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ABSTRACT

Prawns are of nutritional and economic importance, while morphological studies aid in the proper identification of
organisms. Thus, considering the importance of prawns and need to provide morphological information, 150 samples
of Macrobrachium macrobrachion and 100 samples of M. vollenhovenii were collected from fishmongers along
Badagry Creek and examined for meristic and morphometric features. M. macrobrachion and M. vollenhovenii
exhibited negative allometry with “b” values of 2.51 and 1.48 respectively. Males of both prawns were larger than the
females. There was a high and positive correlation between total length and carapace length (M. macrobrachion, r =
0.84; M. vollenhovenii, r = 0.85) and between total length and rostral length (M. macrobrachion, r = 0.82; M.
vollenhovenii, r = 0.80). Both prawns had more spines on the dorsal than the ventral side of the rostrum. Males
predominated over females with a sex ratio of 1:1.83 (M. macrobrachion) and 1:1.08 (M. vollenhovenii). At 5% level of
significance, there was a significant difference in the sex ratio recorded for M. macrobrachion, but there was no
significant difference for M. vollenhovenii. The negative allometry recorded for both M. macrobrachion and M.
vollenhovenii from Badagry Creek might suggest an over-exploitation of these prawns and reduction in natural
productivity of the Creek as a result of anthropogenic activities; therefore, it is important that measures be put in place
to address these possible causes with a view to ensure the survival and availability of these prawns.
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INTRODUCTION Macrobrachium in Nigeria, which are M. vollenhovenii, M.
macrobrachion, M. felicinum and M. dux, with M.
vollenhovenii and M. macrobrachion being the largest.

Both M. vollenhovenii and M. macrobrachion have

Macrobrachium species are decapod crustaceans
belonging to the family Palaemonidae. These prawns are

of high economic importance globally and have been
subjected to intense aquacultural practices across the
world. Macrobrachium species are found across the West
African coast (Jimoh et al., 2005), and, in Nigeria, have
been reported to have an extensive distribution across
the southern region of Nigeria (Akintola and Bakare,
2011). Bello-Olusoji et al. (2004) reported four species of

aquaculture potentials; consequent upon which several
researchers have reported on their biology. Molecular
studies have also been used to characterize these
prawns (Jimoh et al., 2013; Makombu et al., 2019);
however, due to the huge expenses involved in molecular
characterization, several authors have resorted to
morphological studies. Such studies include those of
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Jimoh et al. (2012), Konan et al. (2017), Adite et al.
(2013) and Eniade et al. (2019). Morphological
characters are generally divided into two major
categories viz morphometric and meristic. Measurable
characters are referred to as morphometric characters
while countable characters are known as meristic
characters. Morphometric analysis and relative growth
studies are widely used in decapod crustaceans (Loveth
and Felder, 1989) because of the possibility of changes
related to sex, environmental conditions, food
consumption, reproduction and genetics (Konan et al.,
2017). Jayachandran and Joseph (1988) also reported
that variations in the growth of individual prawn or group
of prawns can be measured using morphometric
relationships. Furthermore, morphological studies are
useful in the study of seasonal variations in growth
(Rickter et al., 2000) and estimation of weight from length
(Beyer, 1991). Santos et al. (2002) and Rahman et al.
(2004) also reported that allometry is an important factor
for biological, physiological and ecological processes,
and fisheries assessments.

Using morphological studies, Jimoh et al. (2012)
reported low mean prawn size for the Macrobrachium
stock in Badagry Creek as a result of possible over-
exploitation; this study therefore was a follow-up study on
the morphology of these palaemonid prawns and the
implications for conservation of the Macrobrachium stock
in the Badagry creek.

MATERIALS AND METHODS
Sampling Station

Badagry Creek (Figure 1) is a part of the network of
creeks, rivers and lagoons in Lagos, southwest Nigeria.
The creek lies between latitudes 6° 22' and 6° 42'N and
longitude 2° 42' and 3° 42'E (Agboola et al., 2008). It is a
long stretch of water body covering about a distance of
106.5 kilometers. The major sources of waters into the
creek are River Queme and Nakoue lagoon. It is the
combination of these two water bodies that form the
Badagry creek which joins part of the continuous lagoon
known as Osa lagoon that stretches from Porto Novo to
Lagos (Aderinola et al., 2013). The creek opens into the
Atlantic Ocean via the Lagos harbour. The creek is
shallow with irregular topography and the average water
depth of Badagry creek is about 3.5m (Ajani and
Balogun, 2015). The Creek is approximately equidistant
from the entrances of Lagos and Cotonou harbours. The
climate around Badagry creek is characterized by two
seasons — rainy season which lasts from May - October
and dry season from November — April (Jimoh et al,,
2019).
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Collection of Samples

One hundred and fifty (150) samples of Macrobrachium
macrobrachion and one hundred (100) samples of M.
vollenhovenii were collected from Badagry Creek for the
morphological studies. The prawns which were caught
with baited non-return valve traps were purchased from
fish mongers along the Badagry Creek and transported
on ice to the Fisheries laboratory of the Lagos State
University for analysis. ldentification of the specimens
was done using Marioghae (1990) as a guide.

