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Abstract

Two hundred indigenous pink shrimps, Penacus notialis and 19 exotic giant tiger Shrimps, P.
monodon from Buguma Creck were caught in brackish watcr tidal ponds of'the Nigerian Institute
for Oceanography and Marine Rescarch, Buguma in April, May and June 2005. The length-weight
relationship of both species indicated allometric pattern of growth. Regression coefficient values
(b) computed were 2.92 and 2.97 for P. notialis and P.monodon respectively, although the values
are not significantly different from 3 (Isometric growth) (P>0.03). Intcrms of biomass, P. monodon
significantly outweighed P. notialis (P<0.03), having mean individual weight of 13.37 + 8.86g as
compared to P. notialis with a mean weight of 2.82 + 2. 12¢. However, P. notialis indicated a better
condition factor (K) than P. monodon. Computed K values were 0.876 +0.119 and ().803+0.45 for

P notialis and P. monodon respectively. although not significantly different (P>0.05).

Key words: Penacus notialis, P. monodon, brackish water. Length weight Relationship,

condition factor.

—— -
entisssae

Introduction

The pink shrimp. P. notialis
constitutes the dominant penaeid shrimp
caught in both inshore artisanal fishing and
offshore industrial trawling in Nigeria. Its
distribution in both brackish and marine
waters spreads across the entire coastal
wetlands of Nigeria and other parts of west
Africa(Deckae and Ayinla, 1995; Ogbonna,
2001: Abowet et al_, 2006). It constitutes a
significant shell fish catch of the coastal
fishing communities in the Niger Delta
(Ajana. 1996) and has a thriving market in
all major towns of Nigerian coastal states
(Deckac and Avinla, 1995).  Ogbonna
(2001) reported P. notialis as the dominant
speeics of 10.807 mt. shrimp catch of
Nigera in 1997 whose major proportion
was vxported to Europe.

The giant tiger shrimp. P. mondon is
the world’s most valued shrimp species
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and indigenous to southeast Asia. Although
aquaculture has become the major source of
its supply all over the world (FAO, 1999:
Yap, 2003), significant catch of the shrimp
from the wild still exists in some ofits native
countries (Rahman, 2001). Meanwhile, the
species has started appearing in the
Nigerian shrimp catches in recent times,
which indicates invasion of the west
African coastal waters by the species.
Unlike P. monodon whose 80.6% of
the total world production is accounted for
by aquaculture (FAQO, 1999) supply of P.
notialis still depends mainly on capture
from the wild especially in Nigeria and
other parts of West Africa. The need thus
arises for continuous stock assessment and
vield potential evaluation of the shrimps of
Nigerian coastal waters in order to ensure
sustainable exploitation of the resources.



Evaluation of length-weight
relationship provides an essential tool
for stock and yield potential assessment
of aquatic fauna. It is useful in
estimating standing stock biomasses
and densities of various species in a
locality (Gonzalez-Gandaraetal., 2003;
Thomas et al., 2003). Also length-
weight relationship is related to
metabolism in each species and the
environment in which it lives (Claro and
Garica-Arteaga, 1994). Therefore, it
could be used to calculate the condition
factor, a vital tool for assessing the well
being of a species population in
different localities (Bolger and Conolly,
1989: Patrakis ad Stergion, 1995).

This study was aimed at determining
the relationship between length and
weight of the indigenous pink shrimp, P.
notialis and exotic giant tiger shrimp, P.
monodon of Buguma Creek, captured in
the brackish water periods at Buguma in
the Niger Delta. one of the Nigerian
coastal communitics where capture
fishery isa majoractivity.

Materials And Methods
Sampling Station

The brackish water fish farm station
of the Nigerian Institute for
Oceanography and Marine Research at
Buguma, Niger delta Nigeria was the
sampling station. The farm, one of the
oldest in Nigena (Deckae and Ayinla,
1995) is located on fong 6'51'E and 4
35'N (Fig 1). The area is characterized
bv mangrove Vegetation with mainly
Rhizophora, Avicennia, Laguncularia,
and  Adcrostichum(Deck and Ayinla.
1995). The soil at the farm is peaty consisting of
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mangrove remains know as Chikok™ and
50% clay (Dublin-Green and Ojounuga,

1988).
The farm consists of fifteen earthen

ponds whose sizes range from 0.4ha to
1ha, which are used for fish and shrimp
research. The ponds receive water by
tidal flow from Buguma Creek through a
main channel connected to the creek.
(Fig. 2, 3) Water flows into the creck
from New calabar river during éach of
the diel tidal regimes that characterize
the arca. The salinity of the creck water
during sample collection period ranged
from 14-19% while PH varied from 6.27
t07.73.

