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Abstract

In this study the effect of two stocking densityg8d 10 post larvaef) on the survival, growth performange
and apparent feed conversion ratio of the giaet teprimp,Penaeus monodonere evaluated over a period of
six months in earthern ponds. The results of thdystevealed that survival rate of shrimps cultumeder low
density of 3 Pt (60.0%) was higher than those grown under higtsitienf 10 PLAY (50.5%). The weigh
gain of the shrimps was better under low densi®g2g/shrimp) when compared to the group of shrimp grawn
under high density (35.@/shrimp). Apparently, the feed conversion ratiogha two groups grown under the
low and high density were similar 3.1 and 3.2 retigely. In conclusion, stocking density less tH&hPLhY is
recommend for culturing. monodorunder the climatic conditions of the Sudanese Red&oast.
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1. Introduction

In recent years, appreciable developments have fbe€le in aquaculture of shrimps all over
the world. Total world shrimp production increasgghificantly during the last two decades.
World shrimp aquaculture production has grown tregoeisly from a production of 200,000
tons in 1985 to approximately 2.7 million tons @03 (Megahed et al., 2013). Shrimps and
prawns take the major share (39.03%) of the totaldwcrustaceans production followed by
freshwater crustaceans and crab/sea-spiders sliara of 25.38% and 13.80%, respectively.
Recently, most of the shrimp aquaculture productiomes from Asian countries. The lead
countries with shrimp aquaculture production aren€hThailand and Vietnam. In 2005, 68
countries reported penaeid shrimp aquaculture ptamy 22 countries reported producing
Litopenaeus. vannamewhile 23 countries were producifgnaeus monodaoftAO, 2007).
Penaeus monodan the species of choice due to its high growth,rsignificant tolerance to
environmental stress, ease in reproduction, andniggiestionable market demand (Shakir et
al., 2014). Growth and production of shrimp speeaiesdependant on the population density.
It is a key factor for the farmers to determine tdptimum stocking density of the animals
being reared to maximize production and profit@pi{Shakir et al., 2014). Different ranges
of salinity have been reported to support the satvand better growth oP. monodon
(Muthu, 1980; Chen, 1984; Chanratchakooblet 1994; Karthikeyan, 1994; Athithan et al.,
2001; and Seneviratne et al., 2001). The black sgemp,P. monodoris one of the largest
penaeid shrimps in the world, reaching 2vfn in body length, and it is of considerable
commercial importance in international markets (@ht1985). P. monodons indigenous to
Sudanese waters (Reed, 1962; and El Hag, 1978).

The only trial of shrimp farming that took placeSmdan was initiated in 2002. The total
area was 2(Ma and it was located 48m south of Port Sudan on the Red Sea cdast.
monodonwas spawned in the hatchery using the technique ofaterdl eyestalk ablation of
females to achieve ovarian maturation and spawiiiagnulated feed is imported from Saudi
Arabia. Under the hyper-saline condition of the Be@ coast (4ppt), the grow-out period to
marketable size (5@) is about 6-7 months (personal contact). Amongdentries of the
Red Sea Coast, Saudi Arabia and Yemen have expedesome successful trials of
commercial shrimp farming. In Saudi Arabia shrimgrniing was initiated in 1988 by
growing the Black tiger shrim@. monodonP. semisulcatus, P. japonicasdP. indicus
(Al-Thobaiti & James, 1996, 1998).

The purpose of this study was to evaluate the etietwo stocking densities (3 and 10
PL/m?) on the survival, growth and feed conversion rafi®. monodorgrown under a semi-
intensive commercial operation at the SudaneseSeRadCoast.
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2. Materials and M ethods

The study was carried out in in Baaboud Shrimp Hacated 4Gkm south of Port Sudan at

the Red Sea coast of Sudan. The study was basddtarcollected from the farm during a—
two grow-out seasons (two production cyclesPomonodonA 1-ha pond was selected and

a detailed study was carried out with respect ® dhblture practices, water quality, feed
utilization efficiency and shrimp production. Dataas collected from this pond all through
two successive production cycles extending each2®mweeks, the pond was stoked with
shrimp post larvae (PLgroduced in the farm hatchery.

