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ABSTRACT

Blue crab (Portunus pelagicus) is a potential marine crustacean’s commodity. The increase demand
both local and international market of the blue crab result in the culture development of this species.
The larval stage of blue crab, especially at zoea IV to megalopa, plays an important rule on the
successful of the production of marketable size under culture condition.

Low survival rate of zoea IV to megalopa stage mostly due to their photo taxis behavior, thus,
they are trapped at the water surface. Management of water flow rate on the zoea IV holding tank may
be able to reduce their mortality rate and can reach megalopa stage successfully. The water flow rate
management would keep the zoea in the suspension as well as improving the water quality, i.e.
increases the dissolved oxygen in the water.

This investigation was done to find out the effects of different water flow rates on the survival
rate of blue crab (Portunus pelagicus) zoea IV stage. The tested animal was blue crab at zoea IV stage
which undergoes an investigation up to megalopa stage. An experimental method with a Completely
Randomized Design was applied. The 5 (five) treatments of different water flow rates were used, i.e.: A
(0,25 I/minute), B (0,5 I/minute), C (0,75 I/minute), D (1,0 I/minute), E (0,0 I/minute). Each treatment
was replicated three times.

The results shows that different water flow rates gave a highly significant difference (P<0,01)
on the survival rate of blue crab zoea IV - megaloga stage. The highest survival rate at the end of the
experiment (at megalopa stage) was at treatment C (0,75 I/minute): 30,44%
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INTRODUCTION

Blue crab (Portunus pelagicus) is a potential
marine crustacean’s commodity. The
demand of blue crab both local and
international market increases and cannot be
fulfilled due to the dependency on their
natural catch/fishing. The USA demand on
blue crab was 65.000 — 75.000 metric tones

in 2005 (Kristianto, 2005). According to
Directorate General of Fishing Depatment
of Marine and Fisheries (2005) the blue crab
fishing was only 35.000 — 40.000 metric
tones and it was declining at the end of
2005. To fulfill the local and international
demand on blue crab, therefore, rearing of
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this species is urgently needed. Cultivation
of blue crab will also sustain the blue crab
population in the sea.

Blue crab has several characteristics
that make it possible to be grown under
culture condition. These characteristics are:
blue crab spawn all the year, 30-50% of
captured female blue crab were berried
female (brood stock), high fecundity and
hatching rate. Most of all, blue crab larvae
can be produced in captivity (Mardjono,
2002).

The main problem in blue crab rearing
is seed supply. . The larval stage of blue
crab, especially at zoea IV to megalopa, plays
an important rule on the successful of the
production of marketable size under culture
condition. Low survival rate of zoea IV to
megalopa stage mostly due to their photo
taxis behavior, thus, they are trapped at the
water surface. Management of water flow
rate on the zoea IV holding tank may be able
to reduce their mortality rate and can reach
megalopa stage successfully. The water flow
rate management would keep the zoea in the
suspension as well as improving the water
quality, i.e. increases the dissolved oxygen in
the water.  According to Ong (1964) the
dissolved oxygen level needed for blue crab
larval  development was 4-6 mg/l
respectively. Furthermore it was mentioned
that the larval development would be
disturbed when the DO level less than 3 mg/I.

The dissolved oxygen level is affected
by several factors, such as temperature,
salinity, partial gas pressure and water flow
rate  (Alabaster and Lloyd, 1980 In
Hutagalung, 1988). It was mentioned further
that the water flow rate in the holding tank
can stabilize the temperature and dissolved
oxygen in the water at the optimal condition.
Furthermore, water flow rate will also able to
distribute dissolved oxygen in the holding
tank evenly and also increases the oxygen
diffusion in the water (Landau, 1992 In
Wulandari, 2002). Water flow rate may be
able to reduce the mortality rate of blue crab
zoea IV stage because of their planktonic and
photo taxis behavior. The water flow is able
to keep the zoea in the suspension.

