'—/‘a‘m ““““ i

L 4

Biofloc Fish Farming & Hydroponic

QTS *f@fore AR 5IF

TLeA-

A &ea I @R A I IiEe @] RIT W
(edR G AR (AR WY (06 iR | wieiicAs I
TS THATI T AN I8 TR &l (AR FHEIA
SO @ TF € J7 T |

Mostak Ahmmed
Biofloc Fish Farming & Hydroponic Culture
Rajshahi, Bangladesh

mostakahmmed79%@gmail.com

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

meﬁaamwmﬁwﬂmmﬁﬁ%zmﬁﬁﬁ w2G12T,
wElER et e ek weifb o wee AR RS <9 R e = i
A=A AT 6 0% FT A | At = “fre S Ty TR B, el S EEe @
T feeta WMe vitaw 9B ot | SIS TRE ©IT I =W @t awl 7= w4y o
WIWWWWW@WW&@W@W@W(@E
CePT) mww%mwﬁmﬁmmmﬁwﬁawwwawm
7 3fre ﬁ%WWWWWWWWI%@@%WWW
yoram avnimelech SR e w7 R@id | G SFEE5ET T S TiEs 208
Sy wt o [t o551 oo o8 7o |

> GETR, (BT, FIRGERET, ST g9 GeEEa G E Rt E ()
THICETIET <1 P70y Tl @3 T A0 |

> T A fog wefife @we At |

» TEFT THFS TR ST Good A AR TwERET T 77 | @3t
GHIRE R GTEE @3 73 e Gr dRTe A | G TP
WWWWWWW:WW@W
TS G IO SR | G (72 (AT WO SOR «F 43ea Bifseet =mief tod
T | I (T 4TS AR S e 5 |

r TT G AR AR ¢o TS Y00 TEHT o = |

F [AEEE QA @PREEE et weGhiar o amiftr /@ e o
TR 3¢ (AF ¢o% 58 ¥ (2B A | On an avg 9t o -¢o% s
c@ifo R A 9= fog Afawt w15 @ e (0.¢-3¢%) T¥S 3-¢% W4T
AT | =G fhis, Sorraisy @ Qi |

> TR 7% (@R I8 (35-20% ) SFTRI Ay 0T (I FEne 5o |

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

S | T Brie

Q| AR

© | Bfew=7/Salinity &6 4 Refarctro fom
8 | Prq2w fGI/Re6/Fa |

@ 1| Alkalinity =

Y | O 3 eAT GG (SrIfEl, T35i35, WEEs @ 1935)/FG |
q | ARG

v | foe fabe

91 TR A @R (G vR)

5 | 2ILF (@I

So | SR /T ety

53 | TG

52 | (AR ew

>0 | Frafree/p

>8 | (@RIEGe

3¢ | fow

Y | TeRd (AT

o9 | (eI (&

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

SIS MR BICT 240 (1N Qe (5167 2R o1 7 | 267 Biiess cotfetiarta ST
ﬁwwmmmwemwwmmwﬁnwﬁﬁmwwﬁwwwﬁzﬁ
WWwimmwmmwmmﬁmmeWim
Wa&%ﬂﬁ%ﬂﬁ@%m%:@ﬁm@m@m@wﬁw
WMWEWWWWWW:WWW AT | BIreea

:tﬁmﬁwmﬁﬁrwﬁﬁmﬁmﬁa@w:wﬁmwwa%wﬁr@mwﬁw
mﬁmaﬁﬂﬁﬁmw:mﬁaﬁmxwm%mwtﬁww%w
booooﬁﬁﬁtﬁ%ﬁﬁmﬂﬁﬁ?ﬁ%\ﬁﬁfﬂﬁml

2 ﬁ%ﬁ%@w%mﬁ@@mwmﬁmﬂ;ﬁm
=R I @ Sifetiess siferfer fafera forcaey

© | ﬁwﬁmﬁ%ﬁ/ﬁﬁmmﬁmwmmmwwwﬁwﬁﬁm
T cersiia s T Rt @R 1 et 0t oiee et |

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

G SoooofHBIER Wi et Brices

TR BICAT “NCS FR 91 @I <liee @Ot #ifivs Syt qrecs srest T |

ST X0 ST FZ TG W0 ZOETS PTG T G5 2T qireiT A
wEie AR T T SR (S Qw@ IR e e e 9n ol
TGl Salinity Jf wREIES! AT | WETET SRR e w9 f5E B $F TDS
(total dissolved solid) | @I SR AN T 0% TFRG <4l g it
(ST 900-q00 4T TDS AN ST Freiea ©f #fket wacat | Salinity “Rmret PPT
(Parts Per Thousand) @<= TDS =ifqmist PPM (Parts Per Million)| TG 6! Y
@mﬁ?w:wﬁwwmmmﬁmmwﬁw|

Biofloc Fish Farming & Hydroponic



1PPT=1000PPM
A TR SRR SR i fofeqer am fircar afis w1t e o1 e
&
SR B9 Sooo wicT wrerer qate 2 . 4
#1TS Salinity =1 ppT
ke em I R o
. FishType [ “ppr | _PPM(TDS)
e T T s T e
- FEgm 1.0 i 1000

Biofloc Fish Farming & Hydroponic

Sahmty o = Qnamﬁﬁzams & TG TR0 A |

Salinity «f@=sr sf&  PPT fisry
TDS sifarsr wfx pPM forar

mwmboooﬁﬁm b (e 96 =5 PPT

SRR SIS Salinity-s etefret witg | < Salinity TrTe v+1= g =77 wiTe 701
e Salinity S siRwg @ﬁmmwlawwﬁwmww%mm;

