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ABSTRACT

One of the natural materials that need to be evaluated as the natural anti-bacterial in the pond is Asterales leaves
(Chromolaena odorata L.). Asterales leaves contain quite high flavonoid which is important in disease prevention
of tiger shrimp cultivation. This study aims to evaluate the addition of Asterales leaf flour on the feed towards
the growth, survival rate, FCR and usage potential for disease prevention of shrimp cultivation. The study was
designed using treatments given artificial feed containing Asterales leaves at an optimum dose of 15 g/kg of feed
and control (feed without the provision of Asterales leaves). Test animals used were PL-20 fry with an average
weight of 0.02 + 0.02 g/head. The study used 4 ponds measuring 0.4 ha (2 plots) and 0.5 ha (2 plots) with a
stocking density of 10 heads/m? so that each 40,000 heads were 0.4 ha ponds and 50,000 hectares for ponds
0,5 ha. Three ponds were used for treatment (Al, A2, A3) and 1 plot (0.5 ha) was used for control (Pond B).
Feeding the test was carried out 2 times/day by 50% of biomass/day at the beginning of stocking and decreased
to 2% of biomass/day in the last week. The results showed that shrimp given test feed containing Asterales leaf
flour (A1, A2 and A3) in the 120 days of the rearing period obtained an average weight of 24.33-24.61 g/head,
survival rate> 70%, average production of 746.32-942.37 kg/pond, and FCR of 1.69-1.75. Meanwhile, control
(B) was not obtained growth due to mass death at 32 days of the rearing period. Based on the results of the
feasibility analysis of the cultivation business, the value of R/C Ratio >1 is obtained so that cultivation using
feed containing Asterales leaf flour is feasible to be developed.
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INTRODUCTION

some hard drugs as antibiotics for treatment of diseases that

attack on aquaculture activities [4]. Hard drugs that are allowed as
Until now, Tiger Shrimp (Penaeus monodon fabricius) becomes the

main commodity in the fishery cultivation sector and it is proven

antimicrobials (antibiotics, non-antibiotic antibacteria, antifungal
and antiprotozoa) are tetracyclines with active ingredients in

to become the main priority especially in South Sulawesi. However,
the cultivation of tiger shrimps is still faced with the problem of the
low survival rate of tiger shrimp due to mass death and the main
cause is the attack of vibriosis disease [1]. This disease is caused by
Vibrio sp. bacteria and the attack spreads shortly [2]. Some vibrio
species found in ponds are Vibrio harveyi, and V. parahaemolyticus.
Vibrio infection can occur in all phases (eggs to broodstock) and
many cases cause death of cultivated organisms to 100% [3].

The prevention of vibriosis disease has been done either by
using antibiotics or chemicals. The Government through the
Decree of the Minister of Maritime Affairs and Fisheries of the
Republic of Indonesia Number 52 of 2014 permits the use of

the form of clortetracycline, oxytetracycline, and tetracycline;
macrolides with active substances in the form of erythromycin; and
quinolones with active substances in the form of enrofloxasine [5].
These chemicals usage in the long run may cause negative impacts
including the emergence of strains of bacteria resistant to drugs
[6,7]. Therefore, alternative medicines must be sought immediately,
which are more efficient and environmentally friendly, and one
of them is the utilization of the active ingredient of Asterales (C.
odorata L.) herbal leaves [8].

The use of copasanda leaf bioactive compounds as natural
antibacterial products can indirectly increase growth and survival,
increase disease resistance and can modulate immune parameters
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(Total Haemocyte Count (THC), and Differential Haemocyte
Count (DHC) [9]. The results of previous studies have proven that
Asterales leaves contain bioactive compounds which are potential
to be used as natural antibacterial namely flavonoids, alkaloids,
steroids, saponins and tannins [10].

Based on the antibacterial activity test of Asterales leaf bioactive
compounds, it is known that Asterales leaf extract has a strong
antibacterial activity and is a promising candidate to be developed
as a source of natural bioactive compounds because it is able to
suppress the V. harveyi population causing vibriosis in vitro [10-
12]. The application of copasanda leaf bioactive compounds
through immersion method does not cause toxic effects on
hepatopankreas post tiger shrimp larvae through immersion
method based on histopathological analysis so that it is safe to
use as a natural antibacterial in the prevention of vibriosis in tiger
shrimp culture [13].