MaATERIALS AND METHODS

Materials.-- Blue crab of zoea IV stage
were used as tested material and undergo the
investigation until megalopa stage with
carapace total length of 1-1,2 mm. The
stocking density of the crab was 50 zoea
IV/liter media. A plastic pale of 35 cm
diameter, 20 cm depth was used as the
holding tank with the water volume of 3
liters. So that there were 150 crabs zoea
IV/holding tank the sea water at the salinity
of 33 — 34 ppt was used as the media which
was doubled sand filtered prior utilization.
During the experiment, the blue crab zoea
IV were fed using artemia nauplii at the ratio
of ratio 20-50 artemia nauplii/crab/day, and
was given twice a day.

The water header tank and the
holding tanks were arranged in such
away (Fig. 1) so that the water flow rate
in each holding tank could meet the
treatments applied.

Methods.-- An experimental method with a
Completely Randomized Design was
applied. The 5 (five) treatments of different
water flow rates were used, i.e.. A (0,25
I/minute), B (0,5 I/minute), C (0,75
I/minute), D (1,0 I/minute), E (0,0 I/minute).
Each treatment was replicated three times.
Data Collection.-- The survival rate data
were collected at the end of the investigation
(after 6 days) when the crab reach megalopa
stage. While the water quality parameter
included temperature, DO, pH were
controlled and monitored daily.

Survival rate data of from crab zoea
IV to megalopa stage was calculated
following the formula (Effendi, 1997):
Data Analyses.-- The survival rate data
were tested is homogeneity, additively and
normality and then analyzed using Analyses
of Variance (ANOVA) to find out the effects
of treatments applied. If the treatments
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Fig 1. Header Tanks and Holding Tanks Lay Out Design: a. Inlet header tank; b. Inlet pipe; c.
Outlet; d. Outlet header tank; e. Pump; f. Filter; g. Holding tanks; h. Infuse water;

i. Inlet pipe flow regulator; j. Filter

SR = ﬂ x 100% SR = Survival rate (%)
No Nt = Total number of megalopa
No = Total number of Zoea IV

showed a significant different, the survival
rate data were analyzed further using multiple
range Duncan Test. The water quality
parameters were analyzed descriptively.

REesuLTs AND DiscussioN

Results.

Survival Rate.-- The survival rate data was
collected at the end of the investigation, i.e.
after 6 days. During 6 days investigation the

zoea |V stage was already changed in to
megalopa stage. The survival rate data at
megalopa stage was shown in Table 1

It shows that the highest survival rate was
found at treatment C (0,75 I/minutes):
30,44%, followed by treatment D (1,0
I/minute): 28,67%, B (0.5 I/minute):
17,77%, A (0.25 I/minute): 9,56% and the
lowest survival rate was found at treatment
E (0,0 I/minute): 6,67% as also shown by
Fig 2.
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Table 1. Survival Rate Data (%) of Blue Crab (P. pelagicus) Megalopa Stage

Treatments 1 Repllzcatlons 3 Average + SD
A (0.25 l/minute) 11.33 6.67 10.67 9.56 + 2.52
B (0.5 I/minute) 18 14 21.33 17.77 + 3.67
C (0.75 l/minute) 31.33 26.67 33.33 30.44 + 3.42
D (1,0 I/minute) 30 24.67 31.33 28.67 + 3.52
E (0,0 l/minute) 9.33 4 6.67 6.67 + 2.67
40 -
4A4+3.,
35 - 30441342 28.67+3.52
< 30 1 T T
N 1
=25 17.78+3.67 1
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Fig 2. Histogram of Survival Rate Data of Blue Crab Megalopa Stage
Table 2. Analyses of Variance of Survival Rate Data of the Blue Crab Megalopa Stage

Source of Df TSqr MSqr F e Pl
0.05 0.01
Treatmnents 1399.3923 4 349.84808  34.278 ** 3.48 5.99
Error 102.0623 10 10.20623
Total 1,501.4546 14