Salinity-3 Seisifiret
>, SIETER Aifre sea arete sy 9 QR SIS ATCS 41 FTE @R |
2. N PraZs e sy w0 |
O. MRS 4T v (T |
8. NI QI TG0 F2ITe! B |
¢. NH® T I1er 04T 2% 363 (Nitrite FAICS AT B |
©. TSSO NACL (NA*/CLY) R q S ST T 0T T toaire
AT BT |

Biofloc Fish Farming & Hydroponic

-



Biofloc Fish Farming & Hydroponic

pH (Potential of Hydrogen) &7 plizrz 7dtes zidwgitem wee whewet
= (pH 24 T QOGS W Y @RI | 3¢” oo few Ao pH-a &
pH ot o oo« o) s faferre R s o (Acid) =T Fame
FEE (Alcaline) s SR $7 G AfFF Amorphous I SRR (Fvz wisi
1) =md < 2 = <A | AT P ve-ve @ e A B et pH
fos ©icz st 2

U635 {5 e TR0 5 | Sreer oz & 1 B ey o 1 ot 75891 et

9F (Acid)=0

= (Alcaline)=8

=ers (Neutral)=4

SIRCT FF R BT &) Siwiat et (Neutral)=v.¢-v.¢ @0z [re «iif |

] pH Tester : ;' :

pH Test Kit pH Alert Monitor

e

pH Chart

s

Actd Mewubrar ﬁlkahme
SRk

T~ Wil

el L LR RS

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

WWW@&@WM

. pHwW efsfernt |
}8; e ;”aﬁw@r%ﬁs‘ R
8T (I LG (772 |
sEmve | faofem e ”’
‘\Q&cﬂ@‘br_c& | e ST o Fifee W
b-(?ﬂ@fbo - wefemar
BT |a

935 q (& FOEIT “G 4 77 3¢
CIoEE SrET |

TRY AW (T G0 90”
G T (TFCA 9.¢ TP Wesie 4ar
9

@ Prabremapfy siifew sticet ffvice =t <iram powm AR i

marmqufﬁm @Y SIFHT T T &f SoocfBiE 3 G 5 aart a0
EiGh

TV BeS Wg

e AT S A (e T Siee (o e Gy

—iaenﬁretﬁsoooﬁﬁms (BfRET 51D o Tare =4 |

ST TT 19 935 53 TR0 T |

e s

St PI92p g i o e qeew e fea Pifves A @@ zew @k gt fiw o
FG T T |

2|
e |

O |
81

(g

Abnormal sTrsig F6r @ T BT |
T 4T QB TR I T |

1935 o7 M @R =T TE oY 75 3 vewr @ FEE T8 76T, B THE

TAIERTE 28T R T3 TR @ TiTed I4 §itg 26T |

1935 v=bo &7 (T TETgTET FH P92 @ 97 5i%Ts |

TR 1435 ¢=doos T (@ FGIET WA 935 & «F B1ETS |

AT P15 8=dooowd (¥ ZBCGIE wiET P1a3F ¢ 7 513 |
O AT AT €.5 TER $FP IEIIH (AT T |

Biofloc Fish Farming & Hydroponic




Biofloc Fish Farming & Hydroponic

TIREGAET ¢ EAGTNTT Soifys Aot Frsy w147 vt omize ot =
g 935 e Ty IR e FOde I O w918 7% 27 | @7 g Prass
O W | AT FCST G PR A w3t Ofvr | @k e @ aim Prass
4 [SRBT AT reieeT B gemy i wimer wig |

frrags 595 &5 @y e Acid ¢ Alkaline “ifts = s@ar @ Uity GBI @S
feoe o | 5w R s Alkalinity @itg Gt AR G | | T T2
oI Alkalinity 91978 3 So0+ mg/l. @ONE Tl G SNTREE Alkalinity
TBIBICRE T AT S0 (408 T | Fie Carbon @ Biocarbon @3 g2f5 oifem
T Tl ST |

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

IRE SEE Ammonia @ 51 | IS TeT 4RIEE Ammonia SR S e
AR | AR Ay G *F OF Fo19! ¢ W@ ea Ammonia Feeae 9@ | ok Qg
oA @ W?cWWWWWAmmoniaaTNHﬁﬁ@i TETE ST
Ao fre areee <ream | e e @w @& ARE Ao | e s Clorin 4t
Cloramine SPwesrs wpicifevat 3% =i |

S —

T T Bt 42 wae Ammoniaiie | NH;(Ammonia) <
NH; (Ammoniam)i 48 NH,=fsen = g wmnmmm =@ == NH; 1 =i
Ammoniats*s %8 facw St 556 @ & TwT T G ww TAN (Total
Ammonia Nitrogen) Wik NHy8 NH, w2 €3 ey (90e SNIo@E @9 5905 By
NH; 919 &7 397 209 | 9 ¢18 @i S Gt s 709 |

Ammonia FREN ¥F (o ol ecarenia I G fen it SiageT arifE wens
RGN e S R G U I PSR EE i o i e ar A g —
C@WCWWWIW%GQT%WW@W&O%%WWW%
TE FC0 I | IR S =3, §F, @ ¢ @iz fire =@ o1 e 9|
T 9P T ST TS A |