Morphometric and Meristic Measurements

The samples of M. macrobrachion and M. vollenhovenii
were examined for morphometric and meristic features.
The morphometric features examined were total length
(from tip of rostrum to the tip of telson) with a transparent
30cm ruler, carapace length (from eye socket to mid-
dorsal margin of carapace) and rostral length (from the tip
to the posterior margin of the orbit) were measured with
dividers. The carapace length and rostral length were
then determined by putting the dividers to a 30cm ruler
and the measurements recorded. The total length,
carapace length and rostral length were measured to the
nearest 0.1cm while the body weight was measured to
the nearest 0.01g with a top-loading Mettler balance
(Model PE 1600). The meristic features counted were
the number of spines on the dorsal and ventral sides of
the rostrum.

Total Length-Body Weight Relationship

The relationship between total length and body weight
of M. vollenhovenii and M. macrobrachion were studied
and represented by the equation:

W=a + L" (Le Cren, 1951)

where W = body weight (g), L = total length (cm), a =
regression constant and b = regression coefficient.

The equation was further transformed into a linear
regression equation as:

LogW= Loga+blLoglL

Total Length-Carapace Length and Total Length-
Rostral Length Relationships

The total length-carapace length and total length-rostral
length relationships were studied using the equation:
Y=a + bx

where Y = dependent variable (carapace length/rostral
length), X = independent variable (total length), a =
regression constant and b = regression coefficient. This
was transformed into a linear regression equation as: Log
Y = Log a+ b LogX
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Determination of Sex Ratio

Samples of M. macrobrachion and M. vollenhovenii were
separated into male and female by visual examination of
the presence of eggs.

the abdomen for Further

Jimoh and Lawal 535

separation was done using Anetekhai (1990) as a guide.
The differences in the sex ratio were determined using
chi square at 5% level of significance (p<.05).
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Figure 1: Map of Badagry Creek, Lagos, Nigeria

RESULTS
Morphometric and Meristic Features

Presented in Table 1 are the morphometric and meristic
features of M. macrobrachion. The total length for male
and female M. macrobrachion ranged from 5.2-11.8cm
(mean=  8.44+1.51cm) and 5.7-10.3cm (mean=
7.54+1.28cm) respectively. The total length range for the
combined sexes of M. macrobrachion was 5.2-11.8cm
(mean=8.13+£1.48cm). The corresponding body weight
range for males, females and combined sexes of M.
macrobrachion were 1.52-19.80g (mean=8.21+4.06gq),
2.18-15.90g (mean =5.99+3.65g) and 1.52-19.80¢g
(mean=7.47+£4.03g) respectively. The respective mean
carapace length and rostral length for males were

2.44+0.69cm and 2.71+0.50cm, while the mean carapace
and rostral lengths respectively for females were
2.06x0.48cm and 2.28+0.34cm. The mean value
recorded for carapace length and rostral length in the
combined sexes were 2.31+0.59cm and 2.56+0.49cm.
The dorsal rostral spines count for male and female M.
macrobrachion  respectively ranged from  5-14
(mean=9.98+1.51) and 7-15 (mean=10.30+2.24) while
the wvalue for the combined sexes was 5-15
(mean=10.09+1.80). The ventral rostral spines count
ranged from 2-8 (mean=5.29+0.95, males), 1-6
(mean=4.58+1.08, females) and 1-8 (mean=5.04+1.05,
combined sexes).

