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Wnait is corrirriorn to all MCRs

L BNV ETOIoIIMItEdWaterexchange:

intensive culture.
( = _Okg/m2 for fish, > 1kg/m?2 for shrimp:

;. Accumulation ofi organic
reS|dues

~(Cinthe range of 100’s mgC/l).

4 dense microbial population

(In'the range of 107 up to possibly 10° CFU/ml)
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ANIHENOLICHOHaNoXIC  microbial
Hetabolismileadsito the production of un-
JA» ired compounds like sulfides'or organic

_ acids that are toxic to fish and shrimp-
- hese compounds may also block
= hitrification, often leading to accumulation
ol nitrite.
Bottom accumulation of sludge leads to

development of anaerobic conditions, all
OVeEer or In specific sites In the pond.
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LREISHNISEjUStiabout 2506 of feed nitrogen:
iHerest excreted

CRENGretion and microbial mineralization
JENErate ammonium.
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“"Nitrite is also toxic, especially in fresh
Water systems:

Pondsiare enriched in N as compared to C.
Carboniis'emitted as CO2. Nitrogen is left
In the pond.
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= " a production of SUGARS
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However, algae are made mostly of;
protein, thus they need to take up
ammonium from the water-.




# Onmﬁ'ogen

[SHIEededior:

Bachl S5 Carbon™
assimilated............
Normally;

S5 SImnation

CAPaCItY IS ~v

U/mz* day

*Thus the algae
nitregen control
Iimit
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Is about 0.8
g/m=* day







However:
Verlow ctlwty —

m‘CIoudydays. i
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ROBES PRODUCE NEW CELL MATERIAL (protein)

el
e
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“=pormally, 0.4-0.6 for aerobic microbial

—

~processes. Lower for anaerobic.
Bacteria are rich in respectto N (C:N ~ £




Manioulatirie oectariz

Cecanraddicarbon —
HGhiand protein poor =
atenaiNCaro=
HYUIatEREH st
StahChlORGElUIOSE
Groundigrains,
[MBIaS5ESs; Cassawa
Sterlionduce

e accelerated nitrogen

- ""r

‘more than enough
nitrogen for new cell
production.




HOW MUGH CAREBON [o7 -
NEEDEDZ . —

AN = ACmic /(C/N)mic = ACH x %C x E/(C/N)mic

=i

A

° (°/o = ca 0.5; E = 0.4-0.6 ; [0.5] / (C/N)mic =4-

/|
'*: \JaACIJJ 0.05

20 AN
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fafishewith-hacterig® —

RN Ecannnduce the
production of
__r Icrobial protein.
hiliNEbe a feed
s Solirce for fish?

Can they physically
harvest bacteria?

IS It nutritive?
Willfthey digest it?
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ol fishiorshrmp recoverjust
Dst/oofiteed protein.
Nnbacterial controlled ponds, they eat the

protemnrtwice; Once In the feed and then

: T“‘?lshey consume microbial protein. The

_-——_

= protein recovery reaches almost 50%o.
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FEED C/N

Daily Gain (%)
FCR
PCR

FEED COST (Kg fish/$US)

Exp. #2 (30days)
CIN

Daily gain (%)
FCR
PCR

Feed cost
(US$/Kg fish)

30%
Protein

T

feed / protein gain in fish
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L. Ef gcuverreliablerand predictable

f—

MpLganicnitrogen control.

* “3 ouble protein utilization, thus enables
=0 lise cheaper feed: lower protein feed.

5. Slightly higher oxygen consumption.

6. Highiwater turbidity, may be a problem
to some; species.




Flocs and feedi
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ome preliminary figures:










otzice of wretdn from floes, usirlg
15N tacejirig, Dor, [srazl, 2005

E/INF | TSS,
.5 rrleff.

5N
fish
(5

DAIAN
Uptake

maykg
fish

Dy
Protein
Uptiake

maykg

Spec_:ific
Uptiake

&)

Al

OFSY/22

26.0

180

0.065

450

055725

%)

188

0.065

*15N(t=0) 0.3689

** Daily N Uptake/TSS




160 y =13.795x + 14.789
R?=0.8834
140 A
A
120 A
2 100 ¢ C/IN=9.2
= mC/N =15
__:_I:,_ _ ACIN =23

y = 4.4337x + 13.476
R® =0.6256

y=42x+15
R® =0.6509







- How do we get fast production of flocs?
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4/11/05 14/11/05 24/11/05 4/12/05 14/12/05
Date

Effect of C/N ratio on floc formation and stability,
tank experiment.
(Feeding till 28/11)




¢ bentonite

m control

A Bran

6

Days

Effects of clay (bentonite, 0.04 g/l)
and Bran (0.1 g/l)
On floc formation
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We have g

Huge developments in practice and
research

However, we still need to further study
and develop.

THIS IS THE THEME OF THIS DAY