The application of natural antibacterial of Asterales leaves in the
pond using immersion method is not effective for the need of
bigger antibacterial, and most are wasted in the rearing media,
considering the width of pond cultivation. It needs alternative of
using natural antibacterial of Asterales leaves using feed mixing.

RESEARCH METHODOLOGY

Time and place

The Study was held in village pond of Bonto Langkasa Village of
Pangkep District on March to September 2018 using four ponds,
they are Al pond (0.5 ha), A2 pond (0.4 ha), A3 pond (0.4 ha),
and B pond (0.5 ha). The Al, A2 and A3 ponds were used for
feed with Asterales leaf flour additional and B pond was used for
control (feed without additional of Asterales leaves). The water
filling in the pond was 100 cm height was held with the standard
operational procedure including: drying, liming and fertilizing
[4]. Preparation of the test feed was carried out at the Nutrition
Research Laboratory of the Brackish Aquaculture Fisheries and
Fisheries Education Center (BRPPBAPPP) Maros.

Pellets feed preparation

Making shrimp feed pellets with some percentage of crude protein
38.21%; crude fat 9.27%; crude fiber 4.52%; ash content of
12.48%; and 32.86% NFE added with Asterales leaf flour 15 g/
kg of feed for treatment (A) and without the addition of Asterales
leaf flour as a control (B) with a total energy of 1646 kcal/kg of
feed. Feed formulation used was a formulation that is developed
by Merican and Sanchez [14] by substituting crab shell flour with
shrimp head flour (Table 1). Test pellets that have been in the form
of pellets are dried in an oven to a water content of + 8-6%. After
drying the feed was stored in a place where the temperature could
be constant.

Test animal preparation

Test animals used in the form of shrimp fries are WSSV (P
monodon) free based on PCR examination results with PL-20 size
with an average initial weight of 0.02 + 0.02 g. Before the fry are
stocked, acclimatize the temperature by floating a bag of fries in
the pond and gently watering it. The action was carried out until
the water temperature in the plastic package was close to or equal
to the water temperature in the plot which was characterized by the
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appearance of dew inside the plastic packaging. Acclimatization
of salinity was done by opening the bag and given pond water
little by little for about 30 minutes.

Feeding and rearing

The stocking was done in the morning, slowly spread to ponds
with a density of 10 head/m? so that the initial stocking for ponds
measuring 0.4ha is 40,000 and 0.5ha is 50,000 tails. Shrimp rearing
was carried out for 120days. During rearing, shrimp in ponds Al,
A2 and A3 were given feed containing copasanda leaf bioactive
while shrimp in pond B (control) were fed without bioactive
copasanda leaves each by 50% of biomass/day at the beginning of
stocking and decreased by 2% from biomass/day in the last week.
Sampling of shrimp was done after the age of rearing 30 days in the
morning. Sampling was done using a net with a span of 30 days.
The purpose of sampling is to estimate the population and to know
the development of shrimp being cultivated.

Shrimp weight gain

The weight gains of sampling shrimp every month was calculated
using the formula (Andrino, Apines-Amar, Janeo, & Corre, 2014)
as follows:

B

W =
N
Explanation:

W = Shrimp average weight (g)
B = Total shrimp weight (g)

N = Number of shrimp (head)
Survival Rate

Shrimp survival rate percentage was calculated at the end of study
with the following formula [15]:

Nt

SR = x 100%

0
Explanation:

SR = Survival rate (%)
Nt = Number of survived shrimp at the end of study (head)
NO = Number of shrimp in the beginning of the study (head)

Feed Conversion Rate
Feed Conversion Rate (FCR) was calculated with formula used by

Table 1: Formula for artificial shrimp feed (% dry weight).

Composition (%) for Feed Formula

Feed Material

A B
Fish Flour 40 40
Shrimp Head Flour 10 10
Copra Oilcake 9 9
Corn Starch 12 12
Soybean Flour 17 17
Wheat flour 10 10
Vitamins and minerals 2 2
Asterales leaves (g/kg feed) 15 0
Total 100 100



Harlina H, et al.

