLE S #ic T DERFHE B0 T TIZ DO KIKEDEK T2 726 LTz
EEZLND, BEMGOBEEZRGE L3 H 3 BHOEHO DO HKIEEIX 5.17 mg/L (2 |k
L., BAELE 95 DO KIKMES mgL #8272, TO#% b, 3 H 10 HD 494 mg/L ZErE,
DO HfRAEIE 5.04~6.12 mg/L OFaPH 2 Z28) L, ZHHIH OREIZE 5 DO HARE DR M E
FIXFED DR h o7z,

IIHORERIE, RERL DO DO OfFN7e LiZid, #BHHIFHOEIZI W TH &AM
21T DD DO INSIFEE LG DT L ARRN TE ST, FEEEOB@ A 2 T T
DO FfXfE% 5 mg/L L EIZERSZ L IFAFBETH D LB b5, £, HEHEOHEMIC
L OMBEHEEOWEMEBET 5 & K37 HRICE X OEEBIRIZH 1T 5 DO SR,
3 A 3 BIZRtEk SNz 431 mg/L KV HFASIEN LV E TR T L, TEORESAERIC
A RIET 2 ERTHIEN D,
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6
a 5 L o—0°C0
g
E 4 | @~ (/o AT R
= i BB AT DA
3 3 | O:vA 7 a T FgERE
£ 2 IR L7
‘6 2 | S DA,
(o]
o

1 +

0 T TR SN TN TN SN SN TN NN TN TN SN TN NN SN SN SN NN SN NN SO TN TN SN SN T SO S

FeL. 25 | | | |
2020 Mar. 1 Mar. 10 Mar. 20 Mar. 25

K 2-11 5o DO iRl (/T 0 Re~8 Rrod FEXfE) @ H A1k
(10 5D W EAE D F-IEIE)
HH - $R 2B AERR

V) EERMICHITSHEEFEAE & DO RIEEDRERFR

FEBRMTIZ 2020 423 H 4 A X 0 2RSS BB 2B L7, 2020422 H 25 H~3 H 25
H ¥ CToM# D 34 HIZHT 2 FEERMOF A o B iEfE & & DO RARMEORMRZX 2-1
2R,

A A A &= B ORI fE 4 kglday 705 75 kg/day & 18.8 5N L7z, AHRO X
912, DO FlRfEIF IR RS O @A 2 A 25 H~3 H 3 HIZ 6.12mg/L 75 431 mg/L %
TR F L0, 2O BAAEEEIX4kg 705 8kg & 2 EDIINGBE o7, —J5.
[FIZEE OB@ZIZIL, 3 A 10 HD 4.94mg/L ZFrE, 3 H 25 HE T 5.04~548mg/L %258
L. HEHEAZEOINCES DO FIKEOBAMERIZRD it of, b OIS
KT, BERLICL S DO A, HEEE R 75 kg/day £ TOHENMT3 L THE D DO K
TZEEEET S 5.0mg/L UL EO L ~VUICHERFT 5 Z LN TE A, LW BME Ly
ST, B OMEIZI W T HEIEICARE 72 DO RAENREAE L2 L 2R LT
%o HREFIZIE, TEDORERICHE> THARME &1L 250 kg/day Aiifs £ THIINT 5 & THIS
o, WEIOER T, #HHPIFE 0K 1 7 AT 5 BEE A RO LT,
RRELNE Z £ TDO KIEEZ 5.0 mg/L LA EICHES Z ENTE 2008 ER S0,
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2-12 SFEBRMOFTH O HEEH & & DO flfkfl (“Fflf 0 f~8 I F21E) o BifR
ReL R = SEYN (559

I) RERMIZE TSI EDRKEMR

FEBrth Tl RRAEO T OIS 38 HMICR b7z, £Z T, T OREZiBE
ICHRBEEN X A TITo A O (3.5 Rai : £ 5,600 m) T LI PRI/
BRAE R L X LT, 2% OMERREEZ PRI L7z (K 2-1 3), Chanthaburi % C 2018 4F
2 25 H~5H 1 BICHEE L= R85 & vz = U EiE BRIk, EBmBLG» 5 38 A4
(2 491+1.16 g CEEJfE+S.D.) (TR Uiz, ARFEERTIL 38 HRIZ Z DO FEERARIZILET 5
4.84+12 g ~ORKE N FLER S N7z, Chanthaburi ROEER CTIL, b 27 HIZ 19.77 ¢
R L, WSz, ZOREmBRICEZIX, REBRTHH 1 I HKIZ20gmiZIC, &
HIZZD 1 EM#ZIZIT, BIEE T2 25g Tk T4 2 En TS, RIEFRWIFO 38 A
X, EBGHHE CHRE LI E 2> Tz Z ERbh b,
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—@— Experiment at Kuiburi
—@— Experiment at Chantaburi

15 ¢

10 -

Mean body weight (g)

0 1 ] ] |
0 20 40 60 80

Culture days

K 2-13 AKERICBITA2TEOREIRREE BEOREIENIL D X A28 2 5L 5B A
(Chanthaburi I 2018 452 A 25 H~5 A 1 H) & DLk
L STYN (=15

1) REBHICHTIIEDRIEE
2020 45 3 A 20 ALARE, FEBRMTEM SN TV ERNRS AL, BT HEENS
KEAELEZ (KM 2-14), 20D, EgaefibL, 2595 UTHEMIED & 51 X2
R L TWeD T, GuE, ARERAZIVEL CHMT 22 L Lrodz,
ZOFRIE, AR Kui Buri X OO = BRIEG CHIAS A LN, En koA
T A NVARHIFEIEIC L B b DR DT, HERRER NG DR o7,

X 2-14 #*<
S ST N (559
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H) FB1EIRBRODEEE

