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ABSTRACT

The problems faced in the intensive milkfish culture were the high and expensive feeds
requirement. To overcome the problem, it needs the optimization of feed management
with application of molasses for producing of bioflocs in pond. Bioflocs were a biomass
set of heterotrophic bacteria, protozoa, plankton, and organic particle. The purpose of
this research was to know the influence of feed management and application of molasses
on the intensive culture of milkfish in ponds. The study was conducted in brackishwater
pond with 2,500 m? size; conducting at experimental pond installation, Research and
Development Institute for Coastal Aquaculture, Maros. The treatments of this research
were without reduction commercial feeds as control (A); 10% reduction of commercial
feed and molasses application (B); and 20% reduction of commercial feed and molas-
ses application (C). Reduction of commercial feed was as many as 10% and 20% of the
feed given doses of each application. The results of this research showed that intensive
milkfish culture with biofloc was not significantly increase of the growth and production
of milkfish. The highest of milkfish production was obtained in A treatment with 7,260

kg/ha; followed by B (6,339 kg/ha) and the lowest was in C (5,780 kg/ha).

KEYWORDS: molasses application, feed management, milkfish culture

INTRODUCTION

Milkfish (Chanos chanos Forsk.) is the
type of fish that is strategic to be developed,
because the fish is well popular not only
in domestic but also for export markets
(FAO, 2008). The pond conditions that are
less productive for shrimp culture, it can be
used for milkfish culture which is a reliable
alternative commodity for increased ponds
productivity.

The problems of intensive milkfish culture
are the use of highly commercial feed (Brune
et al., 2003; Liem, 2002). This condition can
increase the operating costs and cause losses
of fish farmers due to the imbalance of costs
especially for feed costs that is higher than

sales (selling price) of milkfish. It is necessary
to reduce the feed cost. One such effort is to
provide additional food (supplement) as bio-
flocs with molasses application in the pond
(Crab et al., 2009).

Providing of high feeding on intensive
ponds can cause organic waste accumula-
tion in bottom pond and influence of water
quality in the ponds (Boyd, 1995; Buentello
et al., 2000). Utilization of bacteria In the
pond, is expected to convert organic waste of
residual feed and fish excretion into a bunch
of heterotrophic bacterial biomass and others
microorganism. Heterotroph bacteria together
with other microorganisms such as protozoa,
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phytoplankton, zooplankton, organic particles
and others formed floc which contains high
protein and good for fish nutrition (Caraco et
al., 1978; Garg et al., 2007; Kuhn et al., 2008).
Decomposition of organic waste in the ponds
occurs gradually starting from the decompo-
sition of food organic waste (amonification
process) by bacteria into ammonia and then in
the nitrification process to nitrite and nitrate
(Hargreaves, 1989; Jorand et al., 1995; Kaiser,
1994). In ponds, the high content of ammonia
(NH,) and nitrite (NO,?) were toxic to fish that
coufd cause mass mortality (Halver & Hardy,
2002; Pantjara, 2008).

Bacterial growth in pond is influenced
by the balance of carbon and nitrogen while
comparison of carbon and nitrogen is good
for heterotroph bacterial growth about 15-
20 (Hargreaves, 1989). CN ratio-in intensive
pond is low, so that to increase of CN ratio is
needed of molasses (Coyne, 1999; Moriarty,
1997; Pantjara, 2008). Therefore, utilization of
feed and other organic waste into protein from
a bunch flocs is expected as supplement for
additional feed of milkfish and the reduction
of organic waste in the ponds can improve
water quality (Avnimelech, 1999; Brune et al.,
2003). Furthermore according Avnimelech
(2009), molasses application to bioflocs in the
pond can improve feed efficiency of red tilapia
growth, but the use of biofloc for milkfish has
not been much information.

In the future research on feeding efficiency
in intensive milkfish culture in the ponds by
growing microorganisms (bacteria, plankton,
algae, etc) in a semi-bioflocs through carbon
source (molasses) application is required. The
objective of this study was to know the influ-
ences of carbon sources (molasses) to feed
efficiency in the intensive milkfish culture.