Sample Collection
Tidal water, which brings in the shrimps

from the creek. was allowed to flow in
during high tide by opening the main
channel sluice gate. The water together
with the shrimps was allowed to fill two
unstocked 0.4haponds. The boards at the
ponds gates were arranged in such a way
that (0.6-1.0m depth of water was retained
in the ponds. The ponds were filled and
partially drained with each tidal change.
Trapped shrimps were collected aftertwo
weeks following complete draining of
the ponds with screen meshes at the gates
to prevent the shrimps from escaping.
Collection was done by seining in the
drainage basins of the ponds after which
P. notialis and monodon were sorted out
of'the entire catch and counted. Samples
were collected monthly from April to
June 2005.



Aspect of meteorological Factors and Temperature
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Fig. 1: Eastern Niger Dclta showing the position of study area

Morphometric measurement
The total length (TL) of each

shrimp was measured from the tip
of the rostrum to the tip of the
telson to the nearest 0.0 lnun using
a pair of vemier calipers. The
weight of each shrimp was taken
and recorded to the nearest 0.1g.
using “OHAUS” digital Top
loading weighing balance, model
THL60415)\

Datu Analysis

For each species, the entire
three months samples data were
pooled together. The mean
Total length and weight as
well as the standard deviations
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were calculated for each species.
Using the pooled data, the length-
weight pairs were fist plotted under
FAO Fish Stock Assessment Tool
(FISAT) data Analysis programme
to Identify and delete obvious
outliers (Gayanio et al 1996). The
length-weight relationship
parameters. a, b, rand 1’ were
computed using regression
analysis of the same programme.
The FISAT programme allows for
logarithmic transformation of
W=a/b (Thomas et al, 2003) into
Log W= log a + b log L where
W=weight of the shrimp in gram,

L=length of the shrimp in mm, a =



proportionality constant and b =
regression coefficient.
According to Gayanio et al., (1996). a
sample size of minimum of ten in
number is valid for length-weight
relationship analysis under the FISAT
programme. The body conditions
factors (k) of each shrimp was
determined using the equation of
Worthington and Ricardo (Fagade and
Olaniyan 1972):

~ Weight

" (Total lengthy

The mean K as well as standard
deviation was determined for each
species.

The data were subjected to unpaired t-
test at 95% confidence level to
determine the significance of
differences in computed values
between the two species as contained
in Ogbeibu (2005)

Results

Total numbers of 200 P.
notialis and 19 P. monodon specimens
were collected during the study period
(Table 1). Total length of P. notialis
ranged from 22.70 to 108.60mm with
a mean value of 64.49 +17.57mm
whereas P. monodon total length
ranged between 74.45 to 173.50mm
with a mean value of 113.71lmm +
548mm. The body weight of P.
notialis ranged from 0.10g and 8.90g,
with amean value of 2.82+2.129 while

that of P. monodon ranged between

4.20g and 39.40g with a mean value of
13.37 + 8.86g (Table 1). The body
weight of P. monodon was
significantly higher than that of P.
notialis (p<0.05).

Figures 3 and 4 present the
plotted length-weight relationships for
P. notialis and P. monodon
respectively. The overall length-
weight relationship of P. notialis was
log W =2 .92logL-log4 913, while that
of P. monodon was logW=2.97 logL-
log5.032 (Tablel). The b values, 2.92
for P. notialis and 2.97 for P. monodon
were
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Not significantly different from 3
(p>0.05).

The mean condition factor (K) for P.
notialis was 0.876+0.119, while that of
P. monodon was 0.803+0.113
(Tablel). The K wvalues for both
specics were neither significantly
different from each other nor
significantly different from |
(p>0.05).

Discussion

The marked difference in the
total numbers of P. notialis and P.
monodon caught during the study
period can be explained by the fact that
the former has been a common
penaeid shrimp of coastal water of
Nigeria and other parts of West Africa
(Obakin. 1972; Bayagbona et al,
1979;  Deekae and Ayinla, 1995;
Abowei et al., 2006) where the latter’s
occurrence 1s more recent.