;
imonia Test Stin|
he ot

Ammonia Test Kit l Ammonia Test Strip Ammeonia Alart Monitor |

SR 3657 SIS Ammonia™=oeT o,0¢ €7 B qivte 71 |

Biofloc Fish Farming & Hydroponic
10



¢ Biofloc Fish Farming & Hydroponic

Temperature
‘ PH | [420 (464 [500 [536 |572 |608 |644 |680 | 716 | 752 | 788 1224 |60 |9e
| ' °cle 8 10 12 14 16 18 20 22 24 26 28 30 32
:IL':EO o013 | oot | o018 | 0022 | 0025 | .0029 | .0034 | 0039 | 0040 | 0032 | .0080 | .0069 | .0080 | .0093 |
f = R __.dozi'? 0025 | 0029 | 0034 | 0040 ‘ .00467?.0_054 .0062 | .0072 | .0043 | .0096 | .0110 | .0126 | .0150 *
?’7.4 - [ .o03a f.osaw??o% 0054 | 0063 | 0073 | 0085 | 0098 | o114 | ozd1 | 0150 | 0173 | 0198 | 0236 |
E I .ooéé_é_.ﬁc}sg ﬁf0673"'T(3é€" 0100 | .0116 | .0134 | .0155 | .0179 | .0206 | 0236 | .0271 | 0031 | .0236 |
78 | .oosa 009 | 0116 | 013 0157 | .0182 | .0211 | 0244 | 0281 | 0332 | .0370 | .0423 | .0482 | .0572 |
| 8.0 | 0133 | 0156 | 0182 | 0212 0247 | 0286 | 0330 | 0381 .o43§fzf‘§gz\).os74 0654 | 0743 | 0877 |
ey g NG o =0 i 1 S S PR
82 ( 0210 | .0245 | .0285 | .0332 | .0385 | .0445 | .0514 | .0590 | 0676 | 0772 | .0880 | .0998 | .1129 | 1322
84 | 0328 | 0363 | owas | o517 | 0557 | .oees | 790 | osod | 2031 1271 | 1326 | 1495 | .1678 ‘ 1948
| 86 0510 | .0593 | .0688 | .0795 | 0914 | .1048 | 1197 | .1361 | .1541 | 1737 | 1950 | 2178 | 2422 2768
Fr "1 0785 | 0909 | .1048 | 1204 | 1376 | 1566 1773 | .1998 | 2241 | 2500 | 2774 | .3062 | 3362 | 3776
50 | 1150 | .1368 | .1565 | .1782 | .2018 | 2273 | 2546 | 2836 | 3140 | 3456 | 3783 | 4116 | 4453 | 4900
’9.2 | 1763 | 2008 | 2273 | 2558 | 2861 | .3180 | 3512 | .3855 | .4204 | 4557 | 4909 | 5253 | =595 | 6038
9.4 | 2533 | 2847 | 3180 | .3526 | 3884 | 4249 | 4618 | 4985 | 5348 | 5702 | 6045 | 6373 | 6685 | 7072
96 3496 | 3868 | .4249 | 4633 | 5016 | .5394 | .5762 | 6117 | 6456 | 6777 | 7078 | 7358 | 7817 | 7929
9.8 | 4600 | 5000 | 5394 | 5778 | 6147 | 6499 | 6831 | 7140 | 7428 | 7692 | 7933 | 8153 | 8351 | ssas
(100 5745 | 6131 | .6498 | 6844 | 7166 7463 | 7735 | 7983 | 8207 | 8408 | 8588 8745 | 8892 9058 |
102 | 8815 | 7152 | 7463 | 7746 | 5003 | 2234 | 8441 | .56 | 2788 | 8933 | 5050 8173 | 9271 9389
i { o B | . ! { e |

GG Twiggs
q7-5 Ammoniaf®s W@ %8 3@ @ oW TAN (Total AmmoniaNitrogen) =
2.0mg/L (mile gram per Litter)

qre-3- Water Temperature=75°F (24°C)

qrf-o- Water pH-8.0

4ff-8- Factor Chart taitF Water Temperature «a Water pH 43 fiemrae
#12-.0502

o~ TAN x Factor Chart Result=2.0 x .05021.0 mg/L = 0.10042
mg/L

FEF-S# “AfTce NH; (un-ionized ammonia) #f&0 o.50083mg/L-

Biofloc Fish Farming & Hydroponic
11




Biofloc Fish Farming & Hydreponic

I T Al iRl (B2 5 @3 Wt BieteE anmiiy - TAN
Wwﬁa&a@@aﬁmﬁmﬂ%&w@%@ﬁﬁmﬁﬂm@m
T e I TR A0 ST @y Facer NH a3 Fers] #ii4 |

Nitrite (NO,) (& 9% 3o 28 <31 T 21 8 +ifowy Tre<s o1 |
S 7T Biee e sew awk Sfefie QikiE @t AR Nitrite
(NO,) tost =1 | =61 Biterarar @y et (e wifeesy Aicsg o1 41 4197 < 96
IR (TICT SIHee AR 1 % Nitrite (NO,) 003 262 | Siaers 28, roet
S T Tt €& 0.3¢ppm (ATF Sppm S T FACS A G ALY, WoT
SIS @S T' 2ppm Ty TS Ad | Nitrite WS (TT ORET S

1 Briecers wites TohT @ MY 49 e 5eCE R PRI ITRR (RO ST Wi A e
ETe Nose <0 TS0 Qi |

8 Nitrite (NO,) 55 it siveat 71w | @ fRetsa STRicay =i 450 3
A TR [ofere 20% AN e e T oM @sie 27 T i AR
TS W ¢ FrafTae A 5 At F0e 77 | SRew 9% ¢ I[N fre 2w |
ST (RIS e T 709 |

Nitrate (NO3) @6 4w sifeq gros awer wigst
L‘FFET% fifers e (575 605 @Bl o-SYoppm g @B I AT Brige
AGCT AMCEF ST B! P &7 7 T e 7t Bet (i B 7% | wE
GG FC OSB! B IR W IE OB O ST (MRS AR |