F 1 YA 7 NVOFEBRTIIHRKIEAEOTZOIZEZAHIM DY 38 AFIZIR 541, 9 1,600kg D3
T AL T (4.84+1.28 g, FHIELS.D.) DU S 47, FHEME 208 L COAEFREIT 60.1 %
IZ& EE oz, S EIENAH 1,344kg TH 72D T, FCR I 0.84 &) FEHIC
TEWVERGESNTZ, (IkgBEDONT AL T E2HELT-OICHEHINHE (ZIFHBELE
HE) 2B, EEE0.1%THHITL b LT, 0.84kg LKL Lol ) Z b
Z Y, FRIO Kuiburi #IXIZ 3517 5 B Z LY fi# CTIX.FCR X 1.0~1.6 D#EiHIZH > 7,)
FIEHAM 2 38 AR SN 72560 FTIEd 7228, 12 R M2 VW ZIRRI2 L Y B DO ik
Bl % 5 mg/L UL EIZfR S T2 DR & SNFEFES T,

*) AEBORE

FRZM (ECBL-5N) D%/ A6k, My S L EDOSEETHIUL, 55 200 O~ A
I aNRTIVORENAETH D, LNLRRDL, AERICBITS~A 7 a7 AT
5 105 LICRON TV, DF D, ZAICBNWTUIZ DO ESREORARIZIES TN
2o THUL, XA THREUGEBBHSEL2DIERA LT =R 7o 7 —D M HE
B TIERD ST ENRRESFELTCNWD EEZLND, Bl CEfER e T
RIEBRIT RO b DHTEREE ol TR A AT 2R 2 FET 25 2 &2 LUV RPLC
EHHN, TOREHEEFELC, B2 VA7 NVOERTIE, ~A 7 a T LORERE
O L, MO K~OBBAMEEN Z 1M LS ¥ 2 0ER™H 5,

(2) BAMNRHERERE 217

O EBRNA~AOREHZDHE
Bl o w 2K 5K 2 ORI AR T, EREFE L, B 1470 TEALE
MTIET ¢ 7 BT OFFENMSE L TR Y . RERME CTIONETE RN R ERINT
7o, TNETEITRR DGO 2 i (FfE 4,000 i (B 72m) <2 ) & FHiiz I H
THZ Lol (M 2-15), 2056 1 maERIME L, 2022FE8H S5 H (&) 7269
H (k) ORICIEZER (ECBL-SN) 22t v FaRE L, g4 To72, 9 1miT=
fa—iE LCT L= a YN RV OREFATHZ L & Lz,
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VA= LB IUVEBRMDEGTE

‘29’51 Experiment
eco-Bubble® on shrimp farm ok
Bo,Nok, Prajuab Khiri'Khan Province ™&&28

eco-Bubble*

System A ent
P d

e(o—Bubblo'
&) ® System B

[avak—)Lith])

[EERt HREH S (ECBL-SN) DRSSV AT L% 2 EYbRE

2-15 =zavbhe— LR OERM GE2¥1271)
Wil : Z2hBEHE)  Google Earth % & & IZHERTE AMERK
TH) RRENMEK

FLHAIZNTE, =27 =R T2 2 BRI LIZE 2 A 27— AEN R+ TiEk
Mmole, ZOTD, HF2 VA 7 NVORRTIE, =7 —4R 7 (PE, Hailea e 450W) % 3 K
i U CIEMEZE R 2R (ECBL-5N @ <A 7 u/ /N7 )L38E ) X)L 5 JREERE) I@A L,
B EAR 7 (AR, JIIARSYWETHRL, 1,500W) Z HWTHOKE RA BT THRNIZERE L 725
REUTICEKR L, 9 A7 0" TAEFRESE (M 2-16), H5~A 7 2 TFE ) )L
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~OEKEE 15~16L/0H1% (¥ 2-17) &L, ERMTIZIZO~A 7 a XTIV HAT A
T L% 2 BEERE LT, toKEIRR LT,

- OPPO Reno7.Pra.5G i AR

X 2-16 () FEBRIHEH LIRS (ECBL-5SN) KUY () FEBRlos i 55
L STYN (=15

X 2-17 #HEEL (ECBL-5N) D%/ Z/L~Oi@KEONE (K 15L/4%)
L : HRARYE AERR

@ NF AL TEBEEER
B2 A 7 NVOEBRERIUILL T O@Y Th 5,

202248 H 13 H A HLIZH 300,000 EfADOHE—E (K 2-1 8) &M L. fif B EER % B

BT,
fRBEBEE (8 75 8{&/nt) X Intensive culture (60~300 fE{A/nt) (ZFER
b,
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20224£9 H 13 A (BHEBMAAD 31 AfR) FEEM T, xR EICRWIAE
WRESIZETHEL TWDHZ 2R LI BT, ~A 7 a7 L D3E
AR AETE DT IER A B A L T2,

202412 41 A (BBEBLD 110 HE) FEBRAKE T L, Y APICEME L o= & U
L7z,

M 2-18 HMUIHIELI-HETE (KK 5 mm2E)
SN SEYN (S5

@ HEREER
7) BHOKES L TIES
FFHIM R O M OKIRIS L0 OZZH 2-1 9ITRT,
AR EBRWIR P O ERS XT3y e — Wi OKIEIX, & HIC 2734 CoHHE A K
L, N AL ZEOAFICILE LZRERENICH -T2,
oy« SEBIEh O FEBRMIS L OV vk e — VIO T, ENE N FERRIL T 6~11,
Ay b — VT 4~9 OFPECTEB L7, HH), HH 10 285 LLTO
FBRATLE LTV A, lINCIB T DK DR EIZ L - T, FRCEROZ EIZB WD
THA M 6 AIZITIRT Lz, LM LZRR G, Z O OFPHTHILE, VUKEREIC
BISTEDRNNTFT AL ZEOAEFITITRFIC K EIAE RN EEZX bND, £, 1
FRILEDN OO~V A 7 aNTVOREIZHE REBREEL I ROV EZ LN,

27



(a)

35
30 MMNMMW' o\l | )
NWWWMWWJWMWWWWM‘wM\J\f‘M\MMN,
o 25
Y
5 20 +
T
g8 15 | — R
g dv hO-—Jlits
F 10 f
5 |
0 L L L L L L L L L L J
0 10 20 30 40 50 60 70 80 90 100 110
| | | | | | |
Aug. 13 Sep.2  Sep.22  Oct. 12 Nov.1  Nov.21 Dec.1
2022 \AEa% (8)
(b)
12 - — XhERith
drbOo—-ilite
10 | ufwm
| V’M
z v ILAVEIAAN
E M WM
s 6
(/2]
4 |
2 L
0 L L L L L L L L L L J