Fry et al. [16] and presented as follows:

F
FCR = - Bo
Bt

Explanation:

Bt = Shrimp biomass at the end of study (g)

Bo = Shrimp biomass at the beginning of study (g)
F = Number of feed given during the study (g)

Tiger shrimp cultivation feasibility

In order to find out the feasibility of shrimp cultivation, the data
was analyzed using quantitative R/C Ratio analysis [17]. The
formula is as follow:

Profit = Total Revenue (TR) - Total Cost (TC)

Whereas:

TC = Total Cost; TR = Total Revenue

With the business criteria:

TR > TC, means profitable business;

TR = TC, means break even effort

TR < TC, means business loss

R/C=TR/TC

With the criteria:

R/C > 1, then the cultivation business is worth developing
R/C =1, then the business even

R/C < 1, then the cultivation business is not worth developing
Whereas:

R = Revenue

C = Cost
Water quality

Observations of water chemical-physical parameters include pH,
temperature, salinity, DO, alkalinity, BOT, NH-N, NON and
NH,N and biological parameters, namely the population of V.
harveyi bacteria, monitored every 2 weeks [18].

Bacterial population

Vibrio harveyi population is calculated according to the method
[19], with the following formula:

Q 1 1
P = X X
T S A%
Explanation :

N = Number of bacteria (CFU/mL)

Q = The total number of bacteria growing in one degree of dilution
(colony)

T = Number of plate used

S = Dilution level
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V = Volume of planted sample (mL)
Data analysis

The data collected was presented in the form of Tables and Graphs
and analyzed descriptively, that was comparing between treatments
and controls that are strengthened with other supporting references.

RESULTS AND DISCUSSION

Additional weight of shrimp

Tiger prawns reared in Pond 1, Pond 2 and Pond 3 which were fed
with Asterales leaf flour were successfully harvested at 4 months
of rearing with an average weight of 24.33, 24.46 and 24.61 g/
head. While tiger shrimp kept in plot 4 (control) control failed
to harvest due to mass death during the 32-day rearing period in
the pond. However, in the 30-day rearing period at the time of the
first sampling, prior to mass death, tiger prawns stocked in control
ponds were found to be an average weight of 6.46 g/head lower
than the average weight of tiger prawns reared on Pond 1, Pond
2 and Pond 3 with an average weight of 7.10; 7,13 and 6,75 g/
head in the same rearing period. This indicated that the addition
of Asterales leaf flour to the feed gives a higher shrimp weight
gain than without the addition of Asterales leaf flour to the feed.
Shrimp growth monitoring conducted every month shows that the
average weight gain generated at the end of rearing could be more
optimal with a growth rate of 1-2.41 g/week. As reported by Alam
[20] that shrimp could grow well with growth rates of 1-2.5 g/week
(Table 2).

Life sustainability

Shrimp survival affects the value of shrimp production in ponds.
The difference in survival in each pond during the 120-day rearing
period can be seen in Figure 1.

Figure 1 showed the lowest Survival Rate of 0% in pond B and
the highest Survival Rate on pond A3 which was 78%. The low
Survival Rate on pond B happened for mass death to 100%. The
Pond B mass death was suspected to relate with the high population
of Vibrio sp. as shown in the population of the bacteria in the body
of shrimp during the mass death case (Table 3).

Table 3 showed that Vibrio sp. bacteria population in the body of
shrimp in the pond Al, A2 and A3 were less than 10* CFU/mL,
meanwhile the Vibrio sp. population on the shrimp in the pond B
are above 10* CFU/mL. According to Ramadhani et al. [21] the
population of Vibrio sp. >10* CFU/mL can turn into pathogen and
cause death to rearing shrimp. Similar research was also reported
by Alfiansah et al. [22] Alfiansah et al., (2018) that the population
of Vibrio sp. bacteria in the water and soil of the pond reached 10° -
10* CFU/mL and has caused death in the cultivation of vannamei

Table 2: Average shrimp weight (gr/head) during 120 days of rearing
period.

Average Tiger Shrimp Weight (gr/head) on day
Experimental Pond

0 30 60 90 120
Pond 1 0.019 07,10 11,06 19,95 24,33
Pond 2 0,019 07,13 11,48 21,00 24.46
Pond 3 0,019 06,75 11,97 21,59 24,61
Pond 4 0,019 06,46
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Figure 1: Percentage of shrimp life in each pond on 120 days of rearing
period.