MATERIALS AND METHODS

The study was conducted in Experimental
Pond Installation, Research and Development
Institute for Coastal Aquaculture, Maros. The
experimental ponds used for the research
were six plots, each measuring 2,500 m2.
Each plot was equipped with two paddlel
wheel, which each capacity has 1 and 2 house
power (HP) to provide the sufficient oxygen
requirement in the pond for microorganism
flocs formation.

The combination of commercial pelleted
feed and mollasses application was used as
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the treatment. Each treatment was a dosage
of 3% of body weight/day (controls) without
application of molasses, B. Dosage of 2.7% of
body weight/day and application of molasses
(10% reduction of feed standard dose) and C.
Dosage of 2.4% of body weight/day and ap-
plication of molasses (20% reduction of feed
standard dose).

The rearing of milkfish in intensive pond
was conducted for 7 months. Experimental
animals tested in this study were young milkfish
with measuring about 1-3 g/fish, and stocked
at a density of 50,000 ind./ha. The milkfish
did not provide a commercial pellet feed after
stocking for 1 month, they only received a
natural feed from given organic fertilizer.

The addition of commercial feed was con-
ducted in the 3" weeks and the 4" weeks that
was expected of bioflocs growth in the pond.
Commercial feed to milkfish contained about
20% protein. The bioflocs growth with molas-
ses addition was conducted every day in the
morning and in the afternoon by mixturing of
molasses and pond water in a container with
volume 5-10 L furthermore it was applicated
to the pond. The molasses added was based
on the amount of protein content in feed on a
daily basis and estimated amount of nitrogen
from protein in feed waste that accumulated
in pond, moreover the total ammonia nitrogen
(TAN) and C-organic molasses content.

The addition of water into the pond was
conducted with minimum amount to replace
water evaporation. The variables was observed
including shrimp growth rate, amount of feed
provided, survival rate, TAN, nitrite, nitrate,
dissolved oxygen, temperature, pH, and total
heterotrophic bacteria. Analysis of water quality
refers to the APHA (2008). Histological analy-
sis of the intestine of milkfish was carried in
the Veterinary Diseases Investigation Center,
Maros. To determine the feasibility of milkfish
cultivation in each treatment was performed by
economic analysis.

RESULTS AND DISCUSSION

Density and Composition of Flocs

Heterotroph bacteria plays an important
role in reducing ammonia in the ponds to ap-
propriate the environmental conditions and
with other microorganisms form a floc (Bufford
et al., 2004; De Schryver, 2008; Jorand et al.,
1995; Schneider et al., 2005). Observation of
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the bacterial population in pond waters on
all treatments showed that the same relative
growth with reaching about 103107 CFU/mL.
According Avnimelech (2009), a set of micro-
organisms in floc as a good categorized, if
the total population heterotroph bacteria in
the ranges of 107-10° CFU/mL and total vi-
brio population is less than 103-10¢ CFU/mL.
While, flocks classified as good, if the bacterial
population is rather low (104-105 CFU/mL) and
the total vibrio population is more than 103
CFU/mL.

In this study, observation of floc bacteria
under the microscopic showed that the compo-
sition of bioflocs consist of bacteria and vari-
ous types of phytoplankton, zooplankton, and
organic particles in the flocs. The composition
of floc obtained in this study, showed the same
as reported by Kuhn et al. (2008) and Garg
et al. (2007), which the biofloc composition
consists of a microorganisms variety (bacteria,
plankton), algae, and organic matter from the
waste of feed, feces shrimp, and others.

During the study, rains frequently oc-
cured, causing the pond water turbidity and
low colloidal particles solubility and plankton
abundance. When less sunlight and occured
turbidity in the water, the phytoplankton could
not grow well (Hargreaves, 2006). Plankton
abundance in each treatment during the study
are presented in Table 1.