0 10 20 30 40 50 60 70 80 90 100 110

| | | I | I |
Aug. 13 Sep.2  Sep.22  Oct. 12 Nov.1  Nov.21 Dec.1
2022 5
FER% (8)

X 2-19 EBRHIETOFMO (@) KRB I (b) HorDZf
AL = STEYN (B

q) EMOERBIREES LU Chl-aiRE

FHOFFEHFIRERS L O Chl-a BEAX 2-2 0127R7,

FERO T2 OITE M L O3 > b —/VHLITE Y IAATEK O REEIR L, Z4Z4 DIN
17.1 umol/L 35 KT DIP 2.3 umol/L, 72 & TNZ DIN 6.6 umol/L 3 X OV DIP 2.6 umol/L @, {f]
JMAKZREICRGND LI E EEoTW e, L LR, T ERHIZITIREDRT 2 i
ICHRAT D720, FREET EOHRIMIC X - T, Kook DIN (ZfHE BEOKEE & b
W ERTLZLIIMEICRELBRTH D, MBS 60 HLEIZIX, DIN X7 D
TRUE| Ltﬁébﬂb FERRAE TIREOFF RS 100 HELIZIE, & HIZ 110 pmol/L Z# 2 2 15
BEIZEL TV,
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—J7, DIPIZBI L Cix, = b — v h CIIsEBIf 48 L T 1.7~3.3 umol/L D#iPH T
RE LTZ AR R N0k LT, FEhh TIXREAIEIME S 7 23 B o i, fil
BRGNS 44 B, 58 B, 86 A, 100 HEOEBRE FIZH W TIE, 0.7~1.4 pmol/L
L. Y hr— VHTIER SR o T ARV MEDS FEER S LTz,

D7D, WDOAKD NP L, ERHIEOZ T (60 HEZLE) TiE, FERR ik E <
FHUTM~I187T ICEL/-DIZH LT, 2> b —/ Ll TIXFERBAMGHE 58 AIC 42, &
THEZ 58 AT DI EED | ZOMOFERNITHEY 7 F > 7 b OHEFRIZ L EE R
N/P b (Red Field Ratio=16) Fif% £7-13Fha K& < FRIZENGRER SN, 20 L1,
Rl EBMIE O% M 77 > 7 N 2 OHEFED DIP O EDIRE O 7= DIZHl RN 7%
TWEZEERLTWD, BRI, 777 N BOMRIEL 722 Chl-a BE T, =
v b=Vt CIEEERM 86 HHEZ B LT 100 H%IZ Chl-a JBENZNEH 1,850 pg/L,
1,432 pg/L \ZEE L72A3, FEBRM Tl 585 pg/L. 498 pg/L ~DHNNZ 1k F 7=,
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V) {MOBFERREE (DO)

EBRMIMICERIMBS L2y ha— VU Zn TN SHEE KB Z%E L, fE» 580
50cm _EOVRIFERFIEE (DO) % 1 FEM & 7213 30 I EGe Bl L7222 X 2-2 1125
R

KUoOKD DO IX, BEIHY 7T 7 b OFERIC K0 HEH S DR A0k
R IAA TR A 2T, BAFREL 725, L LAan s, REICITMEY 7 7 >~
7 N ONEBIGFEME R L, FER, ARHICRRE Lz, 725 QNS HURIZHERE L 7= i o
iR, EHICEFHBEINTNHT A OMRIC L 2MBEHEENER D70, KHO DO IX
BT 5, ZORBMBREMEREDA BEME L TKE SN DB R I N,
DO D ZE B HI X B I ORI > TREMITIR T LW AR R S i, BB
80 HLAKSICIZ =y b — /L TOEM D DO K T2 L< . HIEMEA 2 mg/L &0 H 23t
W,

16 — RE&ith
14 L — Oy hkA-)Lit

12 +

10 JHhi ﬂ | l

2| B W

2 +

DO (mg L)

0
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I [ | [ | | |
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2022 \
w\EER%# (H)

X 2-21 KHhickiFsEBRBIREH O DO D24k
H - $EZIEALERK

T OMDOKD DO K TFIZER L, KMo 58] (0:00~9:00) (Z81F 5 DO O FHIHE
X 2-2 2187, AEMMEZTEC DO O TFAE L, ZHUT= EORBEREICH: D fHil
HAEOHINIRER DD B2 bD, I HEICOWTCEIRIEE TRY RiF 5, &EH
A% 80~110 H o DO 1%, B 3.85+0.68 mg/L  (CEHJELS.D.) kLT, =2 b
—/VHLICIE 2.9120.83 mg/L IZIEF LT, 2 hr— /Ll ClE, fE I TWVH BN
Z O, K ~FEICHR DO K T I X BB RERELZ T Qs B LD,
— 7, FER L, RERA OB EN DS~ A 7 AT I X ABRKIZE D DO A 1.4
mg/L ERTHMENELN TV CEHEICH A EZEDL D),
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—@ — Experiment pond
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FBHIFEPIC T 245 Mo BEEHEOZEI A 2-2 31TRT,