The total length for male and female M. vollenhovenii
ranged from 5.4-10.8cm (mean=7.88+1.27cm) and 5.3-
10.0cm (mean=7.39+1.14cm) respectively (Table 2),
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while the total length for the combined sexes ranged from
5.3-10.8cm (mean= 7.68+1.26cm). The mean body
weight for combined sexes was 5.77+3.02g (range=2.04-
21.20g), while the body weight for male and females
were 6.17+2.93g (range= 2.30-14.20g) and 5.19+2.88¢g
(range = 2.04-21.209) respectively. The mean carapace
and rostral lengths for males were 2.22+0.46cm (range=
1.4-3.9cm) and 2.63+0.48cm  (range=1.8-3.6cm)
respectively, and the corresponding values for females
were 1.96+0.37cm (range=1.4-2.9cm) and 2.32+0.37cm
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(range =1.2-3.2cm). The mean values recorded for
carapace length and rostral length in the combined sexes
were 2.11+0.45cm (range =1.4-3.9cm) and 2.49+0.46¢cm
(range =1.2-3.6cm). The mean dorsal rostral spines count
for male and female M. vollenhovenii respectively were
9.31+1.23 (range =7-13) and 9.33+1.06 (range =7-12),
while the value for the combined sex was 9.33+1.15
(range = 7-13). Ventral rostral spines count ranged from
1-6 (mean=5.08+0.953, males), 3-7 (mean=5.33+0.81,
females) and 1-7 (mean=5.21+0.88, combined sexes).

Table 1: Morphometric Characters of Macrobrachium macrobrachion from Badagry Creek

Character Male Female Combined Sexes
N Min. Max. Mean SD N Min. Max. Mean SD N Min. Max. Mean SD
TL 97 52 118 844 151 53 57 103 754 128 150 52 118 813 148
BW 97 152 1980 821 4.06 53 218 1590 599 365 150 152 19.80 7.47 4.03
CL 97 12 56 244 069 53 13 31 206 048 150 12 56 231 0.59
RL 97 15 4 271 050 53 18 31 228 034 150 15 4.0 256 0.49
DRS 97 5 14 998 151 53 7 15 10.30 2.24 150 5 15 10.09 1.80
VRS 97 2 8 529 09 53 1 6 458 1.08 150 1 8 5.04 1.05
N = Number, TL = Total Length (cm), BW=Body Weight (g), CL=Carapace Length (cm), RL=Rostral Length (cm),
DRS= Dorsal Rostral Spines, VRS=Ventral Rostral Spines, SD=Standard Deviation
Table 2: Morphometric Characters of Macrobrachium vollenhovenii from Badagry Creek
Character Male Female Combined Sexes
N Min. Max. Mean SD N Min. Max. Mean SD N Min. Max. Mean SD
TL 52 54 108 788 127 48 53 100 739 114 100 53 108 7.68 1.26
BW 52 230 1420 6.17 293 48 204 2120 519 2.88 100 204 2120 577 3.02
CL 52 14 3.9 222 046 48 14 29 196 037 100 14 3.9 211 045
RL 52 18 36 263 048 48 12 3.2 232 037 100 12 36 249 0.46
DRS 52 7 13 931 123 48 7 12 9.33 106 100 7 13 9.33 1.15
VRS 52 1 6 508 093 48 3 7 533 081 100 1 7 521 0.88

N = Number, TL = Total Length (cm), BW=Body Weight (g), CL=Carapace Length (cm), RL=Rostral Length (cm),
DRS= Dorsal Rostral Spines, VRS=Ventral Rostral Spines, SD=Standard Deviation

Morphometric Relationships

The relationships between total length and body weight,
total length and carapace length, and total length-rostral
length relationship for males, females and combined
sexes of M. macrobrachion are presented in Table 3. The
values of the exponent ‘b’ in M. macrobrachion were
2.47, 2.62 and 2.51 for the males, females and combined
sexes respectively. Negative allometric growth pattern
was recorded for both sexes. The correlation coefficient

“

values “r" recorded total length-carapace length
relationship for males, females and combined sexes of M.
macrobrachion were 0.80, 0.91 and 0.84 respectively.
Thus, there was high and positive correlation between
total length and carapace length. Also, the “r’ values for
total length-rostral length relationship were 0.82 (males),
0.79 (females) and 0.82 (combined sexes) which
indicated high and positive correlation between total

length and rostral length.
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Similarly, the values of the exponent ‘b’ in M.
vollenhovenii for the total length-body weight relationship
were 1.51, 1.27 and 1.48 for males, females and
combined sexes respectively (Table 4). This indicated
negative allometry. Total length-carapace length
relationships recorded “r’ values of 0.80 (males), 0.91
(females) and 0.85 (combined sexes), and the
corresponding values for total length-rostral length
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relationships were 0.77, 0.82 and 0.80 for males, females
and combined sexes of M. vollenhovenii respectively.
The correlation coefficient values recorded for total
length-carapace length and total length-rostral length
relationships indicate that there was high and positive
correlation between total length and carapace length, on
one hand, and total length and rostral length, on the
other.