** Highly Significant Different

The Analyses of Variance of survival rate  survival rate of blue crab zoea IV -
data of the blue crab megalopa stage was  megalopa significantly (P<0,01)
shown in Table 2. A Multiple Range Duncan Test (Table 3)

The analyses of variance shows that the  was applied to find out the significant

treatments of water flow rates affected the different between treatments.
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Table 3. The Multiple Range Duncan Test of the Survival Rate Data

Treatments Mean Value  Difference

c 30.4433 C

D 28.6667 1.7766 D

B 17.7767 12.6666** 10.8900** B

A 9.5567 20.8866**  19.1100** 8.2200* A

E 6.6667 23.7766**  22.0000**  11.1100** 28900 E

**: Highly significant different; * : significant different

Water Quality Parameters.--The water
quality  parameters:  temperature, pH,
dissolved oxygen (DO) and ammonia were

monitored and controlled to keep tolerable
limit condition for the blue crab larvae. The
water quality parameters range was
presented at Table 4.

Tablel 4. Water Quality Parameters Range During the Investigation

Parameters Observation Toll?;?i?le Reference
Temperatures (°C) 32-32.6 32-33 Suprapto and Hartoko, 1991
DO (mg/l) 4,28 —-5,88 5,03-8,80 Islamulhayati, 1984
pH 7,9-85 7,7-8,6 Cowan, 1984
Ammonia (mg/l) 0,0121 - 0,0306 <0,1 Boyd, 1989

Discussion

Survival Rate.—The result of the research
showed that the different water flow rate
affected the survival rate of blue crab stage
zoea IV-megalopa significantly (P<0,01), and
the highest survival rate was found at
treatment C (flow rate 0,75 I/minute): 30,44
% and followed by treatment D (flow rate 1
I/minute): 28,67%); B (flow rate 0,55
I/minute): 17,77%; A (flow rate 0,25
I/minute): 9,56% and the lowest was at
treatment E (flow rate O I/minute): 6,67%.
The different water flow rates would create
the water movement which could help the
larvae movement in the water column and
could help them to prey the live natural food
given. Different flow rates could also
increase the dissolved oxygen content in the
water, thus, could support the blue crab
larva live. According to Landau (1992) In
Wulandari (2002) the water flow rate could
create aeration and increase the oxygen
diffusion in the water, thus, increase the
dissolved oxygen content, as well as could
distribute oxygen in the water.

The highest survival rate at treatment C may
be due to the proper water flow rate supplied
(0,75 I/minute), i.e. neither not too strong
nor too slow, so that the larvae could
maintain themselves and kept their body
balance in the suspension or in the water
column. This assumption was supported by
Effendi (1977) who mentioned that too
strong water flow rate would affect the
larvae lost their balance in the water column
and crashed each other and the tank wall. As
a result, this condition could result in their
body damage and mortality.

On the other hand, the still water (0
I/minute) at treatment E showed the lowest
survival rate: 6,67%. The highest mortality
in the treatment E was assumed because
most of the blue crab larvae were aggregated
or accumulated in the bottom of the holding
system. The high density of the blue crab in
the bottom of the holding system could
create cannibalistic amongst them since the
natural food given, i.e. live artemia nauplii,
were actively moving in the water column so
that the blue crab larvae could not prey on
them. Kasry (1991) mentioned that live
natural food was needed by blue crab larvae
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for their live and growth. The highest
mortality rate at treatment E was assumed
due to the less dissolved oxygen content
because there was no oxygen addition during
the investigation, moreover the larvae were
accumulated in that bottom of the holding
system. As mentioned by Boyd (1989) that
the dissolved oxygen concentration in the
water was varied according to the water
column, and the lowest concentration was in
the bottom of the holding system.