Table 3: Total Vibrio (TBV) bacteria in the body of shrimp during the mass
death of 32 day rearing period.

Pond Total Vibrio bacteria (CFU/mL)
Al 1.2 x 10?
A2 2.6 x 10?
A3 1.3 x 10?
B 1.3 x10°

shrimp at the age of 60 days rearing in the pond. Bacteria Vibrio
sp. is one of the triggers for the emergence of disease in ponds.
The presence of these bacteria must always be monitored during
the rearing period because if the population has reached quorum
sensing can result in the emergence of vibrio disease or vibriosis.
Some field data indicate that shrimp ponds affected by WSSV
contain a total of Vibrio bacteria >10* CFU/mL [23]. So that the
mass death of tiger prawns reared in Pond B was allegedly due to

WSSV attacks.

The survival rate of tiger prawns maintained with a rearing
period of 120 days on Ponds Al, A2 and A3 with the
application of feed cooperatives showed survival rates above
70%, with shrimp growth reaching a range of 24.33-24.61
grams/head. According to Widagdo et al. [24] the survival
rate of shrimp is categorized well if the SR value >70%, for the
moderate category 50-60%, and in the low category the survival
value <50-60%. The high survival value of shrimp obtained
during the rearing period showed that the application of feed
application containing Asterales leaves bioactive compounds
had given an immune response to the shrimp. This is in line
with the results of previous studies which showed that the
survival of tiger shrimps had been maintained for 21 days and
fed containing natural ingredients of Asterales leaves and then
infected with V. harveyi is higher than the treatment that is fed
without natural ingredients of Asterales leaves [25]. Asterales
leaves contain flavonoids and alkaloids which are strong
antibacterial against V. harveyi in shrimp which can indirectly
increase growth and survival, increase disease resistance and
can modulate immune parameters (Total Haemocyte Count
(THC), Differential Haemocyte Count (DHC) at a dose of
1500 ppm [25]. As it is known that the body's defense system in
crustaceans including tiger shrimp is the body's defense which
is dominated by hemocytes If there is a pathogen that enters the
body, the shrimp will increase the production of hemolymph.
In the hemolymph there will be phagocytic activity such as
hyaline and semigranular cells, destruction of the pathogen by
phenoloxidase activity and also the activation of antibacterial
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by antimicrobial peptides (AMPs) such as hygiene cells and
semigranular cells, destruction of pathogens by phenoloxidase
activity and also the activation of antibacterial by antimicrobial
peptides (AMPs) such as penidinal cells, crustin and anti-
lipopoly saccharide factors (ALFs) [26].

Production

Production is obtained by adding up the total harvest at the
end of the rearing period. Production results in each pond can
be seen in Figure 2. The lowest production was in pond B, 0 kg
and the highest was in pond A1, 942.37 kg. However, if converted
to the percentage of survival and weight of shrimp at the end of
rearing, the highest production is found in Pond A3. High and low
production depends on the weight value of the average shrimp at
harvest and the survival rate of shrimp. The higher the production,
the better because it will have an impact on the farmer's income.

Feed Conversion Ration (FCR)

Feed Conversion Ratio/FCR is the ratio of how many kilogram
feed that can be converted into one kilogram of meat, the low feed
conversion happened if the amount of feed given is smaller and if
the weight gain of shrimp is produced and conversely the value of
feed conversion will be high if the amount of feed given is more
many compared to shrimp weight gain [27]. Feed conversion is a
comparison between the amount of feed given with the amount of
weight of shrimp produced, the smaller the value of feed conversion
means the level of utilization of feed is more efficient otherwise if
the feed conversion is greater than the level of feed utilization is less
efficient [28]. Differences in feed conversion in each pond can be
seen in Figure 3.