Table 3: Morphometric Relationship and Correlation values of Macrobrachium macrobrachion from Badagry Creek

Z

Sex Number Variables Regression Equation Allometry r r
Male 97 TL-BW LogW =-12.58 + 2.47 Log L Negative 0.84 0.92
TL-CL Log CL=-0.29 + 0.32 Log L Negative 0.64 0.80
TL-RL Log RL = 0.41 +0.27 Log L Negative 0.68 0.82
Female 53 TL-BW Log W =-13.80 + 2.62 Log L Negative 0.85 0.92
TL-CL Log CL =-0.53+0.34 Log L Negative 0.82 0.91
TL-RL Log RL=0.71+0.21 Log L Negative 0.62 0.79
Combined 150 TL-BW LogW =-12.92+251 Log L Negative 0.85 0.92
Sexes TL-CL Log CL=-0.42 +0.34 Log L Negative 0.71 0.84
TL-RL Log RL=0.34 + 0.27 Log L Negative 0.68 0.82

TL= Total Length, BW= Body Weight, CL=Carapace Length, RL=Rostral Length, R* = Correlation Coefficient.

Table 4: Morphometric Relationship and Correlation values of Macrobrachium vollenhovenii from Badagry Creek

Z

Sex Number Variables  Regression Equation Allometry r r
Male 52 TL-BW LogW =-552+1.51LogL Negative 0.43 0.66
TL-CL Log CL=-0.07 +0.29 Log L Negative 0.64 0.80
TL-RL LogRL=0.32+0.29 LogL Negative 0.59 0.77
Female 48 TL-BW LogW =-4.17 +1.27 LogL  Negative 0.25 0.50
TL-CL LogCL=-0.19+0.29 LogL Negative 0.82 0.91
TL-RL LogRL=0.36 +1.48LogL Negative 0.68 0.82
Combined 100 TL-BW LogW =-5.61+1.48LogL Negative 0.38 0.62
Sexes TL-CL Log CL=-0.20+0.30 Log L Negative 0.73 0.85
TL-RL LogRL=0.24+0.29 LogL Negative 0.64 0.80

TL= Total Length, BW= Body Weight, CL=Carapace Length, RL=Rostral Length, R? = Correlation Coefficient

Sex Ratio

35.33% and 64.67% of the 150 specimens of M.
macrobrachion examined were females and males
respectively, and this represented a sex ratio of 1 female:
1.83 male. Of the 100 specimens of M. vollenhovenii
examined, 48 (48%) and 52 (52%) were females and
males respectively. Thus, a sex ratio of 1 female: 1.08
male was recorded for M. vollenhovenii. Consequently,

males of both M. macrobrachion and M. vollenhovenii
predominated over the females. Although, the chi-square
analysis showed that there was no significant difference
(X? ca = 0.16, X* i = 3.84, p>.05) between the expected
1:1 and the observed 1:1.08 at 5% significance level in
M. vollenhovenii; however, there was significant
difference (X® ca = 12.91, X* @ = 3.84, p<.05) between
the expected 1:1 and the observed 1:1.83 at 5%
significance level in M. macrobrachion.
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DISCUSSION

Tesch (1971) reported that when the value of b = 3, fish
is said to grow isometrically, and that values other than 3
show that the fish exhibit allometric growth, while Ricker
(1975) reported that allometric relationship between total
length and body weight imply that the body forms do not
grow at the same rate. The values of the exponent ‘b’ in
M. vollenhovenii and M. macrobrachion which were less
than 3 in this study indicated negative growth pattern for
the two species and this imply that both species becomes
thinner with increase in length. The allometry growth
pattern recorded in this study was different from the
reports of Jimoh et al. (2005), and Anetekhai and Fagade
(1989) who reported positive allometry for M.
vollenhovenii in Ologe Lagoon and Asejire Lake
respectively. Jimoh et al. (2012) also reported that M.
macrobrachion and M. vollenhovenii from Badagry Creek
exhibited positive allometry while Adite et al. (2013)
reported that M. macrobrachion from two locations of the
Mono-River Coastal Lagoon system exhibited allometric
growth. However, Konan et al. (2017) reported that all the
allometry types (negative allometry, isometry and positive
allometry) were recorded for M. macrobrachion from the
rivers of Cote d’lvoire. The negative allometry recorded
for both M. macrobrachion and M. vollenhovenii from
Badagry Creek might suggest reduction in natural
productivity of the Creek as a result of anthropogenic
activities and continued over-exploitation of these prawns
in the Creek, since Jimoh et al. (2012) reported a
possible over-exploitation of these prawns in Badagry
creek. This is more so since Konan et al. (2017) had
reported that allometric coefficient varied depending on
the groups, environments and characters.