Water Quality Parameters.—The water
quality parameters during the investigation
were monitored and controlled to keep the
tolerable limit conditions for the blue crab
larvae live and growth. Table 4 showed that
the water quality parameters were still at the
tolerable limit for blue crab stage zoea IV —
megalopa live and growth (Cowan, 1984;
Islamulhayati, 1984; Boyd, 1989; Suprapto
and Hartoko, 1991)

CONCLUSSION

From the results of the research it could be
summed up that:

1. Different water flow rates significantly
affected the survival rate of blue crab
stage zoea IV — megalopa

2. The best water flow rate was found to be
0,75 I/minute which could give the
highest survival rate: 30,44% of blue crab
stage zoea IV - megalopa

REFERENCES

Boyd, C.E. 1989. Water Quality Management
and Aeration In Shrimp Farming.
Water Harvesting Project of Auburn
University. Alex Bocek (Editor).
359pp.

Cowan, L. 1984. Crab Farming in Japan,
Taiwan, and The  Philippines.

Queensland Department Internationals
of Primary Industries. Brisbane. 85pp.

Perikanan.
Nusantara,

Effendi, M.l. 1997. Biologi
Yayasan Pustaka
Yogyakarta. 163 him.

Hansen, S.R. 2003. Assessment Of Impact
To Aquatic Life Associated With
Circulation Of Saline Pond Water.
pdf_files.
http://www.southbayrestoration.org.

Hutagalung, H.P. 1988. Pengaruh Suhu Air
Terhadap  Kehidupan  Organisme
Air.(Effects of Water Temperature on
the Survival Rate of Aquatic
Organisms).  Pewarta Oseana, Vol.
X111, Nomor 4. Jakarta: 153-164.

Islamulhayati. 1984. Pengaruh Pemberian
Jenis  Makanan  Dengan  Padat
Penebaran Yang Berbeda Terhadap
Survival Rate Burayak Rajungan
(Portunus pelagicus Linn). (Effects of
Different Natural Food Stocking
Density on the Survival Rate of Blue
Crab(Portunus pelagicus Linn)
Larvae) Thesis Sarjana.  Tidak
Diterbitkan.  Universitas Brawijaya,
Malang. 106 him.

Kasry, A. 1991. Budidaya Kepiting Bakau
dan Biologi Ringkas (Mangrove Crab
Farming and Their Biology). Penerbit
Bharata. Jakarta. 94 him.

Ong, K.S. 1964. The Early Development
Stages of Scylla serrata Forskal
(Crustaces Portunidae) Reared in The
Laboratory. Fish Research Institute,
Glugor. Penang. Malaysia: 135-146.

Suprapto, D and A. Hartoko. 1991. Effect of
Water Quality and Antibiotics on
Survival and  Development  of
Mangrove Crab (Scylla serrata) and
Swimming Crab (Portunus pelagicus)
Larvae. Fakultas Peternakan,

The Effects of Different Water Flow Rates on The Survival Rate of Blue Crab ( Portunus pelagius ) Zoea IV — Megalopa Stages

198



Journal of Coastal Development
Volume 10, Number 3, June 2007 : 189 - 198

ISSN : 1410-5217
Accredited : 23a / Dikti / Kep / 2004

Universitas Diponegoro. Semarang. 30
pp.

Woulandari, V.D. 2002. Pengaruh Kecepatan

Aerasi terhadap Kecepatan Penetasan,
Daya Tetas dan Kelangsungan Hidup
Larva lkan Discus (Symphysodon
discus) pada Stadia Awal The Effects of
Airation Flow rate on The Hatching
adan Survival Rates of Symphysodon

discus Universitas Diponegoro. (Skripsi
S1) 86 him.

http://www.ciesm.org/atlas/swimming crabs,

2002 Pengamatan Aspek Biologi
Rajungan. Menunjang Teknik
Perbenihannya (Biologycal Aspects of
Blue Crab. A Supporting Technique
for Propagation).
http://www.dkp.go.id.  Artikel 18
Oktober 2004. 5 him.

The Effects of Different Water Flow Rates on The Survival Rate of Blue Crab ( Portunus pelagius ) Zoea IV — Megalopa Stages

198



	Source of Variance
	Df
	TSqr
	MSqr
	F calc
	CONCLUSSION