110 B EIZ & SEBRIM b T, FEBRBAMAE 60 ALK, = b a—uh© UIE LIEEEfsE
HAENPREBOTL2ELRRAEL T, 2, BB THESNL TV D= EOHEER
WOERENTEOBEEHZBIZE L, #iH ORI TEELBLZ AonBEITED
FEAWITHHR L CE A OFFEE R 2 IR T 2B 21T 7c /e Th D, —J7, FEBith T s
BHENTWAZEOEAFEN LV ZE L T\, I HEOEHEN NS, &
T EORE & & BICEEHELIARECT, &0 LE LRI Thilz, Ziux, v)
FMOEFRFEIRE (DO) Tih_72 LBV | BERGEZ AWIRKIZ L > TREDHLDK
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+) BEIEDREEEER
FERBALAD 110 B, iz T L B <, #EL e B &2 EIL L, i ~HHrd
L& Erotz, ZOB, FM G 100 EEF O L CREEZFHIL ., EIREBE
DA EER LT, lRERERAHKR L (K 2-24),
L OV EARE AT A i 5 & EREEREIIERLB X N2 he— i TER
Zi 203423 g BELV19.142.9 g CPHEHARHERA) & 720 mERICIIME PR AE
IO b oTz, L LR s, MEEMHESAEZ KT 5 L, HESMAOE—R
(R HEAE) 1 XFEBRMD 19~20g 12X LT, 22> b —/Lith Tl 16~17g 2RS4, /NEE
BB ZHDTWe, o, AFREERE S Eiio 238,901 fEAE (ZEF%E 79.6%) 1Zxf L
T, 2 hr—/LVHITIE 224,155 K (FEFRER 74.7%) & FEBH CTIIK S%IRE D AEFk =R
DAl EDFRD BT,

20 - * [Experiment] Harvested on Dec. 1, 2022
A Nov. 20, 2022
15 | n=100 Initial No. 300,000 ind.
> e
g Mean body weight at harvest 203+27¢g
s 10 - L
g Mode of body weight at harvest 19t020g
w
5+ Estimated no. at harvest 238,901 ind.
0 Survival rate 79.6%
0 10 20 30
- Wet Weight (g)
20 [Control] Harvested on Dec. 1, 2022
15 | * Nov. 20, 2022 Initial No. 300,000 ind.
> n=100
g Mean body weight at harvest 19.1+£29¢g
g 10|
o Mode of body weight at harvest 16to 17 g
s
5+ Estimated no. at harvest 224,155 ind.
0 Survival rate 74.7%
0 10 20 30

Wet Weight (g)

2-24 FHWTHEE SNIAT AL T EOIIERHZ IS 1T 510 E & 50
725 NIRR B XL OAEFRICET 5 fRiE
S SEYN (559

H) BBEIEDEEHE

NFEAAL T EETGICHA LIRS ONZT — 2% 6 L2, KIS T 2 4EEE
e L7z (& 2-4), FEB T, TIROENTZ [Good) &FHl S 2 KD EEDGFT
BN 4,793.86kg #Ridk L=, —J7. 2> b — /LTl TGood) 1% 4,171.09 kg (2 L

[Fragmentary | &3l S5 722 ED VIR DOE D 35.95 kg B E Tz, #RAERE
e LTz hr—/Lil 4,272.73 kg (Z%F LT, FEERHL Tl 13.6%H D 4,854.96 kg i {473
KGTFESNiz, SHITHEDR KD 580 BT & LTI 145%H D 111,964.01 THB O
e BIFEA S LN,

FCR ZRHDDH & @ b u—/Lilh 1.54 (ZxF U TEBRMLTIE 139 L7220 9.7 %D[m kA
o,
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# 2-4 HWMTEESNIAT AL T EOEEDFE

[Experiment]

Harvested on Dec. 1, 2022

Shrimp Weight (kg) | Price THB/kg ‘ Sale THB
Good 4,793.86 183 877,276.38
Soft shell 46.51 130 6,046.30
Dwarf 14.59 100 1,459.00
Fragmentary el b
Total 4,854.96 884,781.68
53223 | 111.964.01
13.6% [N  145%
Total Feed 6,739.5
FCR 1.39 \
[Control] Harvested on Dec. 1, 2022
Shrimp Weight (kg) | Price THB/kg ‘ Sale THB
Good 4,171.09 183 763,309.47
Soft shell 56.30 130 7,319.00
Dwarf 9.39 80 751.20
Fragmentary 35.95 40 1,438.00
Total 4,272.73 772,817.67
Total Feed 6,580
FCR 1.54
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Tz B DIRERE WK OBRR TIiE, T OREEOMEREN DR L <, #hok
® DO DAL EE Smg/L UL EIfR>Z & 2 40E L CEREFIE AR Lo, ZOfEiT= %
~OIRBERFMF TICBIT 24 R A M VA ZET 2720ICE RSN D DO FRFETH D,
Z O EMEFFT D 2 N TEITMOEETEE 2 VG ZDREBICHERF L. B85 @ puddle-
wheel (ZKAF L7ZIRRUC L D&MD DO MMET LR T THE SN TV AHEEL D K
RN EARHEN R e D N AEFEEOHNIINEN G OND Z EBHIF IS, L LD,
ARERCIL, FAFERLS 60 AZLBEIZ = b e —LbihlZx U CHEBRIZ BT 24K O DO K
TO LAV BEAZINH STV D RERIZA Hiz2s, DO OIX T % 5 mg/L UL Lo L~L
T N TE ol (K 2-22), ZORFELEALNLA, HEEFEHEIZOW
THFERMmE 2 b — Lo ZITBELY 07, MEFEHEE LTI 160kg FRE D
ZLDECRPoTe (K 2-23), 2072, EEFMICK T2 BAERIT, =2 hr—
JVHIZ % LT 13.6%88, FCR % 9.7% D #EIZR Hiv Tz,

ZORKRZB R TN ERETRICRZELOREBZBIEE LR, "o 4 UM
BV L7z, M 2-2 513, REMBOK~A 7 unF ) AT AFE ) VORISR TR L
TWb, & AVOINMEIZR L TRBELNTETIZRBED BN ORMICAY, 22T
EIECHEER L2 0 FRET20MME S HITIMEI AV CTEEE LN 6 EA-T 5N E AL,
Z O EREEEO FOENICAE U X o T, AN B ZER N EL Y A R CRMEE AL
T2, ZOKKED EEICIBWT, @l CTRIEET 2 Wil /K & KA OHEfilif T OBEEIZ L -
TREDRNT, ~A4 70T ) N\TARRETDLH, 20X~ 7 aF ) T ARED