Biofloc Fish Farming & Hydroponic
12



Biofioc Fish Farming & Hydroponic

Nitrate (NO;) 6 fea 2 #4131 w1 it 3@ RS 99 | 7@
ﬂﬁw&w#ﬁ%ﬂﬁwmﬁﬂmm%ﬂﬁwww
& |

C:N Ratio

C:N Ratio 3eTts 1 S G1pf @ TREGe g7 Sieifes g wdie BiEsT @@
a1e aett NH'; & ol saes oo ot w1 ook etaies s ot C:N Ratiowett
R | IFENF Carbon : Nitrogen @& 1:10, 1:15. 1:20 oI 29 94l 27 @32
T 1:10 SRET #heTt W1 WAl vt WISGI W T O So Ot T
VI T |

TRRRE-38 WP T Biivs TSN W W oo (9 OO ST afe
ST 0% AR T =d¢ (F(& | I Mo AT wo% (i AT SR s
@l AR @BT =8 W& coo AM| 8 W& ¢oo AM ET Su%
SIS REPTT ACF | 8CoodT X3u%=a%0 W FIGILET | WA 3 9308
TRAEEE W A e TR EET FACS NEE | SEE 908
X¢%=¢8oMT | WIAT ¢8o AT TBELET NG AT TN WIS
€80X 50=¢8 00T T T 2Tz Tare 7T |

TAIREE-8 AR 7 it T8N Wy W oo (G wwE Wi efsf
ST 0% IRF (I =3¢ (e | AW Mo=T AR 0% @IS A4 ST se
@fer AN (AT AF=orers | © Wi ARET 3u% TIEET RETE A |
V000 A X3b%=8b0 AN NEEET | AT @2 8bo &N ABEISET N4 T
¢ %0 TATR TTH A0S AN | SIEET 8b-o &iT X 96 %=0LodiT | SIET obo &IT
TGS TG T G AANT OboX So=0boodN FIET BN e Tars
7@ |

AU AT =67 BriE Wy wUR T (A efSeT <RER 80% GUEIT e
Afol @oita AT PR BT RGRAGET BN R6T UFE GRR WiE
FCSERR TR GFALT (T et v | SirsNH 3 =5 ©ita e 2 |

Biofloc Fish Farming & Hydroponic
13



Biofloc Fish Farming & Hydroponic

e

T 2R (BT T TATE &S BIETAd T SR S 4 | @IS @i 96T
TG T | (T o_ AT W AT e |

S P Bried ofifeee & A wieres wiee =113 (Dissolved Oxygen)|@2 (Dissolved
Oxygen)TTe BICHF 97 (T3 7512 Foaa | WAt TIae q1¥es 207 #ifvg DO @ w79 57
4-6 ppm AFTS 7T | IF BT R[ET ppm F9 Sizgem DO &6 faeg «tifvw DO 55 359577 |
A DO 66 a1 AWE o AR GAEsE o F 9 A GEsE TSk s
T AT SR AT 2T DO @ =g | U w0y W 5iaw Ao s e sk
TR | AP W T BT T AT BT (e RO AR AT B WREa wei
T ¢

| DO Meter |

TS Fafere I @@ TR @FT N8 28 I SIS 5T I W 8 T oS §F B9 2l
=R e R T | AR Sl 1 By qew wERE 9 @9 S T S/ o 5T ST
ST AR WRPIGST TR Wl TR R Tiee quiw A SR e o 1

e T T

Biofloc Fish Farming & Hydroponic
14



Biofloc Fish Farming & Hydroponic

WWW&W@%@WW#@W@WW&WW

e 7= | QT A (LPM) = (T

RCI e &=t Kpa/Psi/Mpa 5% @itg s

GTBre (T4TS =0T |
r KPa ]‘To B Psi (pond— 5 PSI (pond To MPa ﬁ{
l (KiloPascal) force Per g force Per (Megapascal) |
L | | Square Inch) 5Square Inch) T
o ] oo 4_ S 0.00689
|2 | = | 029007 |
-G s-a . e VTR Y _9_.06891 |
I N T T = | 035474 |
| _0.#518 | 100 | = /068948
0.87022 200 = 1.37895
1.01526

>0000 BT BIIRGFH &) WA=F o LPM ¢ «@mig A Qe 3T
mmﬁwﬁﬁwwwmwww

Kpa = 9¢ Kpa
PSi= ¢ PSI

Mpa= o.09¢ Mpa

Air Pump

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

S. TG =T 1t 9 toat 7199 3¢ fr=q0-to LPM arais o1
2. TN RIS A (T BIIE SHif f6 Qita =90-80 LPM 2taie 2a
©. T IG @R R IET A=0-vo0 LPM ares o3

< It T FCHIT T 6B P o ol IR 2
PR T GBI SR I3 @ e |

_— 510
. . 5-08
s 14 513 ] :
' ' .r u ]
o it Ty
sos
548
So4
£
sz 02 saz
. y ‘ ‘ 4

SN G GO S=02 AT = 120 208 2T |

RFS TR BIRR & S S T0% 20° (A 80° GBS | T Yo 9T N &
T O A | Is PR TIRBRAT ¢ 98 @ FW | 80° T BT O FF T6 2GTF
O (! | TR RN e IR AifRTe JRTe o eEie oTen IREe
G INTE I AR ST O TS Wieg Ryt orits 07 | Froeleer Aig 51T W 718
TE| T @ BN TS B S Al 2T w0 I SR @B AR Fer @3
GTRCIRE T4 TS QLT 199 G2 T SITaw Ty B et 91t (iem i B I TS
AT R QG Fely Pobea w1ikE e o | (Bt Wi <aee |