The pond was first limed with calcium carbonataré of 100kg/haand then filled with
seawater. Both organic (chicken manure) and inacg@ntilizers (supperphosphatel4) were
used at a rate of 600—7&f/haand 30kg/hg respectively. Undesirable wild species, entering
the pond with seawater supply, were eliminateddptyang saponin at a rate of @@/ha The
pond was initially stocked witR.monodonPLs at a rate of 30 individuats?. In the second
cycle the pond was stocked at a rate of 10 Plhefsame speciesl. Two paddle wheel
aerators (IHP) were operated day and night to maintain dissotwegjen levels above 4.0
mg/l.

Water quality parameters of pond water were cootisly monitored. Dissolved oxygen
and water temperature were recorded twice a dap@d8 and 16:00hr); pH and turbidity
were measured once a day at 1eh@0and salinity was recorded weekly. Regular samgpli
of shrimp stock in the pond was done weekly to naorthe growth and the stock size of the
shrimp in the pond. The stock size was determineekly using a cast net (CN) according to
the following equation (ASEAN,1978);

X = [Average number of shrimp caught by CN|Pond sizer?)]/[Area of the CN ()]

Where X is the stock size in the pond (estimatedifadion). The general performance the
species during the grow-out periods was evaluayedkbermining the survival rate (%), daily
weight gain and specific growth rate SGR %) and were calculated as follows
(ASEAN,1978):

Survival (%) = 100 [(final no. fish — initial noish)/(initial no. fish)]  ........... (2)

Daily weight gain ¢) = [Av. final weight @)—[Av. initial weight @)]/[Days of culture]
........... 3)

SGR (%fay) = [Daily weight gain @)/Av. final weight @)]x[100]  ........... 4)

Commercial pelleted feeds containing 45% proteiRASCO, Saudi Arabia) were hand
broadcasted. The feeds were given 4 times a déyAdl, 11 AM, 5 PM and 8 PM. The
feeding rate was initially 10% of the body weightdahen gradually reduced to reach 3% of
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the body weight by the harvesting time. Two traysasuring 5@mx50 cmin each pond were
used to determine the feeding rate. Size of thietgselas adjusted weekly accordingly to the

size of the shrimp in the pond. For each produatimie the feed conversion ratio (FORAs
calculated as follows (ASEAN1978):

FCR = [Total feed weight givem))/[Shrimp weight gainKg)] .................... (5)

When harvested, shrimp were initially netted usingill net and then the remaining were
harvested by completely draining the pond.

3. Results

The mean values of the different water quality peaters along with standard deviations are
presented in Tables (1 and 2).

Table 1. Mean values with standard deviation of water dqu@iarameters recorded
during the ¥ production cycle

Parameters M eantSd. Min. M ax.
Temperature,’C) 28.0412.80 20.80 32.60
Dissolved Oxygen,nig/)) 6.43 £0.821 4.20 9.20
Salinity, (p?) 42.34+1.58 40.00 46.00
pH 8.16+0.5438 6.20 8.80
Turbidity, (cm) 51.48+5.47 40.00 70.00

Table 2. Mean values with standard deviation of water quglidrameters recorded

during the 2 production cycle.

Parameters

M eantSd. Min. M ax.
Temperature,’C) 28.25+1.42 22.00 31.00
Dissolved Oxygen,ng/l) 5.23+ 0.684 3.30 7.50
Salinity, (p?) 41.86+1.49 40.00 45.00
pH 8.76+0.1460 8.40 9.20
Turbidity, cm) 50.09+5.89 35.00 60.00

In the present study, the stocking density showela impact on the survival rate, final
body weight, specific growth rate, food consumptioid FCR. Final survival rate and weight
of shrimp in the first production cycle (low den3itvere comparatively higher than those in
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the second production cycle (high density Pondsi)ingps cultured under high density ponds
exhibited low survivability, combined with high f@eonversion rates (FCR).