Table 1. Plankton abundance in intensive
milkfish culture on biofloc systems
at the trial ponds, Research Institute

for Coastal aquaculture, Maros

Plankton Treatments

abundance

A B C

Range
(ind./L)

Average
(ind./L)

Plankton
total (ind./L)

15-156  10-247  15-387

54.45 72.14 80.68

599 793.5 887.5

Description: The application of feed (A) dosage 3% of
body weight/day without molasses, (B) dosage 2.7%
of body weight/day and application of molasses, and
(C) dosage 2.4 % of body weight/day and application
molasses

The highest abundance of plankton during
the study was obtained on the C treatment
(887.5 ind./L), followed by B treatment (793.5
ind./L), and the lowest in A treatment (599
ind./L), it seems that the identified plankton
dominated by phytoplankton. Observations of
plankton identified as many as 28 species that
consist of 18 species of phytoplankton and
10 species zooplankton. The identified phy-
toplankton was Navicula sp., Oscillatoria sp.,
Protoperidinium sp., Sphaerellopsys sp., Gle-
otrchia sp., Eutreptia sp., Thallasionema sp.,
Noctiluca sp., Gleotrichia sp., Spirulina sp.,
Ceratium sp., Coscinodiscus sp., Chaetoceros
sp., Favella sp., Gyrosigma sp., Gymnodinium
sp., Pleurosigma sp., and Thalasiosira sp.
While identified zooplankton was Brachionus
sp., copepod nauplii, Oithona sp., Schemack-
eria sp., Tortanus sp., Onychocamptus sp.,
Acartia sp., Temora sp., Labidocera sp., and
Echinocamptus sp., with different species ev-
ery month. Coscinodiscus sp. which is cellular
uni plankton formed floc along with bacteria.
While, Nitzschia sp., produces of biotoksin.

Water Quality

The water temperature in the ponds can
affect the metabolic process, growth and the
survival rate of milkfish. In Figure 1, it appears
that the water temperature fluctuates daily
throughout the study.

The water temperature in April was in the
range of 26.4°C to 31.0°C in May (25.2°C to
30.9°C), June (25.2°C to 31.0°C), July (24.6°C
to 30.8°C ), August (28.6°C to 31.2°C), Sep-
tember (26.5°C to 31.0°C), October (26.2°C
to 30.0°C) and October (26.2°C to 30°C). Ac-
cording Halver & Hardy (2002), the increase
in temperature caused a decrease in the water
gas (0,, CO,, N,, and CH,), an increase of
metabolic rate in the respiration of aquatic
organisms and in oxygen consumption. The
temperature increase also caused an increase
in the decomposition of organic matter by
microbial (Coyne, 1999). The optimum tem-
perature for the growth of phytoplankton
ranges from 20°C-30°C. According Buentello
et al. (2000), at low water temperatures can
lead to impaire metabolic processes.

The availability of oxygen in water is an
important factor for biofloc formation and
occurrence of chemical processes and their
effect on milkfish in ponds. According to Calle-
Delgado et al. (2003), floc formation required
oxygen in ponds and strong water streams.
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Figure 1. Daily water temperature fluctuation in the pond every month during

experiment

Dissolved oxygen (mg/L)
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Figure 2. Dissolve oxygen fluctuation to all treatment of feed management (A) dosage 3% of
body weight/day without molasses, (B) dosage 2.7% of body weight/day and ap-
plication of molasses, and (C) dosage 2.4% of body weigh/day and application

molasses

Strongly rotated water in ponds, both hori-
zontally and vertically was very important so
that the microorganisms and organic particles
produced optimum flocs (Scheneider et al.,
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2005). Oxygen fluctuates each observation,
but in general concentration of oxygen during
the study more than 3 mg/L and still quite
decent for milkfish (Figure 2).
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Table 2. The effect of feed management in intensive milkfish culture to the water quality at
the ponds during the experiment

Treatments
Variables Units A B C
Range Range Range

(average SD) (average SD) (average SD)
Total organic maL-1 13.62-38.38 10.04-36.78 13.76-36.25
matter g (31.1446.773) (32.04+7.596) (31.72£7.199)
Total ammo- —_p 0.34-0.45 0.05-0.72 0.05-0.54
nia nitrogen 9 (0.43+0.088) (0.37+0.319) (0.32+0.212)