33



A TH DU, 7 AVIEER T " HEERE 2 A S 5 70V TR < by
(22> THE LN ERDE Lo TWD,

| kPR T

i Fooeamm

2-25 FEENZFEH L7 eco-Bubble®-5N D~ A 7 1) ) XTI A ) XV ONE RS L
J R)VIEERDEE
H L $RZEE A ERR

.

d LN N 4 3%
DRI TR T D45 ) X OPEEIGE
H  $REIE A ERL

2-26 EBRIHEH LIRS (ECBL-5N)
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Case 1 & 2: Pond in Chanthaburi

Other example for the experiment
e . 3 ;

—

2-27 HATEREHNLZHOCIBRAT 5 ERE L Lo\ T A A = e&hEh
Case 1,2 : AEIZHEBR AT T F ¥ o ¥ 7V RO E#HIHY;, Case 3 : S RIOEBR THEM L= v &Y
H B $RZVE B

A

) REMRICEIBENAIEBBEMOEERBICREFTHE

ZOFERBRTTIE, BERMIC L 2BER T BRI OB FRFERE O T AL S, K
T B LR BB S N & D Z L ic k0, MEDEEICB W T HIFRMED
NI T VTR DA MRMEES L, [REOBETCE SV D X0 B2 RRE IR
s Z EnMIf ST, L L, ERIEA L 2 KORERLOETO~ 17
1) ) XTI ) ZVDOWNES « KRR END WD FTTARTREL (K 2-26),
EDTOIT~A 7 aF I NTNAORAEEDEE LBV IZITRBELRPoTo e EXBID,
2D, [FAEEE OB L HMOKOELFIEFRIRED FAES ., fEMGE 80~110 H
2, ISR T 2FEBoEN, 2> he—/LlllZkt LT 0.9 mg/L FRED EFIZR ST
W (" 2-22),

EBRIE T RIS, ERMLB IO oy ha— o4 5 @A DERE S ALz UK O B O
AVS® (BEFEFSVER L) OfEIX, &6 5 FEED 0.32mg/g & Rl—DOEEZ R L, fRERE
12 X DR OSME D EE OFRLIRE~D R EGD Z LIXTERh o T,

5 AVS (BRFEFEMERUEY)) O, JEE T CHRIMEORERETCE & > TEE SN OHLKFEROIEETHY | K
HIHFERRNIRTIZND & Z D7 T ) T OIEEPME S O TEBS/NS < 2%, TOMWEL Y, AVS IFEEO
BREALERWERTHIIEE LTHVLLR TS,
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RFfHERR) ZBRsA Lo, £ ORI, 110 Ao @ EMik tIc kT 2 EHE &L, ER
#hC 27,123.5 kWh, =2 b —/Lii Gl 8,084.8 kWh (ZEE L, EXMRIXTINZEIL 146,755
THB, 42,849 THB 7°>/0 . Z®ZE1% 103,906 THB & 72> 7=, Z D 2 FEOFREHRN 2 55H X
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LrLed D, ERROT BRIEICREZR L ZFHT 2561003, REEOKRE L ¥ 1~
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FENPELNTNDZ L, ZOHAITIEE HICHE e/ = E ORI AT 5 Z &
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nHEBEZHND,

2—3—3 HESMHHERER (HEE)
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ARIOFEBFERN D, REMLIX, TCOBHICBW TROEERMECTH D IRFHBREE
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HHRO FIEEtEZ @ 5 e Th 5 SR S iz,
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Summary

Chapter 1: Challenges in Development of the Target Country/Region

Shrimp farming was one of the leading industries in Thailand enjoying the world’s biggest export
amount. Recently, however, it has been suffering from the intensifying yield competition with other
countries like Vietnam, as well as a significant damage from prevailing Early Mortality Syndrome
(EMS) since 2013, which has reduced the yield amount almost by half of 2012. In addition, the domestic
demand of shrimps has dramatically fallen due to the pandemic of COVID-19 in 2020, which has forced
an increasing number of shrimp farmers to repurpose their farming ponds for other fish like tilapia. As
0f 2022, the shrimp production has not yet fully recovered.

According to Thailand Shrimp Association, the Chinese market — as a shrimp importer -- is expected to
rapidly grow within the next few years, therefore, now is the time for Thailand to intensify its industry
base to get prepared for further competition and development. However, the country’s own efforts alone
have not been enough to recover its shrimp production, while its competitors like India and Vietnam,
etc., are showing significant growth (Figure 1). Even now, therefore, the country still needs supports

from other countries.

®
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Figure 1:  Trend of Shrimp Imports in Japan by Country (Top 10 countries)
Source: “Trade Statistics” (Ministry of Finance), adapted by the proposing company

The occurrence of diseases like EMS is strongly related to the water quality of a farming pond, especially
the lower concentration of dissolved oxygen (DO). Lower DO tends to increase the occurrence of
diseases among juvenile shrimps. When a disease occurs among even a part of shrimp population,
farming must be discontinued to harvest all shrimps to stop prevalence of the disease. The larger shrimps
grow, the higher the total harvest amount and the resulted product value (the unit price) will be. However,

if the farming is stopped before they get matured, the harvest amount as well as the unit price will be
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dropped down, leading to the substantial decrease in sales. For that reason, it is important to increase
DO levels of farming ponds and keep shrimps healthy in order to prevent diseases of juvenile shrimps.
In farming ponds, oxygen is provided through photosynthesis by phytoplankton during daytime.
However, at night and early in the morning, aeration is necessary due to a substantial decrease of DO
levels. In farming ponds, waterwheel aerators, or aeration paddles, are most widely used, working all
day long, but their effect of increasing DO levels is limited due to larger bubbles they generate. On the
other hand, the electricity rates for operating paddles account for as high as 30-40% of the aquaculture

farmers’ annual income, which is the second largest burden for them next to the feed costs.

Chapter 2: Proposing Company and Its Equipment/Technology

(1) Proposing Company and Proposed Equipment

The proposing company is developing various equipment using eco-Bubble® (herein after, “proposed
equipment”) , and initiated its application to aquaculture in 2008. The proposed equipment is “micro-
bubble generator”. Micro-bubbles (bubbles of less than 50 um in diameter) tend to have little buoyancy
in the water and stay there for a long time. Smaller bubbles have larger surface area to their volume.
While the bubbles drift in water, the gases inside the bubbles can dissolve in the water efficiently. The
proposed equipment is free from clogging problems of other companies’ products even in dirty water
like shrimp farming ponds, and can generate a large amount of micro-bubbles with less power.