Biofloc Fish Farming & Hydroponic
16



Biofloc Fish Farming & Hydroponic

BT (P BT AN GRS FEH 2T 1o | T (F BIRGS FF BoAg I
ST DT 2 T WicE oI GTB1R @2 (e wEr e 9 | @lfs BB e vo-
40ml &3 =T A N FF AFT TG (007 w8, T @I T TOIT WTF THS
FTF T EAS TP AR | N W (I TR (Fhee e 97 AN Faes o1 |

gipt s
e A

TAENEET 1 BoIow 2062 (7 9G5! S SE A NS | AR GBI ARG € 0 |
SRR BT ACHEFT GRS S (T Reeiea Tia B | i caeet Btete 28% e
e, ST INZ 8¢% FRT G 9T (597 (7 SRS ST OIT W W% | GORE T
ST T AR P A SR 4T SIA 2 | A A AIfE SR S 9T ¢ (S Sl T
scfer =i facer eitatt Sice 128 e oot s @tster s i |

*"M_'; ‘ g s . ' ”
ik 5 | - : T WL Q&r
vk ﬁ% N

Biofloc Fish Farming & Hydroponic



Biofloc Fish Farming & Hydroponic

JEFT TR TIT Ammonia ®T TR & TTO %3 460 TIHOGRE IR2F
7|

1. Nitrifying Bacteria
2. Heterotrophic Bacteriay

Bacteria Wi %@t ST A0S 70T ¢ aerobic (WREwem) S anaerobic (SRias
—IEl)|

“aerobic ¢ anaerobic bacteria I WRIF 7% 7% bacteria™is |

>. Nitrifying Bacteria:9q =g eww il smz == Nitrobacter,
Nitrosomonas

Nitrifying Bacteria >Ammonia>Nitrite > Nitrate>Organic Nitrogen

=t Nitrifying BacteriaAmmonia & wifts car woiiss wacs *itg ot | @40
AT (@RIBT TR Qo 5% wmAmmonia & @B T woieT T4 |

Nitrifying Bacteria  (It% 28 51 =% Tresiaa wiger =)

Nitrifying Bacteria 93T saw @ie o4t uy oF avi@ss 70 ©1 o $90S
STRCST GOSS I F T | AR NES NEEET (RN T T @R T |

Nitrob
actor

I NO,

Organic Matter

Biofloc Fish Farming & Hydroponic

18



Biofioc Fish Farming & Hydroponic

3. Heterotropic Bacteria: <3 @ e aiwsfaar s s Bacillus Subtilis,
Bacillus  Lichniformis, Bacillus Megaterium, Bacillus Pumilis, Bacillus
Polymyxa

Heterotropic Bacteria &% S5 =1t S Ammonia Kill 0 w@ifS= o1t goifeq
TS AT (BT AAFCE (@RICEGT TR0 2= < @R GBIT T |

Heterotropic Bacteria wo {5 5 71 foreer =37 |

Heterotropic Bacteria “ISeim Fa0ch it [im Gifere e srRieadls S=3iw <ite
T T ML | BT A, NPT G3R GRIIea =] G 9 el o 90 |

Heterotropic Bacteria: aerobic (Sfswse) anaerobic (e gior) w2 ST I
TS AT |

Fish un-utilized food + Forms Amonia Bacteria Converts Amonia
Fish excertion (Nitrogen sorce) {NH ;) to nitrites (NO ,)>
‘:: E— nitrates (NO ;)> nitrogen N,
Molasses

{Carbohydrates

organic Carbon i:*_>

Organic Carbo
Hydrate

Organic Carbo
Hydrate

Result : N;Ready + =Protein celi

Biofloc Fish Farming & Hydroponic

19



Biofloc Fish Farming & Hydroponic

B R A Nt 1 —~ g1 W @ﬁg‘w

oz Trmiat sigoTs

-

FiEE AT 92

TR S A

S el wy 8 OB U9 IeT eREit eriw R SEiee T | 99T (@
38 BT (L © T +19% [Em R @ w9 BT @

21 YT WY 3 FETO! 3¢-db T TR oY TATCET AT 2 (T 8, 8 (AT ¥, b
(AT b G BT IEres. AT |

o1 ORE ¢ 92 AW IO (7 Ifa T TOUCEN WA AT | T BT GFB! GLEH
AF | FIFERA G2 T TOOT Y TSB! T | GF A o I[9E EAT T
SRR St B

81 WO A WY § G WA TIFGET wzc‘a‘ qu—‘ﬂﬁ??m?ﬂz*@w
@RElT MR R FReNE S FReRT Taes WY o vRe (@ (@Gioee
TR W A FE TR T o 8 a9y wieg | Fgiv wa
TIH A TS AT G FANT FTS (LT A7 & ST oice WAk s ar |
XS AT TS O | AT Wl SR g el FHcaed @RiEhE gRee
A S BT @ WA ATFE G AP @ff Qe TKHT (2T DG B BT |

T 9 e < (EEEEs a9 i fo oy @

{<PLbig

= o TG @ Rev 37

e TPOFIRE FHIT WO E = wo FEE-«@ BT 577 |

Biofloc Fish Farming & Hydroponic
20



Biofloc Fish Farming & Hydroponic
2RI EOUE T AT T AFC T, [S€ A0T 91 | TS GhrE @7l 2 (AT 8, 8 AT v
GOt TR AGre A | g Aighs 7t 71w (@i ARTeq = |
SO (BT GF TS TR AT T T MAT Tg7 9 IR G IigTew Afae 77 |

qR 594 GO T G IR (F (ATF G AT SOERE GiReiRy fee I
G 9T T O3 Freriz e G @ g9k Sitg S A Qe 3F I
G2 e smid oirem oo ol 03 | SoseiT @Y TiEres Y 9 |