0.006-0.593 0.010-0.5326 "0.033-0.601
NH3 -N mgL-1 (0.135+0.309) (0.157£0.4336)  (0.126+0.4613)"

0.009-0.035 0.014-0.044 0.014-0.061
NO2-N mgL-1 (0.023:0.0109)  (0.024:0.0104)  (0.026 £0.0152)

0.003-0.458 0.001-0.499 0.062-0.335
NO3-N mgL-1 (0.0940.1658) (0.066+0.1528) (0.058+0.1093)

0.029-0.514 0.102-0.938 0.059-0.573
PO4-P mgL-1 (0.184x0.1607) (0.266+0.2475) (0.19120.1438)
Fezs - 0.0045-0.0070 0.065-0.010 0.005-0.016

g (0.005+0.0008)  (0.006+0.0017)  (0.0070.0035)

S0a. _—p 326.81-870.87 309.17-950.42 352.07-968.18

(628.37+£240.008)

(601.66+244.996) (627.01+£241.526)

Description: The application of feed (A) dosage 3% of body weight per day without molasses, (B) dosage 2.7% of
body weight per day + application of molasses, and (C) dosage 2.4% of body weight per day + ap-

plication molasses

Water quality during the study was still
within the limits of tolerance for milkfish
culture in ponds. The results of the analysis
of water chemical during the study are shown
in Table 2.

Range of water quality (NH;-N, NO,-N,
NO,-N, BOT, PO,-P, Fe?*, and SO,* in all treat-
ments of feed management was still tolerated
for milkfish growth. Nevertheless, it seems
that the application of molasses can reduce
the concentration of total ammonia nitrogen
(TAN). The average of TAN concentration on
the B and C treatment was better than without
molasses (A) (100% of feed).

Ammonium and nitrate play an important
role as a source of nitrogen for phytoplankton
growth though the ions have different roles
on the phytoplankton species (Hargreaves,
2006; Moriarty, 1997). Reported by APHA
(2008) and Sumagaysay-Chavoso (2003), that
NH, is a compound that does not have ions,
but it is more toxic to fish than NH,*. The
concentration of ammonia is safely for fish
less than 1.0 mgL".

Further reported by Herbert (1999); Ken-
nedy & Gelwin (1997), that the nitrification
process produced nitrite (NO,) performed
by several genera of bacteria, including Ni-
trosospira and Nitrosomonas. The concentra-
tion of nitrite for fish farming should be less
than 1 mgL"'. Meanwhile, nitrate is often con-
sidered harmless to fish. In ponds, nitrate is a
nutrient that can be utilized for the growth of
phytoplankton (Caraco et al., 1978). However,
excessive nitrate (more than 100 mgL"’) can
be dangerous, because in certain condition,
denitrification process occurs from nitrate to
ammonia that is toxic to fish (Avnimelech,
1999). At the time of the research activity co-
incided with the rainy season, causing natural
food (klekap) could not grow optimally in spite
of fertilizer N and P. High rainfall conditions
can cause pond water turbidity and lower
water temperatures.

Milkfish Production

The growth of milkfish in each treatment
for 7 months was relatively slow, reaching an
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average range of 225.75 g/fish in C treatment
and 230.50 g/fish in B treatment. While on
A treatment, reached an average weight of
242.30 g/fish (Table 3).

The slow growth of milkfish in all treat-
ments was caused by the environmental
conditions, especially water temperature
(Figure 3).

Table 3. The effect of molase applicate to
weight gain, survival rate, and in-
tensive milkfish production

Treatments

Variables
A B C

Densities (ind./ha) 50,000 50,000 50,000

Initial weight

(g/ind.) 4.1 4.1 4.1
Final weight 242.30 230.50 225.75
Survival rate (%) 60.0 55.0 52.0
Production (kg/ha) 7,260 6,339 5,870
Food conversion 1.58 1.48 1.36

ratio

Description: The application of feed (A) dosage 3% of
body weight per day without molasses, (B) dosage 2.7%
of body weight per day and application of molasses,
and (C) dosage 2.4% of body weight per day and ap-
plication molasses

300 4
250 1
200
150 -

100 -

Growth (g/ind.)