Figure 3 showed that FCR of the shrimps on the treatment
pond 1, A2 and A3 are 1.69 - 1.75. Whereas the Pond Control
B experienced 100% death so there is no FCR data. FCR values
obtained at 120 days of maintenance period above the maximum
number for shrimp culture are 1.4 [29]. FCR values> 1.4 that were
found indicate an inaccuracy in feeding. According to Muangkeow
et al. [30], FCR that is too high indicates an excessive amount of
over feeding which does not always cause high shrimp growth.
Efficient feeding is shown in Pond 3 where growth and production
are better than in Pond 2 with the same area and initial density of
ponds but Pond 3 results have better survival and growth and thus
results in higher production with lower FCR. Over feeding will
have an impact on the high burden of waste due to residual feed
and shrimp dung?

Figure 2: Tiger shrimp production in ponds Al, A2, A3 and control pond
B in the 120-day rearing period.
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Feasibility analysis shrimp farming business

In order to calculate the feasibility of shrimp pond farming using
feed containing copasanda leaf flour, an analysis using R/C
(Return Cost Ratio) or known as the comparison between revenues
and costs. The R/C values (Table 4) obtained were respectively at
Pond A1l (5.27), Pond A2 (5.12) and Pond A3 5.41. Shrimp that
are kept in the three ponds are given feed containing Asterales leaf
flour show tilapia R/C >1, then the shrimp cultivation business
using these feeds is all declared in the feasible category. However,

OPEN 8ACCESS Freely available online

from the calculation results that the treatment C has a higher R/C
ratio (5.41) compared to other treatments, it means that by using

Rp. 1,000,000 the revenue will be Rp. 5,410,000 [31].
Water quality

The water quality during the reading on each pond can be seen on

Table 5.

Table 5 showed some water quality parameters in the optimal range
for growth and some parameters that are less than ideal for shrimp

Figure 3: Value of Feed Conversion Ratio (FCR) in the treatment pond A1, A2, A3 and control B in 120-days of rearing period.

Table 4: Feasibility analysis of tiger prawn cultivation.

Treatment A Treatment B Treatment C Control
No  Description Number Price/ Total price  Total Price/  Total price Total unit lijic,et/ Total price (Rp) Total unit Price/  Total price
of unit unit (Rp) (Rp) unit  Unit (Rp) (Rp) otat unt (I:pl ) otal price 18P otalunt Unit (Rp) (Rp)
1 Shrimp fry  50.000 47 2350000  40.000 47 1880000 40.000 47 1880000 50.000 47 2350000
2 Saponin 5 30000 150000 5 30000 150000 5 30000 150000 5 30000 150000
3 Urea fertilizer 100 1800 180000 100 1800 180000 100 1800 180000 100 1800 180000
4 TSP fertilizer 50 2000 100000 50 2000 100000 50 2000 100000 50 2000 10000
5 Feed 1602 15000 24030000 1306 15000 19590000 1297 15000 19455000 323 15000 4845000
6  Total Cost 26810000 21900000 21765000 7625000
7  Total Income 942,37 150000 141355500 746,32 150000 111948000 786 150000 117900000 170 150000 25500000
8 Toral 114545500 90048000 96135000 17815000
Revenue
9 R/C- Ratio 5,27 5.12 5.41 3,34
Table 5: Water quality during the reading on each pond.
- i Experimental Pond Feasibili
t t
ater quality parameters AL A2 A3 B easibility
Temperature ( °C) 2728 26,7-28,1 26,7-28,7  26,8-28,5 26-30 [31]
Salinity (g/L) 10,5-15,6 10,2-16.1 10,4-15,7 10.3-16,2 15-25 [32]
pH 8,1-8,5 8,1-8,6 8,1-8,5 7,9-8.4 7,5-9,0 [33]
Dissolved oxygen (mg/L) 4,6-5,6 4,5-5,4 4,1-5.3 5,3-5,6 >5 [34]
BOT (mg/L) 24,40 3065 2500 20,02 <o (Herbeck, Uneer OVIV; & Jennerjahn,
Total Alkalinity (mg/L) 88,44 92,46 88,44 88,44 >80 [36]
Ammoniac (mg/L) 0,271 0,195 0,224 0,262 <0,1 [37]
Nitrate (mg/L) 0,080 0,030 0,001 0,254 0,40,8 [38]
Nnitrite (mg/L) 0,005 0,017 <0,001 0,006 0,1-45 [39]
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life. Water quality in culture media measured such as temperature
(26-28°C), pH (7.9 - 8.6), dissolved oxygen (4.1-5.6 mg /L), and
alkalinity (88.44-92, 46 mg /L), and BOT (20.02-30.65 mg/L) are
in normal condition. However, salinity <15 ppm that has been
observed in all ponds is under optimal conditions. Low salinity
is thought to be one of the triggers of mass death in controls.
According to Chhabra [32-39], low salinity of less than w15 ppt
could accelerate shrimp molting, but shrimp were sensitive to
disease. The optimum dissolved oxygen content for shrimp farming
in ponds is greater than 5 ppm. Dissolved oxygen measurement
results (DO) in ponds ranged from 4.1-5.6 ppm. Thus dissolved
oxygen is quite good. Although the DO value has been below 5
ppm, it is still below the minimum limit set for shrimp ponds in 3
ppm [40].