The proposing company conducts an experiment to introduce the proposed equipment to farming ponds
where Thai shrimp farmers are actually operating their business. The purpose of this experiment is (1)
to accurately monitor the effect of keeping DO levels, and (2) to know the survival rate, the production
volume and the feed efficiency as well as to quantitatively understand the farming cost reduction effects

of higher sales amounts and lower power consumption.

(2) Implementation of Farming Experiment

The experiment site is located at Kui Buri District in Prachuap Khiri Khan Prefecture, 300km to the
south of Bangkok. The farming ponds were referred to by Faculty of Fisheries, Kasetsart University,
which is the counterpart of this Feasibility Survey. As the owner of the ponds is a graduate of the Faculty
of Fisheries, knowing well about and being supportive of scientific experiments. The proposing
company borrowed two shrimp farming ponds, one for the experiment pond to introduce two units of
the proposed equipment (ECBL-5N) to sufficiently cover the pond area, and the other for the control
pond to install only aeration paddles. Since one farming cycle takes 3 to 4 months, the first experiment
cycle was implemented in February 2020, and the second cycle was implemented from August to
December 2022 after the suspension due to the COVID-19 pandemic.

The first cycle was forced to discontinue due to the outbreak of an epidemic both in the control and
experiment ponds. The disease was widespread occurring at other shrimp farming ponds in Kui Buri
District at the same time, but clear inspection results were not obtained about the types of causative virus

or bacteria.
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For the second cycle after the suspension due to COVID-19, the ponds used for the previous cycle had
already been used for other purposes. Therefore, different ponds for tilapia farming  (area of 4,000 mi
(diameter appox.72m) x2ponds) were prepared in a rush and borrowed as the experiment and control

ponds.

(3) Result of Farming Experiment

DO levels in the farming ponds showed an R

-~ 8 r
overall trend of decreasing over the course =) e e,
. . g7 ;
of the feeding period, and the control pond 3 B a 393{3.39
© = i
showed a significant decrease of DO levels 2 § s
£ £ .
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value+S.D.) in the experiment pond and to Figure 2: Transition of DO values from night to morning
2.9140.83 mg/L in the control pond in each pond during the experiment period

(Figure on the right.) In the experiment pond, aeration with micro-bubbles generated from the proposed
equipment increased the DO value by approx. 1.4 mg/L (with the statistical significance in the mean
values).

On the 110th day from the start of the experiment, the farmed shrimps were harvested and shipped to
the market. There was no statistical significance found in the wet weight of shrimp individuals in the
experiment and control ponds then. However, when it comes to frequency distribution for wet weight,
the mode for the experiment pond was 19-20g, while the smaller individuals with 16-17g were dominant

in the control pond. Also the
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. . -
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Figure 3: Frequency Distribution for Wet Body Weight of Vannamei

Shrimps at Harvest Together with Growth and Survival Indicators
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As for production efficiency as well, the total weight of well-shaped individuals rated as “Good” was
4,793.86 kg for the experiment pond, while the total weight of “Good” individuals was 4,171.09 kg for
the control pond, including 35.95 kg of “Fragmentary” individuals with missing legs, etc. The total
production volume for the experiment pond was 4,854.96 kg, which was higher by 13.6% than 4,272.73
kg harvested from the control pond. Plus, higher product quality brought the sales amount of 111,964.01
THB for the experiment pond, which was higher by 14.5% than the control pond. The Feed Conversion
Rate (FCR) was also improved in the experiment pond, which was 1.39, a 9.7% increase from 1.54 for

the control pond. (Table 1)

Table 1: Production Efficiency of Vannamei Shrimps Farmed in Experiment and Control Ponds
[Experiment] Harvested on Dec. 1,2022  [control] Harvested on Dec. 1, 2022
Shrimp | Weight (kg) | Price THBlkg Sale THB Shrimp | Weight (kg) | Price THB/kg ~Sale THB
Good 4,793.86 183 877,276.38
Soft shell 46,51 130 6.046.30 Good 4,171.09 183 763,309.47
Dwarf 14.59 100 1,459.00 Soft shell 56.30 130 7,319.00
Fragmentary i e Dwarf 9.39 80 751.20
Total 4,854.96 884,781.68 Fragmentary 35.95 40 1,438.00
56223 [N 11196401 Total 4,272.73 772,817.67
13.6% I 14.5%
Total Feed 6,739.5 Total Feed 6,580
FCR 1.39 FCR | 154

In the meantime, the power consumption for operating equipment was 27,123.5 kWh for the experiment
pond and 8,084.8 kWh for the control pond, and the electricity rate was 146,755 THB and 42,849 THB
respectively with a difference of 103,906 THB. The higher electricity rate for the experiment pond
accounted for approx. 93% of the incremental shrimp sales amount of 111,964 THB for the experimental
pond. However, when the proposed equipment is used for actual shrimp farming, power consumptions
can be reduced by half of this experiment where the equipment was operating for 24 hours, by limiting

the power use only for 12 hours at night using timer-control.

(4) Troubles of Proposed Equipment

The experiment plan was designed on the assumption that water aeration with the proposed equipment
could maintain the lowest DO value at 5 mg/L or higher. However, in the actual experiment, the
reduction of DO could not be maintained at this level, although the result showed that DO reduction at
night was better-controlled for the experiment pond than the control pond. Probably because of this, the
production volume of shrimps and FCR at the experiment pond was higher only by 13.6% and 9.7%

respectively than those for the control pond.