50 -

At this study, the growth of milkfish was
influenced by pelleted feed and has not been
able to fully accept additional food in the form
of floc. The results of histological analysis
of intestinal milkfish that reached a body
weight of 245 g/ind. (4 ind./kg) in A treatment
showed an increase in goblet cells (figure 4).
This phenomena indicates that the milkfish
can perform to its full potentiality for growth
metabolism (Barman et al., 2012). On the B
treatment, despite an increase in goblet cells,
but it was found the infiltrating and fibrin
lymphocytes, while on C treatment, which
was dominant of smaller milkfish, its intestine
occured deplesia ephitel in the lamina propria
and undergo necrotic.

The results of the proximate biofloc
analysis in this study, showed that the biofloc
composed of protein (26%), fat (3%), crude
fiber (6.5%), and ash (16.2%), this composition
was not much different from the composition
of the floc identified in the gut milkfish that
consisting of protein (35.17%), fat (3%), crude
fiber (7.97%), ash content (16.59%), and other
extract materials without N reaches 39.97%.
Reported by Ekasari (2008), Verstraete et al.
(2008) and Wilson (2000), that microorganism
in flocs contained high nutrients i.e; protein
(19-32%), fat (17%-39%), carbohydrates (27%-
59%), and ash (2%-7%) and was quite good for
the growth of fish. Biofloc is very good for fish
as a food supplement, because it contains
nutrients for the growth of fish (Bolliet et al.,
2002; Borlongan et al., 2003; and Jana et al.,
2012).

=@=A == =C=C

15 30 45 60

T Y T

75 80 105 120 135 150 165 180 195 210 235

Observation (days)

Figure 3. The effect of feed management on the growth of milkfish (A) dosage 3.0% of body
weight/day without molasses, (B) dosage 2.7% of body weight/day and application of
molasses, and (C) dosage 2.4% of body weight per day and application molasses
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The highest survival rate of milkfish ob-
tained on the A treatment was 60%, followed
by B treatment (55%), and C treatment (52%),
while, the highest milkfish production was
obtained on the A treatment (7,260 kg/ha),
followed by B (6,339 kg/ha), and the lowest
production in C (5,780 kg/ha). The survival
rate and milkfish production were lower in C
treatment because of the decrease of feed dos-
age although the B and C treatment received
an additional food or supplement from bio-
flocs after molasses application but It was not
able to enhance the fish growth (milkfish has
not been able to receive nutrients in the form
of floc). In contrast, it caused a slow-growing
fish and most vulnerable to stress.

Figure 4. The increase in goblet cells (UA),
an increase in goblet cells, infiltra-
tion of lymphocytes, fibrin (UB),
epithelial lamina propria deplecya,
necrotik (UC)

The results of economic analysis on all
treatments still gave the advantage. The
benefit and cost (BC) ratio is more than 1. In
general, the benefits of A treatment was Rp
35.044.500,-/cycle/ha followed by B treatment
Rp 29.709.000,-/cycle/ha, and C treatment Rp
22.098.500,-/cycle/ha. However, on A and B
treatment had the same value of BC ratio (BC
ratio of 1.47 and 1.45) and were higher than
in C(1.37). It shows that the intensive cultiva-
tion of milkfish on biofloc system was able to
reduce amount of 10% given feed.

CONCLUSION

The highest milkfish production obtained
on the A treatment (dosage feed 3% of body
weight/day) produced 7,260 kg/ha. Feed
reduction on the Intensive milkfish culture
by 10% of the dose and molasses application
produced 6,339 kg/ha while 20% reduction
of the dose of feed and molasses application
produced 5,780 kg/ha. Feed management
in intensive culture of milkfish with biofloc
system by the addition of molasses has not
provided a satisfactory results on the growth
of milkfish. The A treatment generated (Rp
35.044.500,-/cycle/ha), B (Rp 29.709.000,-/
cycle/ha), and C treatment (Rp 22.098.500,-/
cycle/ha).
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