> Phychorophiles- cold-loving bacteria 15% > 20°-<(¢°
> Mesophiles- 20°- 45°

> Thermophiles- 45°- 60°

> Extremme Thermophiles- 100°

> abBiehe aeekm-  (1-5.5PY), amfeer aseskar (7.5-11.5P1),
eG e TwGhar (4.5-5P %) |

> i SPIEiite (@R @ 20 IO @IF [ EE (R T | G S
@it «fFer e =@

> TEOIRIGIRFE Fm R FFEH0T |

> TRt @t 79 Na' Cl 2=ig e oiae i SR Sieds @RiE 0T
T (SRS AT FE |

Biofloc Fish Farming & Hydroponic
21



Biofloc Fish Farming & Hydroponic

Probiotics ™3 Staees W o1 @ il Witz G wwz Probiotics 9wt
Antibiotics @32 ¥ | ®a $rwee e Antibiotics 2w FfTET Tt T, o,
i Toniv @ie €9% ReNT 9<we 77 1 Antibiotics E TRERACE TEE T
I I (0 T | g == Probiotics ittt aehmt 3w 0 @
XY O AR THEREAT SRS [T 0 | [ 37 Aferys Ron oiw 9@ | 19
FE AWFE BT ed Y W3 @S 50| @NT WG (AR & Lacto
Bacillus Bacteria 392 $1%= | (ou{7 M2 5it59 & @ Bacteria @1 =29 Fa
T P R R ARET @RIEGE | @ ERiEte codiw wEw @i
(@RGF coo AN 58 @Al Tm WOR TTEEAT AT 9T SR T
(ARRGT FIRT FAET 3¢0 AN @O TIRT FET 56 ¢oo AT ©iF FeT et
T TR W 6T AR @iefe @aig e Bacillus Subtilis, Bacillus
Lichniformis, Baciilus Megaterium, Bacillus Pumilis, Bacillus Polymyxa @2
TG wrete Befgle AR iR s i e ey Sive WieE 20e 2 T | WEeE
T ACTEITS GEFRET (TRDE) G0 € @09 (CTS9F) 92 130 @izhs 93 sfeay
ST T (AT TG FICS AT |

Probiotic

Biofloc Fish Farming & Hydroponic
22



Biofloc Fish Farming & Hydroponic

TR W ST CFC WIS T RS I @i e ae siEr @it e
Wﬂﬁrwmtﬁm@@%wmﬁmm%w BB, (@,
Terferiter | qeforora ST eed < SRR AT AW ¢ TS o | 4RI ST T g

T TN | RS (A0S o o =0 Wikl o

FCR (Feed conversion ratio)

Biofloc Fish Farming & Hydroponic

253

% AT WeIT
e for-ooTera % O IF &
Su-90 =Bt ¢% © T4 Ngaiy
03-¢0 e 8% © T O T
e>-vo [aIkIE 8% © T ¢o &%
w-9¢ R ©% © T 93 AT
. qu-do st ©% N 300 &IT
 5d-doe fplemsitar 2% il S0 &I
S0b-330 ffemm 2% SEIE] S¢o I
f&-51517 B [QIRIE] fefersiiar
W-99% ¢% 20%




Biofloc Fish Farming & Hydroponic

g A R = 3t b s

SR (e (D o7 a0 o S > | R A R | (W AR @ 1 @t
AT | TS G2 AT 9% 8 CTIeal Serrica ondl 907 |

> | AR (4TS few TS ©iF GTE Al 6T OB SBE tE wer e
A0S Af |

| (TP TS (TP SO WS ©IF G (STEY AT @bl cimg @

© | TS mﬁmﬁcme%wmﬁ?wwaﬁw%ﬁa

LW eTifera/ et 516 o7 : & 1of =
S 41T 0% A1 | affe < 0% | e <t So0% AT |
WW%%%@ affefmer <=1 vo% e | afefmm <miEs 0o% fre j

vg : gvEa comae fafsa odmg

Biofloc Fish Farming & Hydroponic

24



Biofloc Fish Farming & Hydroponic

FCOwies =eFermented Carbon Organic (Gi5fe® st #1%fs) | 18 sigfers ¢ =gy

AFT FIECBEE TS T 7 B Qv 41 | G2 oiieq Wy affs e s e

BT 19g (ARIEBT 8 AFrT aaiy $ar o7 | GUs S0 ST WE 96 305 A G9R A

A TP (QRRTT FF TS AT | quhte Tmite SremE Bigs SRemE S
PO 2T AR W3 (AT TST 7w |

afs FB “1fTs ¢o & (@RTADT (coo AT “IHFB T Soo AIM) G Yool FE
TR '8 Yoo AT ACAC BT #7920 TG #iifem iee 47 Sitar 3w Ff¥iey face =z |
I Fe TSERE Gl TR oW ST 9T BIEE W foatw qne T 3 oifete
ST T SR DI Bie! YA e oW oi7 ahne oo 92 €1 Ta0e I (A0 G-
q FoR Tites Biias e e i weat ot e Bers AT | G 4fS 7 coo GN.@n

GF(TS T BIGR Qeart A0S I | TS Q00996d (W @95 2ifErs e it

o~ = —~ !
m 'ﬂz?gaﬁfﬁ ss“e’z. L (A LCE!.,;{ | Lﬂgé‘wgﬁ! h{s_ g %Ez.sl ﬁgﬁh@ ‘.\Saz B ié?:r E-,{?{W ‘-izufi:“}h TS 2749 |