The cultureP. monodonin the £' production cycleyielded 898 kg/ha attaining 60.0%
survival rate presented in Table (3). The PLs, wittmean daily growth rate of 1.@3 grew
linearly from 0.27g to average final weight to 50@for the 183days period presented in
Table (3).

The cultureP. monodorin the 2 production cyclejielded 1799 kg/haand attained 50.5%

survival rate. The PLs, with a mean daily growtteraf 0.18g, grew linearly from 0.4 to
average final weight 35&for the 198aysperiod presented in Table (3).

Table 3. Average Harvest Details &f. monodorCultured during
the ' and 2* production cycles

Parameter First production cycle Second production cycle
Stocking density. (PL/pond) 30,000 100,000
Stocking density, (Pif) 3 10
Grow out period,day) 182 198
Initial average body weightg) 0.18 0.4
Final average body weighg)( 50 35.6
Weight gain, ¢/shrimp) 49.82 35.2
Specific growth rate, (YdAy) 1.03 1.02
Specific growth rate g{day) 0.27 0.18
Survival, (%) 60.0 50.5
Total No. harvested 15,000 50,500

Table 4. Total feed offered and the final biomakg) (during the two production cycles

Grossyield/total feed 1¥cycle | 2"cycle
Total feed offered (TFC)k() 2823 57000
Gross yield of whole shrimpkd) 898 1799
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Tableb5. Gross yield of whole shrimgkg) , total feed offered (kg) and
the feed conversion ratio (FCR) for each productiprie

Grossyield/total feed 1% cycle 2% cycle
Cross yield of whole shrimpkg) 898 1799
Total feed offered,kg) 2823 57000
Feed conversion ratio, (FCR) 3.1 3.2

4. Discussion

Among the physio-chemical parameters tested duhagwo production cycles, pH and DO
appeared significantly differed among the two cycks shown in Tables (1 & 2). The
minimum dissolved oxygen concentrations in high ldgtag density pond were lower than the
optimum level of 4ppm for shrimp growth. Low dissolved oxygen concemdrag in high
stocking density pond might be due to huge bionwsshrimps. Low oxygen level is a
common problem in pond with high stocking densihatt in turn increases disease
susceptibility (Le Moullac et al.,1998).

The stocking density of shrimps is one of the vitab-technical factors that directly
influence the survival, growth, behavior, healgeding, yield and profit (Shakir et al., 2014).
In the present study, the stocking density showetear impact on the survival rate, final
body weight, specific growth rate, food consumptioid FCR. Final survival rate and weight
of shrimp in the T production cycle (low density) were comparativilgher than those in
the 29 production cycle (high density Ponds). Shrimpkuced under high density ponds
exhibited low survivability, combined with high féeonversion rates (FCR). Shakir et al.
(2010) stated that the stocking density of shrimpsne of the vital zoo-technical factors that
directly influence the survival, growth, behavitealth, feeding, yield and profit. In this
study, stocking density of 3 Rirf resulted in lower yield. There was a significararease in
the mortality with increased stocking density. Tdwerage survival rate during the culture
period was 50.5% in high density(10 Rf) pond whereas 60.0% in low density pond (3
PL/m).

Several studies have evidenced that increasedistpdensity cause negative effect on
survival and growth of shrimp (Penha-Lopes et 2006; and Schram et al., 2006). In the
present study, a decreased survivalPof monodonwith elevated stocking density was
observedwhich was similar to the results of Chakrabortyakt(1997) and Shakir et al.
(2010) who reported tha®. monodonstocked at 8 animatsf were showed increased
mortality, lower weight gain and higher food congion. In many studies, the growth and
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production of cultured species were observed talégendent on the population density
(Backiel & LeCren, 1967).

In conclusion, results of the overall study envesathat growth, survival rate, SGR and
FCR of shrimps reared in Sudan at low density pamete higher and therefore a stocking
density of less than 10 Rt is recommend for culturing®. monodonunder climatic
conditions of the Sudanese Red Sea Coast.
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