The result of Ammonia measurement in ponds was 0.20-0.27
mg/L. This value can still support the growth and survival of
farmed shrimp. According to Boyd [41] that the ammonia content
in water should not exceed 1.2 mg/L. In general the ammonia
concentration that is safe and non-toxic to farm animals is less
than 0.1 mg/L [42]. The high concentration of ammonia that was
observed in the pond was suspected of overfeeding which caused
the accumulation of leftovers. The results of measurements of
nitrite levels obtained ranged <0.0010-0.0171 mg/L. This value
is below the optimal range of nitrite for cultivation that is 0.01-
0.05 mg/L [43]. However, according to Fussel et al. [44] that the
recommended nitrite (NO,-N) content limit for shrimp farming is

<0.25 mg/L.

The average nitrate was around 0.0011 - 0.2535 mg/L. The value
was sufficient to support natural food that grows in shrimp rearing
plots. Nitrate content needed for algae growth in waters is 0.2 - 0.9

mg/L and is optimal in the range of 0.1 - 4.5 mg/L [45].
CONCLUSION

The conclusion of the study is stated that, the feed given with
Asterales leave was able to increase the growth and life sustainability
of tiger shrimp (P. Monodon Fabr.). In treatment ponds 1,2 and 3
absolute growth was obtained from the beginning to the end of the
study ranging from 24.33 to 24.61 g/head with a survival rate above
70% and production ranging from 746.32 to 942.37 kg addition
to the addition of flour Asterales leaves in feed can improve feed
efficiency from 1.69 to 1.75. Whereas in the control pond (Pond 4),
there was no growth due to mass deaths in the 32-day maintenance
period. Based on the feasibility analysis of shrimp farming business
with the use of formula feed added Asterales leaf flour is in the
proper category with an R/C ratio >1.

REFERENCES

1. Oktavia DA, Fithriani D, Martosuyono P. Physical characteristics
of probiotic effervescent tablets with various concentration of
maltodextrin as coating materials. E3S Web of Conferences. 2020;

147: 3023.

2. Yulihastuti DA, Kawuri R. Providing Ultraviolet Recovery on
Salmonella sp Bacteria and Haematological Examination in Infected
Salmonellosis. IOP Conference Series: Earth and Environmental

Science. 2019; 347: 1.

3. Setyati WA, Habibi AS, Subagiyo S, Ridlo A, Pramesti R. Skrining
Dan Seleksi Bakteri Simbion Spons Penghasil Enzim Ekstraseluler
Sebagai Agen Bioremediasi Bahan Organik Dan Biokontrol Vibriosis
Pada Budidaya Udang. ] Kelaut Trop. 2016; 19: 11-20.

J Aquac Res Development, Vol. 11 Iss. 8 No: 601

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OPEN 8ACCESS Freely available online

Sunoto ME. Arah Kebijakan Pengembangan Konsep Minapolitan di
Indonesia. Tata Ruang online Bull. 2007.

WHO. Organization World Health. Global action plan on
antimicrobial resistance. World Health Organization. 2015.

Basak S, Singh P, Rajurkar M. Multidrug Resistant and Extensively
Drug Resistant Bacteria: A Study. ] Pathog. 2016.

Brauner A, Fridman O, Gefen O, Balaban NQ. Distinguishing
between resistance, tolerance and persistence to antibiotic treatment.
Nature Reviews Microbiology. 2016; 14: 320-330.