T W By Wi ¢ ST @8 B9 9 (O o (S eI W (e i

SOOI T (FIF & AT WA B | g FRae g w2 qiee e w1 |
T (i AIAGEE o 7 9B S 08T G2 S N (T GHEREA TE
BIRGS RITI W02 Sw 56 R @ afsfm @2 s ok e Bk 9% 9g w5
& | gwhrs Tt F90 @REHT @EAIFET g aw TReT IR 9w @t oA
FA A @A LT A NI GF I @ A WO T 4N BEE By A2 FE @iz
“Afaie 5 <liwe =@ | ashis BT weenE a FHE A afshim cooaim v TS voodlT
T Seieia o1 Biiee (i wT 2@ | @whie e ©itg T4 A9 ON 5 ARG s
TSR T T

Biofloc Fish Farming & Hydroponic
25



Biofloc Fish Farming & Hydroponic

S e 7 BTGS2 it St | (@iRiEhe @ 9w 9 e e 5
Gl R | AT QAT T Y AT T WS S SR | A G
TRIEHT ST (S07 (FTRIT F 2008 WG (SIS T00AT | TR0 o e
R YO S G (T S N WS FE (o A0 Foema | oy
BN TN SR AN AR S i et wiee e

2. AP T FATT RIS A 1 TR SRS T (3 0" T ONT (B A0 |

FTE 7IFOTS WNT ST QodTIT FE LOAr TS T LT | JH T S0 T
TS T ST GF RIS (T 0T QLA T (I T WS | T A AT T
T TS AT SO T AT |

. W T T e AT (@RIEHEET 200 AT SABE eI Fa T e o |
ool (ARIROET 8ood™ e et | Wbl waicers e e e | 91 eraiafba
BT TS YT T AT G |

8. T 304N T BiLT X 6 A (Grter e Tow AT T T |

>, STT TR IRATEI T FAACF A= 74 (T vty Fieers saee 2 |

2. e Toifge =0 Wites veeTST Y9 St S (1T 00 TJ |

©, TR (T 6 A 7t iR fFat (T e | SR @ AFT IIF B
2 LTS A EIF TS (@15 7 AT ST [ R |

8. “fFrele wa T wiEees fm o o T ond B wow winiE

- o o
IR S oY IS M (7 |

Biofloc Fish Farming & Hydroponic
26



Biofloc Fish Farming & Hydroponic

o1 B SR B AfeToms g 5-395T it THR (orTai | TR Sl @i
CATF (I TREE SRR (T B GEEE 8 Ia3c 99e wieeE B Bhesg
Gtasia ¢ P13 BT | Oig eitng gy TaiF Afars @l |

Fiolfer oo Brivewa o 90 (@ O &fs co foibia wifere 5 Siup wow @ et
i e 1 Tieet BT ow (18 @i e o, IT SRFiE BFEice IE IS
G TGP AT T | WU So-20 CUEFT Y5 Afce @ simeme e S

AW AT oy T TS 4B By M2 @ =77 o2 9 Tew 27 g W vy
TR @ 5% TN T TS TSI T2 IeqEe BIeT | I Wi 7o Gries o€ waesiant
e o1 | S (@R e s g [y gwwiEy A 9 B Bhges e
TS Ot =S S AT S = {1 G W@ B e WA W @I Qg s
Sitwd %7 B0 S90S ANGSl | WFe 7S O A W W4 @9 @i, fenfar, g,
e, AR 2 w7 et fem its w03 Big St Shke @ s S
A YIS TS AR BT (& Afstarg Fars 7 | B o o s (Al A g T
B HEeT (AT TS R | SIRCH [T 2T 2T BT wHfoeicg sieree 4t aamt =+ |
it Bt g afstaies o7 afsrei =1 | stege v &9 Sieee fafeme fferas afscaigs
(WA TR STRCE S F9 B T (9 209 IR R W W WirEs of Y =0 qa
T A TS Wi Sitg SiE e |

it o M2 A e @Ee siw ware |

2 | IET BHEET SN ¢ wiSgEn I TORE WENIE AER R, T, e, ek

TS 07 (A9 92 Ty W7 I O i OB T3 99 giae |

© | WCHE WA T A T Y W W WOR | S W B wiwweew

O G0 T T R | @GS @0 9el WA |

Biofloc Fish Farming & Hydroponic
2



Biofloc Fish Farming & Hydroponic

maﬁaﬁﬁwﬁmm@m%mcﬂwwmﬁﬁmwﬁ@mﬁwm
(oI T T F G oy W WA AT GBI Q@ <@ qee |

SCEACT A0 AR AT WA, AT & A5 Ao, TRA <M T % g o0 g Wiews
BAF TS (PG SR 767 e o e | BT Te wae s @it | OBte zea

T T WA IR Qe e SIS 9 9@ 9 O v §ES @ el
AT QTR 0 Tg W4T JT |

QPGS @I T3
S | STICRR SISt oA g CeTeet @i |
2 | WITES AT v e =

© | qITRE (0% O T |

BT % BT BT At @<k Afetaty S T 0% T SIRE W SRR soo-
>¢ Tfem efs qfer <i-icaa wieet fafeica afver ey fores 2 |

TEFSI3 T A AP S SRTGEFTRET 1 ST SOl 99K St S AT
T B T 3 0 R WA | GO WA AT A wAfe et e e i @pte
T TN WA P CoA IO TH |

Biofloc Fish Farming & Hydroponic
28



Biofloc Fish Farming & Hydroponic

e3>
A 59 TS SooocBiT
ERRET “wfe-FCO
MR-aAe /R /o ceent /A et

> TR TR T e e e ap FhE o am By stififer R wefr of
Soxyo Fa 0 Bie T TEw i i «ad SooooliiBig | Mfifes v Aif afe
It @ 40T

R 1 A AR B e Coft T SIRE (TSR BB TS5 TS W I R | Al e
= s @ i wAfefes Rt feeer

© | 3w AR SRfET/HERm Bl S Srre (U e I SR SielfeAAfR
MR eI e s el @0 (T et SO0t iieE & )