From this study, higher values of body weight and total
length were recorded for males of M. macrobrachion and
M. vollenhovenii than for the females; however, the
differences were not statistically significant. These
findings agreed with the reports of Anetekhai (1997) and
Jimoh et al. (2005) who reported that males of M.
vollenhovenii and M. macrobrachion were larger than
females. According to Mariappan and Balasundaram
(2004) the growth of total length and weight of a male M.
nobili and that of the female differs significantly. The low
body weight of M. macrobrachion and M. vollenhovenii
recorded in this study could be as a result of exploitation
pressure on the species in Badagry creek. Similar
observation has been reported for Callinectes amnicola in
Badagry creek (Lawal-Are and Kusemiju, 2000).

Anetekhai (1997) reported that features such as
carapace length and rostral length when expressed as
proportion of total length are very useful in the
identification of prawns since such features when
expressed as percentage of total length give similar
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proportion in same species. The correlation coefficient
values (r) for the males, females and combined sexes of
M. macrobrachion and M. vollenhovenii in this study
indicated that there was positive correlation between the
total length and carapace length, on one hand, and total
length and rostral length on the other. These findings are
in agreement with Meye and Arimoro (2005) who
reported high correlation for TL-BW in M. dux and Konan
et al. (2017) who reported high values of coefficient of
determination (0.66 — 0.97) in all length-length and
weight-length relationships in M. macrobrachion from the
rivers of Cote d’'lvoire. These high correlations suggest
that an increase in total length also resulted into an
increase in both carapace length and rostral length.

The number of spines on the dorsal side of the rostrum
in M. macrobrachion and M. vollenhovenii ranged from 5
— 15 and 7 — 13 respectively, while the corresponding
ventral rostral spines ranged from 1 — 8 and 1 — 7. Thus,
in both species, there were more spines on the dorsal
than the ventral side of the rostrum, and this agrees with
Adite et al. (2013) who reported that M. macrobrachion
had more spines (12 - 15) on the dorsal side of the
rostrum than on the ventral side (3 - 5). Eniade et al.
(2019) also reported that meristic count of dorsal spines
on the rostrum ranged from 8 — 15 and 8 — 16 while that
of ventral spines ranged from 3 — 7 and 3 — 8 for M.
macrobrachion and M. vollenhovenii respectively from the
Osun River. Murphy and Austin (2005) reported that
among meristic characters, rostrum, and particularly
rostral spines, is one of the main useful taxonomic
characters that diagnose prawns species.

From this study, sex ratio of 1:1.83 and 1:1.08 were
recorded in favour of the males of M. macrobrachion and
M. vollenhovenii respectively. There was a significant
difference in the sex ratio recorded for M. macrobrachion,
but there was no significant difference for M.
vollenhovenii. Although this does not agree with Jimoh et
al. (2012) and Meye and Arimoro (2005) which reported
higher sex ratio in favour of the females for the
Macrobrachium species studied, it was, however, in
agreement with Konan et al. (2017) who reported that the
number of male M. macrobrachion (153) was
considerably higher than the number of females (22) in
the rivers of Cote d’lvoire. In Nigeria, the breeding
season for Macrobrachium species falls within April —
October, and male Macrobrachium species have been
reported to be territorial during the breeding season
preferring the females to come into its nest (Anetekhai,
1995). Since the prawns used for this study were
collected in September and October, the higher sex ratio
in favour of the males could imply an invasion of the
breeding grounds of the prawn stock in Badagry creek,
which might further imply over-exploitation of prawns in
the creek.
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CONCLUSION

This study provides follow-up information on the
morphological characteristics of two palaemonid prawns,
Macrobrachium macrobrachion and M. vollenhovenii from
Badagry Creek. An earlier study of the Macrobrachium
stock in Badagry Creek reported relatively low prawn size
as a result of possible over-exploitation, and results from
this present study also indicated negative allometry for
both prawn species. This is a pointer to continued over-
exploitation of these organisms and also possible
reduction in the productivity of Badagry Creek itself as a
result of anthropogenic activities. It therefore becomes
imperative that management measures be put in place to
ensure the sustenance and availability of these prawns.
As part of the management measures, it is important to
establish occasional fishing ban in the Badagry Creek
and also encourage aquaculture of these prawns to
reduce the exploitation pressure on wild populations of
these prawns. Adequate enlightenment programmes
should also be embarked upon to educate the people on
the dangers of continued over-exploitation of these
prawns.
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