International Journal of Fauna and Biological Studies 2020; 7(4): 191-195

ISSN 2347-2677
www.faunajournal.com
IJFBS 2020; 7(4): 191-195
Received: 22-04-2020
Accepted: 24-05-2020
HG Solanki
Department of Aquaculture
(COF, NAU) Navsari, Gujarat,
India
NC Ujjania
Department of Aquatic Biology
(VNSGU), Surat, Gujarat, India
C Gopal
Central Institute of
Brackishwater Aquaculture,
Chennai, Tamil Nadu, India
SM Pillai
Central Institute of
Brackishwater Aquaculture,
Chennai, Tamil Nadu, India

Length-weight relationship, condition factor and
length-frequency analysis of tiger shrimp (Penaeus
monodon fabricius, 1798)
HG Solanki, NC Ujjania, C Gopal and SM Pillai
Abstract
The tiger shrimp Penaeus monodon (Fabricius, 1798) were collected from the Government shrimp farm,
Coastal Salt salinity Research Station (CSSRS), Navsari Agricultural University, Navsari, Gujarat, India
during the year 2009-2010. The morphometric measurements including length and weight of 321 male,
317 female and 638 pooled population that shows 8.0-19.4 (15.257±0.070) cm, 8.0-18.5 (15.019±0.098)
cm and 9.0-19.4 (15.426±0.100) cm range of length with 8.0-52.0 (30.546±.0498), 8.0-58.0
(32.760±0.541) and 8.0-58.0 (31.663±0.369) gm range of weight respectively. The regression coefficient
(r2) 0.788, 0.772 & 0.780, intercept (a) -1.451, -1.620 & -1.536 and slope or regression coefficient (b)
2.478, 2.624 & 2.552 was observed for male, female and pooled population samples. The value of
regression coefficient (b) was < 3.0 that shows negative allometric growth of studied population. The
values of condition factor (K) was 0.537 - 1.646 (0.875±0.009) for male, 0.455 - 1.646 (0.875±0.009) for
female and 0.455 - 1.646 (0.876±0.007) for pooled population which revealed that condition of studied
shrimp population was almost uniform during the study period.
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Introduction
The tiger shrimp Penaeus monodon (Fabricius, 1798) [13], is one of the most important
commercially cultivable crustacean species of the world due to its high nutritive value, unique
taste and high market value (Ling, 1969 and New, 2002) [20, 25]. It constitutes about 95-99% of
the total farmed shrimp production in the country (Sailendra, 2012) [32]. Tiger shrimp is
euryhaline and is the fastest growth rate among the penaeid species reared in captivity (Foster
and Beared, 1974) [9]. The growth, population condition and population distributions are
important for the cultural management and can be estimated by the application of lengthweight relationship (LWR), condition factor and length frequency (Peixoto et al., 2004;
Gautam et al., 2014; Mohanti et al., 2015; Udoinyang et al., 2016) [28, 10, 23, 37].
The length-weight relationship between the two variables (length and weight) which determine
the possible differences among different stocks of the same species (Petrakis and Stergiou,
1995; King, 2007) [29, 16]. These biological aspects are also important for a wide range of
studies, such as estimating growth rates, age structure and population dynamics of shrimp and
fishes (Abohweyere and Williams, 2008; Deekae and Abowee, 2010; Fatima, 2001; Tsoumani,
2006) [1, 6, 8, 36].
The condition factor (K) is an index value which reflects the interactions between biotic and
abiotic factors in the physiological condition of the aquatic organisms. It also indicates the
general body condition of the organism which could be a useful complement in in vitro
proximate composition analysis (Sutton et al., 2000, Lalrinsanga et al., 2012, and Mohanty et
al., 2015) [35, 18, 23]. In Indian waters, George (1959) [11], Rajyalakshmi (1981) [30], Sukumaran et
al. (1993) [34], Nandakumar (1998) [24], Bhadra and Biradar (2000) [3] and Chakravarty and
Ganesh (2014) [5] conducted some of the important studies on the morphometric aspects of the
penaeid shrimps. The present study provides some important information about the
morphometric relationship, condition factor and length-frequency distributions of P. monodon
in the Government shrimp farm, CSSRS, Navsari Agricultural University (NAU), Navsari,
Gujarat which will be helpful to manage biomass and regulate the farm operations.
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Materials and Methods
The total of 638 samples of shrimp specimens were collected
from the Government shrimp farm, Coastal Salt Salinity
Research Station, Navsari Agricultural University, Navsari,
Gujarat, India during 2009-2010. The samples were identified
as male and female by observing the thelycum and petasma
features (George and Russell, 1994; Carpenter and Neil,
1998) [12, 4]. For the morphometric study (LWR, CF and LFD),
length and weight were measured. The total length (L) of each
specimen were measured from the tip of the rostrum to the
end of the telson and weight (W) was measured by measuring
board and electronic balance, respectively.
The length-weight relationship was calculated separately for
each category based on the following methodology:
Y = a+b X (Ramasesaiah and Murty, 1997) [31].
W = aLb (LeCren, 1951) [19].
Its logarithmic transformation is
Log W = Log a + bLog L
The condition factor (CF) of shrimp species was calculated as
the bodyweight expressed as a percentage of the cube of the
total length. It was calculated following the following
formula:
K=W/L3×100 (Hile, 1936) [15].
Where 'W' represents weight (gm), 'L’ is the total length (cm)
and ‘a’ and ‘b’ the constants.
For the length-frequency distribution analysis the collected
morphometric data (length) of specimens were categorized in
different categories according to length i.e. 8.0-10.0, 10.012.0, 12.0-14.0, 14.0-16.0, 16.0-18.0 and 18.0-20.0 cm
designated as A, B, C, D, E and F.
Data analysis was completed with the help of MS Excel 2003.
Result and Discussion
The tiger shrimp specimens ranged in length from 8.0-19.4
(15.257±0.070) cm, which included 317 males ranging in
length from 8.0-18.5 (15.019±0.098) cm and 321 females
ranging in length from 9.0-19.4 (15.426±0.100) cm. The
male, female and pooled population measured from 8.0-52.0
(30.546±.0498), 8.0-58.0 (32.760±0.541) and 8.0-58.0
(31.663±0.369) g, respectively to study the length-weight
relationship, condition factor and length frequency
distribution (Table 1).
Length-weight relationship (LWR)
A straight-line relationship was observed between length and
weight of tiger shrimp (Fig. 1 a, b & c). The variables (length
and weight) shows the correlation coefficient (R2) 0.788,
0.772 & 0.780, intercept (a) -1.451, -1.620 & -1.536 and slope
or regression coefficient (b) 2.478, 2.624 & 2.552 for male,
female and pooled population (Fig. 1 a, b & c).
The value of regression coefficient (b) is less than 3, which
depicts that the growth is negative allometric in male, female
and pooled population of tiger shrimp. Hall (1966) [14]