After the experiment, the condition of the proposed equipment was observed for cause-finding, and the
problem with the equipment was identified. Inside of the proposed equipment, water pumped to the
outer chamber of the micro/nano-bubble producing nozzles flows into the inner chamber from the upper
part, generating an outer vortex rotating at high speed downwards as well as an accelerated inner vortex

rotating upwards. The negative pressure generated at the center of the dual rotating vortexes sucks the
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outside air to create an air column. At the top of the air column, water of the high-speed rotating inner
vortex contacts the surface of the air column, which destroys the air column to generate micro/nano-
bubbles. Due to such mechanism of producing micro/nano-bubbles, the bottom of the nozzle is made to
smoothly rise up toward the center instead of being flat, so that they can generate dual rotating vortexes.
However, for the two units of the proposed equipment collected after the experiment, the bottoms of
total ten micro/nano-bubble producing nozzles were all scraped out. (Figure 4) In such a condition, the
generator would cause turbulence, unable to create high-speed rotating vortexes. It is inferred that this

contributed to the significance decrease in the amount of micro-bubbles generation.

-
Micra-bakbie cutiat r

2iea
caoen
Suipcaa
CAT
b

The bottem of a nozzle in the
normal condition

Underwater
pump
titzrium &
plastic

The bettor nozzle
seraped oul

Figure 4: Inner Structure of a Nozzle for Producing Micro/Nano-bubbles in Proposed Equipment and

Picture of the Bottom

The cause of the broken bottom of a nozzle was assumed to be the continuous intake of a massive amount
of sands, which were carried with high-speed rotating vortexes and hit the bottom of a nozzle to hollow
it out. This trouble had not been experienced during the past 15-time experiments in 5 years including
preliminary ones. In the past experiments, in a pond for repeated use of shrimp farming, the bottom and
sides were hardened or all surfaces were covered with plastic sheets. However, the ponds used for this
experiment were converted from other fish farming due to unavailability of ponds for shrimps due to
the COVID-19 pandemic and had to get sludge deposition at the bottom removed just before the
experiment. Therefore, the bottom and sides of the pond were not well maintained and the experiment
started with a lot of remaining sands highly movable on the surface. As a result, it is assumed that the
sands suspended in the water were sucked from the water intake of the proposed equipment, scraping

out the bottom of a nozzle.
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Chapter 3: ODA Project Plan/Possible Collaboration

For aquaculture farmers to use the proposed equipment effectively and repeatedly, the precise

monitoring of DO and appropriate water quality control based on this monitoring is essential. The

technology is not complicated but continuation of steady handling is required to get effective results.

Also, methods and procedures widely applicable for the field operators need to be established as well.

In addition, more persuasive data must be obtained so that various local operators may understand

correlation between increasing production and maintenance of DO more specifically. To that end, the

proposing company considers the application of JICA’s “SDGs Business Verification Survey with

Private Sector” to realize an ODA project based on these investigation results.

Project Design Matrix (PDM) conceivable at this point would be as follows:

developing country.

Infrastructure”

Purpose: | Conserve fishery resources and improve livelihoods of small-to-medium aquaculture farmers by
supporting production increase of shrimp farming, which is one of the main industries of the host

Relevant SDGs Goals Goal 14: “Life Below Water”, Goal 9: “Industry, Innovation and

Outcome: Increase shrimp farming
production in the host country through
the application of the product
equipment.

Activity: Develop “the operation manual” and “the project
development structure” to introduce the proposed equipment in a
way that is best suited to the actual situation of local operators.

Outcome 1: establish a manual for
continued operation of the proposed
equipment

* Establish a methodology for a continuous monitoring of water
quality such as DO levels of farming ponds.

* Establish an appropriate method of preparing the bottom and
sides of a farming pond best suited to the local operators’
situation.

* Develop a simple manual summarizing the above technical
points in English and Thai language.

Outcome 2: Obtain specific data so that
the proposed equipment may gain
understanding and support of major
shrimp farming companies and food
companies that would be promising
potential buyers of the equipment.

* Conduct farming experiments to show production increase
provided by the proposed equipment with more persuasive
numerical performance data.

¢ Conduct experiments twice in 2 different time periods, using 2
sets of 2 types of ponds (4 ponds in total) with different sizes.

* Engineers under the guidance of the local C/P will station at the
sites during the farming periods to conduct continuous
monitoring of water quality while the obtained data will be
analyzed in Japan at the same time.

* In order to study the maximum possible growth of shrimps,
secure enough time frame for a farming period regardless of
commercial decisions.

Outcome 3 :

Starting from Thailand, establish the
bases for disseminating production
increase  through the proposed
equipment in host countries of shrimp
farming projects in Asia

¢ Understand purchasing potential and willingness of local major
companies mentioned in Outcome 2.

* Select candidate local companies with high technological
capability that will be responsible for manufacture and sales of
the proposed equipment in Thailand in future.

* Select a Japanese or local trading company that can support
coordination between the proposing company and the local
company on a business basis.

*  Build a medium-to-long term business development framework
with these companies.
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Chapter 4: Business Development Plan

The main market for the proposed equipment will be areas throughout Thailand and in Asia where
shrimp farming is popular, and shrimp farmers and food processing companies in the target areas are
supposed to be the main customers of the proposed equipment. As of today, there is no similar or
competing equipment with capabilities applicable to outside shrimp farming ponds, so the proposed
equipment has an advantage.

Commercialization will be promoted through the following two phases:

(1) produce the proposed equipment in Japan to export, and create a sales and maintenance structure
operated by a joint venture established in Thailand or an agent; and

(2) in the medium-to-long term, switch to local production and sales based in Thailand, working together

with local contractors of Japanese manufactures with high technical capabilities.
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~~  Feasibility Survey for Introduction of Eco-Bubble®for the ==

j?CA) Efficiency Improvement of Shrimp Farming in Thailand
Taikohgiken Co., Ltd. (Kumamoto City, (Kumamoto Pref., Japan))

rDeveIopment Needs(Challenges)in the Fishery Sector 7 rThe Proposed Equipment/ Technology ™
of the Host Country "The proposed equipment can efficiently maintain necessary DO levels
+ Shrimp _farming is. one of the leading industrieg in Thailand, but its for shrimp growth by generating micro-bubbles.
production dramatically decreased due to EMS in 2013. Also affected - Similar equipment of other manufacturers are often clogged up with
by the COVID-19 pandemic, the shrimp farming production in Thailand the suspended solid particles of the water at farming ponds, but the
has not yet recovered while that in India and Vietnam, etc_, is growing. proposed equipment is free from this technological problem and
* Maintaining concentration of DO in water is critical to increase the adoptable at farming sites.
shnm_p farming production, but conventional aeration technology is not -Thus, it can efficiently maintain DO levels of ponds compared to the
effective enough. " conventional aeration and other similar equipment. o
e