:

S | IR ST Wi 2ifTsie o0 2w @i o9 21 |

2| ¢o% R e Tariel Bt viftre frew i gz foe @ | Siaeg sarrst
ioar e =7 |

ORI ¢ TS TPToGR OB (AT etart ot 2898 IS e 71 |
8 | Bfews a1 s o T g T iea R A90e 21 Sroo-2000 GF T4 |
¢ t Prafre ofp erart At &S SooofdBitT S5 |

b | PIEF ARCS TA ©.¢-v.¢ T T ATCS T | 70 1425 5 A A2t 993 2l S
T BT

1 T T 57 20T OiReT ¢-afifBin e g w1t 1t It “itas T BeTs “HE |

B T @ Ariels

Biofloc Fish Farming & Hydroponic
29



Biofloc Fish Farming & Hydroponic

2T FTaTS fre =@ TopE qie T ooeE o | SR SRR voo (fem Biefd e Bt
e 2T TR ¢oo (fE | OiRwE (78 TNE WNIT e SraieT 14 |

> 1 PR ¢ & Tited Fifes ewF A 51% ool IR SN (IR STEEs T ZBE  >0000
ﬁ!ﬁm vooofT |

2 | T e FIT 9T a% 5IF Seo AN SIRTA WA (AN STHITE T 0000
feTB1ta 8ooo i |

© | AW S ST AM GET BI2 broiN SR W (AT ST 20z dooo RBIE 9¢oo

4
9197 |

8 | (TP A ST BT ¢ 0T SIets W (AN AT 20 Sooo T6ITE 2800

o7
@ | CPIRTET (3 ETed o X6 e wiifacs wifem qivEr

o Lo e = i ot - . S .
11a Tacl PT T "_ﬁzl T I s73T 7 s o P ﬁ'ﬂ}i;r T ] + - L e e g !z) r S [’ F ?“_’!‘
| BTSSRl I TS &9 i ST ok T T T :3@—-.-;6 (LTS 08

S 71 T Bl oy
T e SR Soooo BBR B SaRe witew coft 2wt ooy

e e

p— e o 1 - P ek = T - = e
S| S WOIF 2 T AT Ot (@ 49T <4i9T T Tl

3 | AT 29 IS % 7 BIRTE @FF F AT T |
© | AT gfsve 2~ I 7 |

© | eifelva 41a1ta 80 % EFET ara acar |

8 | eifsiwe 7257 BIIeCE ool GFfErea erars 4T |

Biofloc Fish Farming & Hydroponic
30



Biofloc Fish Farming & Hydroponic

fafws pH, Salinity, ammonia, Nitrite, Nitrate T %

wHTeTs-)
MR T FIS! SoooofEibiT

s | RS TR T dfs wiEe 8w oy Wi o wm b aififss foone ) st afer
>OX >0 T 6 BiieE U9 TEN ST AT w97 Soocoo BT | Mfifew o oAif afers
SifeEiEcl

2 1 T O B e GOl O IR (SO APBINET TObT e W SR FE | [ e
2T e 8 Bifeies siferfee ffees feae )

© | T SR s/ BIE e SR TN IS G SO Sefey/afat
Al (@=iie ee SHT T qI (@ 2269 ot wiee [

S | il SR e sl oo e ciow S9ite =)

X1 @o% i T FEHTeR e Aifrs e s aaieess Wre a1 oEeE st
Tl TS 70T |

© | T ¢ T T @R © FIBE (iR et e 98 T GHiEE ore 51 |
3 | Brews It T o T g Blewsam Rene 4iers 2@ Stoo-2000 OF 04T |
¢ | Prafre ofp 2taEst TR &S SoooFBIT SHIEE |

b | 1437 AT T b.e-b.¢ 9T WO Ai9Te 79 | 3w Prass e it diger 3 2 I
S TEcar

q | I 7T 59 AT OIWE 2¢odiN @REDT TE 2004 @R coo FBIET @iiate o
8oo AT (&FETF T v-3ovT weitg anitesw g oo @t 96 T |

Biofloc Fish Farming & Hydroponic

[#3]
Jd



Biofloc Fish Farming & Hydroponic

AT SRAE @ ArEele

AT P Fre 209 b W' S I 1 | SeEl e oo @feE SIGiE e gt
gire TST FAA! eoo (I(& | Siage 13 T ST Wi e 59 |

> 1 F2 ¢ T ites Ff® 9w 1fw 51% Soo & SIErE WNime (AT SEiEs a5z dooco
feB7d wooo &5 |

31 e Wed Sifwe e I 513 deo &N SR SNt (NNIE Qe 508 30000
e1B17a Sooo foe |

© | AW @ wETE qM ST FIB vrosl]T SIEE SN (N AT 05 doodEBIEg a¢oo
o1 |

8 | coeifoEt safv ST I3 ¢odliT SR N (AT e 3058 Soocs@BiE 3800
o |

@ | CAIFISTET (& HeElER 719 ST fFwerad Aifecs eifen e

Y | BT A Sfotm uSlh ofitg dfe so BT SHINE 2B emlst o e Yo-20 GIST
@ Sl #iq 9 By e |

Boe G WIS soocoo TR i Srae Wit ¢ Tt oIy
T IS
S | MR BGIR S 5T o1 ST (F 20T Y 2t S |
3 | &Y -0 FIWS % @7 5i30T «o§ FW 4 fra |
© | A= efsfe s-9 qim g
o | efsive AT 80% T &zt $4tat |
fafsts pH, Salinity, ammeonia, Nitrite, Nitrate (5% 9
W v
IS o TR @ gR@ERE
A, eI

Biofloc Fish Farming & Hydroponic
32