Locatelli CA, Vecchio S, Petrolini VM, Giampreti A, Lonati D,
Manzo L. Alternative medicine and toxicology: Are the risks well

known? Clin Toxicol. 2013; 51: 260-261.
Prasetio E, Sudianto A, Rozik M, Nurdiyani R, Sanusi E, Nursyam

H, et al. Improvement of innate immune responses and defense
activity in tiger shrimp (Penaeus monodon Fab.) by intramuscular
administration of the Outer Membrane Protein Vibrio alginolyticus.

Springerplus. 2013; 2: 432.

Harlina H, Prajitno A, Suprayitno E, Nursyam H, Nursyam ES.
Potential Study of Kopasanda (Chromolaena odorata L.) Leaves as
Antibacterial Against Vibrio harveyi, Disease Causative Agent of
Tiger Shrimp (Penaeus monodon fabricius) Post Larvae. ] Aquac Res

Dev. 2015; 6: 1.

Olowa LF, Nuneza OM. Brine Shrimp Lethality Assay of the
Ethanolic Extracts of Three Selected Species of Medicinal Plants
from Iligan City, Philippines. Int Res ] Biol Sci. 2013; 2: 74-77.

Omokhua AG, McGaw L], Finnie JF, Staden V]. Chromolaena odorata
(L.) RM. King & H. Rob. (Asteraceae) in sub-Saharan Africa: A
synthesis and review of its medicinal potential. ] Ethnopharmacol.

2016; 183: 112-122.

Harlina H, Prajitno A, Suprayitno E, Nursyam H. The Identification
of Chemical Compound and Antibacterial Activity Test of Kopasanda
(Chromolaena Odorata L.) Leaf Extract Against Vibriosis-Causing
Vibrio harveyi (MR 275 Rif) on Tiger Shrimp. Aquat Sci Technol.
2013; 1: 15-29.

Merican Z, Sanchez D. Overview of the aquaculture feed industry.
Aquafeed Formulation. 2016; 1: 1-19.

Calado R, Rosa R, Morais S, Nunes ML, Narciso L. Growth, survival,
lipid and fatty acid profile of juvenile monaco shrimp Lysmata

seticaudata fed on different diets. Aquac Res. 2005; 36: 493-504.
Fry JP, Mailloux NA, Love DC, Milli MC, Cao L. Feed conversion

efficiency in aquaculture: Do we measure it correctly? Environ Res

Lett. 2018; 13: 024017.

Primavera JH. Socio-economic impacts of shrimp culture. Aquac Res.

1997; 28: 815-827.

Andi GT, Andirezki PA. Land suitability analysis of tiger shrimp
aquaculture (Penaeusmonodon. fab) in the coastal area of labakkang
district South Sulawesi - Indonesia. ] Aquac Res Dev. 2014; 5: 2.

Austin B, Zhang XH. Vibrio harveyi: A significant pathogen of marine
vertebrates and invertebrates. Letters in Applied Microbiology. 2006;
43: 119-124.

Alam A. Sustainable shrimp farming in Bangladesh: A quest for an
Integrated Coastal Zone Management. Ocean Coast Manag. 2013;
71:275-283.

Ramadhani DE, Widanarni W, Sukenda S. Microencapsulation of
probiotics and its applications with prebiotic in Pacific white shrimp

larvae through Artemia sp. ] Akuakultur Indones. 2019; 18: 130-140.

Alfiansah YR, Hassenriick C, Kunzmann A, Taslihan A, Harder ],
Girdes A. Bacterial abundance and community composition in

pond water from shrimp aquaculture systems with different stocking
densities. Front Microbiol. 2018; 9: 2457.



Harlina H, et al.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.
33.

Hoa TT, Zwart MP, Phuong NT, Vlak ]M, Jong MC. Transmission of
white spot syndrome virus in improved-extensive and semi-intensive
shrimp production systems: A molecular epidemiology study.

Aquaculture. 2011; 313: 7-14.
Widagdo A, Fadly ZR, Ariana M, Azis MA, Hanifah A, Keo AS, et

al. Sustainable potential of threadfin bream nemipterus japonicus
in Brondong, East Java, Indonesia. AACL Bioflux. 2019; 12: 1080-
1086.