Survey Outline

Contract Period: December 2019 - August 2023

Country/Area: Kui Buri District, Prachuap Khiri Khan Pref., Thailand

Name of Counterpart: Kasetsart University, Thailand

Survey Outline:The purpose of this survey is to confirm the effectiveness of the proposed equipment in
commercial shrimp ponds. and to conduct study for an ODA project and commercialization. Therefore,
the followings were conducted in this survey: (1) implementation of experiments at commercial shrimp
farming ponds using the proposed equipment to quantitatively understand the effect of maintained DO
levels on increasing shrimp production and sales, etc.; (2) examination of necessary elements for an
ODA project to deploy the proposed equipment in Thailand: and (3) consideration of a future business
development scheme.

The proposed equipment (left) and
generation of micro-bubbles (right)

(Results of Farming Experiment Y opa Project & Business Development )
- Vannamei shrimps were famed in the experiment and control pends * Followings are expected under an ODA project: (1) development of a
with an area of 4,000m? respectively. The experiment pond with the simple operation manual practical for the use by local shrimp farmers;
proposed equipment maintained significantly higher DO levels than (2) implementation of farming experiments to obtain data showing
the control pond even during at night when DO levels get lower. correlation between increasing production and maintaining DO levels
- As for body weight and shapes, shrimps harvested from the more specifically; and (3) establishment of a platform for business
experiment pond were better with higher FCR. The total weight and development in the host country through these efforts.
the sales amount for the experiment pond were 13.6% and 14.5% - Commercialization will be promoted through the following two
respectively higher than those for the control pond. phases: (1) produce the proposed equipment in Japan to export, and
- The effectiveness of the proposed equipment was lower than create a sales and maintenance structure operated by a joint venture
expected. This was probably because the farming ponds repurposed established in Thailand or an agent; and (2) in the medium-to-long
for this survey were not well leveled. and a large amount of sands term, switch to local production and sales based in Thailand, working
were flown into the equipment, damaging the critical structure for together with local contractors of Japanese manufactures with high
\__ generating micro-bubbles. _A_ technical capabilities. As of May 2623
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Special Seminar Agenda
The topic of “Introduction of a micro-bubble generator, eco-Bubble®,
for improvement of production efficiency in shrimp farming in Thailand™
Results of collaborated research with the Faculty of Kasetsart University, Prefectural
University of Kumamoto and Taikohgiken Co, Ltd., supported by JICAY
By Professor Hiroaki Tsutsumi, Ph.D.
Thursday, April 27, 2023 Time: 2.00 PM - 3.15 PM

Location: Seminar room 303, Faculty of Fisheries, Kasetsart University, Bangkok, Thailand

Time Program
130 PM - 2.00 PM Hegistration
2.00 BM - 2.05 PM Welcomning and Agenda

by Assistant Professor Teerapong Duangdee, D.5c.

Assistant Dean for Research, Faculty of Fisheries, Kasetsart University

205 PM - 215 PM Opening Remarks
by Associate Professor Wanchail Worawattanamateekul, Ph.D.

Associate Dean for Research, Faculty of Fisheries, Kasetsart University

215 PM - 3.15 PM Presentation on the topic of “Introduction of a micro-bubble generator,
eco-Bubble®, for improvement of production efficiency in shrimp farming
in Thailand
by Professor Hiroaki Tsutsumi, Ph.D.

Head of Research project

315 PM - 330 PM 0 & A Discussion
Moderofor: Moratat PRACHOM, Ph.D,

Lecturer of Department of Aguaculture,

Faculty of Fisheries, Kasetsart University
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Cace 2: Additional asration by eco-Bubbie® to high doncity shrimp calture
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Cace 2: Orowth of reared chrimp

Cxperimmnt: Fei. 25 to Aprfl 28 In 2018

Controt: Wer, 7 o May ©3 la 200 Ay

Meon naivicual waight (g)
e

=0 Bxpeciment pond

/ —8— Corercl pond

Acceler ation of growth 0Ty

Dwcmasion of growh

4 % @«
Culture period (day)

stats of chrimp outfure in Experiment Case 2
Cpecimant pone Corea pond OFwracce
i N 200 008 139000
Culure peicd (days | L] - 4
Tota! fend Jog) nis 1780 B peaN;
Maan size (crv) wna 74 228y
No. of serdeors i AL 200 WA (TN
Toml harvest gl 000 10500 2500 (+152 %
rom A 10
e 18 0 »
Total wue 2360008 L1480% P00 (W223%)
White tece clisase
Renarta oocurmed afier 08 days




Cacs 2: EMects of additional axygen cupply by eoo-Bubibie® ¢
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Cace 3, ACA project Tempsrehars of the wabsr of chrimp suliurs pomdc Cace 3, JICA projesst Salintty of the wabsr of chrimip sufure ponds
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Case 3, JICA project: DO of the walsr of shrimp cultu:
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CA project A problemn coourred Incide the nozzie

Conolucions: ideal offeods envicioned by eco-Bubbie® tschnology

Oxygen cupply from two cets of eoc-Bubble®-5N asration cyctem
Water ourrent oreated by cix cots of puddie-whael

w

Moan dally DO conditions of 3.6 rayc of chrimp oulture pond
are kept above & mg/L throughout the oulture period

v

Aooceleration of shrimp growth
Expeoted FCR: 1.0

-

A cignificant improvement of production efMolenoy

S Sradis

HLCUBVOTIO R

Wo look forward to hearing from you about improving DO oonditions
of the ponde with eoo-Bubble® at your chrimp famm.

Woeb cite hitp iecobubble Jpien/
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