The observed significantly higher
body weight of P. monodon than that
of P. notialis is attributed to its ability
to grow bigger and at a faster rate than
other penaeid shnmps and its hardy
nature, being able to withstand and
tolerate a wide range of salinity
despite the optimal level of 10-25%
(New and Rabanal, 1985). Good and
impressive growth of P. monodon has
been reported in fresh water lake of the
Philippines (Pantatisco, 1979); rnivers
irrigation channels and ground water
of Thailand (Raghunath et al.. 1997).
and under above 40% salinity
condition in Saudi Arabia (Yap, 2003).
The regression coefficient (b)
of 2.92 and 2.97 for P. notialis and p
monodon respectively indicates
allometric growth of both spccies.
According to Thomas et al. (2003),
regression coefficient of 3 of an ideal
fish or other aquatic fauna is indicative
of maintenance of dimensional
equality as the organism grows
(isometric growth). B value of less
than 3 shows that as the organism
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Table 1: Length-weight Relationship and related statistics of P. notialis and P.
monodon of the Buguma brackish water creek, Niger Delta, Southern

Nigeria (April — June 2005)

log (YOTAL LENGTH mn)

Fig.3: Length — Weight Relationship of P. notialis
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Fig.4: Length — Weight Relationship of P. monodon
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mcreases in length, 1t hecomes more

slender (negative growthy while value of

greater than 3 denotes positive allometric
growth, a situation whereby the organism
hccomes more slout as it increases in
length.

Meanwhile.  an
ahsolute isometric growth (b=3) in nature
1s occasional (Baganal, 1978; Bassey and
Ricardo, 2003). Deviation from isometric
growth is often observed as most aquatic
organisms change shape as they grow
(‘Thomas ¢t al., 2003). The direction and
degree of deviation of b is largely
influenced by the Productivity of the
immediate environment of the organism.
Highly Productive zoncs tend to promote
positive allometric  growth while  low
productive oncs such as deep-sea zone
enhance ncgative  allometric growth
(Philip and Mathew, 1996; Prasad, 2001;
Thomas et al., 2003). Prasad (2001)
recorded higher, b valuc (3.223) for P.
monodon  semi-intensively  rcared  in
Kerula, the region with the highest
productivity in India than those reared in
other regions. Thomas ct al. (2003) also
reported a trend of negative allometric
growth with inercase with depth exhibited
by species of {ish ol continental slope
beyond 250m depths along the west coast
of India.

The estimated b values for P,
notialis and P. monodon in this study,
2.92 and 2.97 respectively tend to indicate
negative allometric growth of both species
but not significantly diffcrent from 3,
(isometric growth). This suggests  the
relatively  productive  nature  of  the
brackish water of Buguma creek. Similar
negative allometric growth has  been
recorded for somc other aquatic fauna
species in the Niger Delta These include
b value ol 2.92 for Nematopalaemon
hastatus (Enin, 1994) and 2.38 for snake
head, Channa Channa ol the fresh water
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swamps (Alfred-Ockiya, 2000). However,
Enin (1994) reported positive allometric
growth of Macrobrachivim macrobrachion
(b=3.28) of Cross River estuary while
Basscy and Richard (2003) reported b
values of 3.072 and 3.209 for male and
female  of  Aphiosemion  gardneri
respectively in Mfangmfang pond in Uyo,
Niger delta, Nigeria.

The observed condition factor (K)
for . notialis and P. monodon in this
study, 0.876 and 0.803 respectively (P
0).05) suggests the ccological suitability of
the brackish water of Buguma creek to be
co-inhabited by indigenous pink shrimp,
p. notialis and cxotic giant tiger shrimp P.
monodon

References

Abowei, IF., Deckac S.N., Alison, M.E.,
Tawari, (.C'., Ngodigha, S.A. (20006)
Areview  of  Shrimp  Fisheries  In
Nigeri.a Pre-Joe Pub. Port Harcourt
Nigeria 10Pp

Ajana AM. (1996) survey of coastal and
brackish water shellfish fisheries of
Akwa Ibom state. A Relils Report for
National Agricultural Rescarch project

Alfred-Ockiya, 1LF. (2000). The length-
weight Relationships of Snake-head
(Channa) from the freshwater swamps
of Niger Delta, Nigeria. Journal. of
Aquatic Science. 15:12.