Harlina H. Isolation and identification of bioactive compound of
kopasanda (Chromolaena odorata 1.) leaf to fight vibrio harveyi on post-
larval tiger prawn (penaeus monodon fabricius). Int ] Trop Med. 2016;
11: 72-79.

Mahlapuu J, Hikansson L, Bjorn C. Antimicrobial peptides: An
emerging category of therapeutic agents. Frontiers in Cellular and

Infection Microbiology. 2016; 6: 194.
Agostini PS, Fahey AG, Manzanilla EG, O’Doherty JV, De Blas C,

Gasa J. Management factors affecting mortality, feed intake and feed
conversion ratio of grow-finishing pigs. Animal. 2014; 8: 1312.

Omasaki SK, Janssen K, Besson M, Komen H. Economic values
of growth rate, feed intake, feed conversion ratio, mortality and

uniformity for Nile tilapia. Aquaculture. 2017; 481: 124-132.

Nunes AJ, Sa MV, Carvalho EA, Neto HS. Growth performance
of the white shrimp Litopenaeus vannamei reared under time- and
rate-restriction feeding regimes in a controlled culture system.

Aquaculture. 2006; 253: 646-652.

Muangkeow B, lkejima K, Powtongsook S, Yi Y. Effects of white
shrimp, Litopenaeus vannamei (Boone), and Nile tilapia, Oreochromis
niloticus L., stocking density on growth, nutrient conversion rate
and economic return in integrated closed recirculation system.

Aquaculture. 2007; 269: 363-376.

Akiya N, Savage PE. Roles of water for chemical reactions in high-
temperature water. Chem Rev. 2002; 102: 2725-2750.

Chhabra R. Soil salinity and water quality. 2017.

Beattie J. PH and the surface tension of water. ] Colloid Interface Sci.

2014; 422: 54-57.

J Aquac Res Development, Vol. 11 Iss. 8 No: 601

34.

35.

36.

317.

38.

39.
40.

41.

42.

43.

4.

OPEN 8ACCESS Freely available online

Clesceri LS, Rice EW, Franson MA. Oxygen (Dissolved). Standard
Methods for the Examination of Water and Wastewater. 2017.

Herbeck LS, Unger D, Wu Y, Jennerjahn TC. Effluent, nutrient
and organic matter export from shrimp and fish ponds causing
eutrophication in coastal and back-reef waters of NE Hainan, tropical

China. Cont Shelf Res. 2013; 57: 92-104.
Wolf-Gladrow DA, Zeebe RE, Klaas C, Kortzinger A, Dickson

AG. Total alkalinity: The explicit conservative expression and its
application to biogeochemical processes. Mar Chem. 2007; 106:
287-300.

Dincer I, Bicer Y. Life cycle assessment of ammonia utilization in
city transportation and power generation. Comprehensive Energy

Systems. 2018; 170: 1594-1601.

Pearson A, Ammonia. Fourth ASHRAE/NIST refrigerants
conference: “Moving towards sustainability. 2012; 101-102.

Tompkin RB. 6 Nitrite. Antimicrobials in Food. 2005; 28: 169.

Deacutis CF. Dissolved oxygen. Encyclopedia of Earth Sciences
Series. 2016; 202.

Boyd WL. The Political Economy of Public Schools. Educ Adm Q.
1982; 18: 111-130.

IEA. Transport Energy and CO2: Moving towards Sustainability.
2009.

Tsikas D. Analysis of nitrite and nitrate in biological fluids by assays
based on the Griess reaction: Appraisal of the Griess reaction in the
l-arginine/nitric oxide area of research. Journal of Chromatography
B: Analytical Technologies in the Biomedical and Life Sciences.
2007; 851: 51-70.

Fissel J, Lam P, Lavik G, Jensen MM. Nitrite oxidation in the
Namibian oxygen minimum zone. ISME J. 2012; 6: 1200-1209.

. Miller AJ, Fan X, Orsel M, Smith SJ], Wells DM. Nitrate transport

and signalling. Journal of Experimental Botany. 2007; 58: 2297-2306.



	Titel
	Corresponding Author
	ABSTRACT
	Figure 2
	Figure 3
	Figure 4