Bagenal T.B. (1978) Methods  for
Assessment  of  fish - Population in
Freshwaters.  Blackwell — Scientific
Publ. Oxford 75-89p

Bassecy FE.A., Richard P.K (2003)
scasonality in occurred and growth of
Aphyosemion gradnerei (Bolenger) in
mfang miang pond in Uyo, Nigeria.
The Zoologist 2:2:68-75.

Bayagbona, E.O., Sagua V.O.. Afinowi
M.A. (1979). A survey of shrimp
resources of Nigeria. Mar Biol. 11:178-
189.



Yakuh, A.S. and Ansa, F.J

Bolger. | and P.1.. Connolly (1989). The
selection of  suitable  Indices  for
measurement and analysis of fisheries
conditions J. of fish  biol. 34 (2): 171-
182

Claro. M.R and J.P. Garcia-Arteaga (1994).
Crecimiento In R. Claro (ed) Ecologia de
los peces marinos de cuba. CIQRO
Mexico 525p

Deckae, S.N. and O.A. Ayinla (1995).
Studies on the culture of the southern
Pink  Shrimp, Penaeus notialis  in
Brackish water ponds in the Niger delta
Nigerian Institute for Oceanography and
Marine Research (NIOMR) Tech. Paper
No 101

Dublin-Green, .0 and Ojunuga A.G.
(1988). The problem of acid-sulphate
soils in brackish water aquaculture. A
preliminary study of the soils of NIOMR
Fish farm Buguma, Rivers state NIOMR
Tech paper No 45:20Pp

knin, Ul (1994). The artisanal shrnimp
fishery of the outer Cross River Estuary,
Nigeria. PLD  Thesis, university of
Calabar Nigeria 204p

tragade S.0. and C.1. Olaniyan (1972). The
biology of West  African  Shad,
Ethmalosa Frimbiata  (Bowdich) in the
Lagos lagoon, Nigeria Jown of fish
hiol , 4:219-233

FAO  (1999)  Aquaculture  Production
Statistics. F'AO  fisheries Circulur No
815, Rev. 11, FAO, Rome.

Gayantlo, F.C'., Spare, P., Panly, D. (19906)
FAQ) ~ [CLARM Stock Assessment Tools.
User's manual FAQ/UNDP, ROME 25p

Gonalez - Gandara, C., Perez ~ Dz, k.,
Santos-Rodngueyz, 1., Arias-Gonzalez,
J.1.(2003).Length-Weight Relation-ships
of coal reel fishes from the Atlantic
Reel, Yucatan, Mexico. Naga, [CLARM
O 26(1): 14 - 16.

New M.B. and Rabanal, H.R. (1985). A
review of the status of penacid shrimp
Aquaculture in south Fast Asia. 2™

< The Zoologist

Australian National prawn Senunar 307
- 325,

Obakin, M.A. (1972). A resources survey
for shrimps off the Niger Delta. Progress
Report, Fed Dept. Fishenes, Nigena
Ann. Rep., 1972. 39 —44p

Ogbeibu AL, (2005) Biostatistics: A
Practical Approach to Research and
Duta Handling Mindex Puble. 86p

Ogbonna J.C. (2001) Reducing the Impact
of Tropical Shrimp trawling fisheries on
living marine Resources through the
Adoption of environmentally friendly
Techniques and Practices in Nigena.
FAOQO/UN Fisheries Circular No 974

Pantastico, T.B (1979) Rescarch paper
presented at the Tech. Consultation of
Available Aquaculture Technology in
Philippines 8-10, Feb., 1979. 5p.

Patrakis, S and K.1. Stergion (1995) Weight
~ Length Relationship for 33 species of
fish in Greek water. Fish Res. 21:456 -
469

Phillip K.P. and Mathew K. (1996) Length
-~ weight relationships  and relative
condition factor in Princanthus hamrur.
Fish Tech 33: 79 - 83

Prasad, G. (2001) Length-weight
relationships  of  Penacus  monodon
Reared in semi - Intensive culture

systems of kerala India Nuga. ICLARM
Q.24: (1 &2:18-19

Ragunath B., Shivapa, J., Hambrey .B.
(1997).  Tiger Shrimp culture in
freshwater. Info Fish International 4:26-
46

Rahman M. (2001). The Impact of Shrimp
trawling on living marine resources of
Bangladesh. FAQO Fisheries Circular No
974

Thomas, J., Venus, S., Kurup, B.M.
(2003). Length-weight  relationship  of
some deep see fishes inhabiting  the

continental slope beyond 250m  depth
long west coast of India Naga {CT.ARM
Q26:17-21.