calculated the carapace length-weight relationship for IndoPacific penaeid prawns and prescribed the common equation
for the two sexes together. Sarada (2010) [33] has observed a
significant relationship between males and females in
Penaeus semisulcatus with the slope values as 3.01 in males
and 2.98 in females. Gopalakrishna (2013) [13] conducted a
similar study and reported negative allometric growth for
male (2.4) and females, (2.6) between wild and cultured
shrimp. Mohanty et al. (2015) [23] also reported negative
allometric growth (2.340 to 2.573) in Penaeus monodon from
Odisha. Although, Udoinyang et al. (2016) [37] reported
isometric growth and Mane et al. (2019) [21] reported both
positive and negative allometric growth.
Condition factor (K)
The condition factor (K) is an indicator of changes in food
reserves and played an important role in culture system
management. It provides certain information about the
specific growing conditions of general shrimp. The values of
K was 0.537 - 1.646 (0.875±0.009) for male, 0.455 - 1.646
(0.875±0.009) for female and 0.455 - 1.646 (0.876±0.007) for
pooled population of tiger shrimps (Table 1). The observed
value of K revealed that the condition of studied shrimp
population was almost uniform during the study period. The
K-value ranged between 0.748-1.319, 0.783-1.236 and 0.7851.285 for different length groups of male, female and pooled
population. The K-values shows decline trend for the length
groups, which revealed that the condition of the tiger shrimp
population was good at the early stage of life compared to the
later stage (Fig. 2). The study for condition factor was (mean
values of K 0.875) for male and female indicated the stable
condition of both the sexes of tiger shrimp (Fig. 2).
In present study results reflected that tiger shrimp was in good
condition and no sex-based differences in studied species.
Similar results of K were observed by were made by Patel et
al. (1986) [27] in P. penicillatus, Kunda et al. (2008) [17] and
Ming et al. (2016) [22] in M. rosenbergii whereas, OlawusiPeters et al., (2014) [26] reported K = 0.49 (N. hastatus), K =
0.82 (P. atlantica), K = 0.74 (M. rosenbergii) from coastal
waters of Ondo state. Mane et al. (2019) [21] were also
reported a similar range of condition factor (0.92-1.09) in
P.monodon from Maharashtra while Mohanty et al. (2015) [23]
reported K-value >1.0 in P.monodon from Odisha. In
contradict to present study, K-values for female shrimps is
generally higher than that of the male (Udoinyang et al.,
2016) [37] while Mohanty et al. (2015) [23] reported that Kvalues were high for male than that of the female.
Length-frequency distribution
Length-frequency distribution of P. monodon was described
in figure 3. The results show the maximum dominance (157,
136 and 295) of length group D (14-16 cm) and minimum
dominance (3, 5 and 8) of length group F (18-20 cm) in male,
female and pooled population of shrimp. In length-frequency
distributions occurrence of the larger sized animal is the
indication of satisfactory growth of shrimp in the grow-out
system. Previous research work of Ayub and Ahmed (1992)
[2]
; Fatima (2000) [7] also supports this opinion, while young
shrimps dominated the elder penaeid shrimp population in
other studies (Fatima, 2001) [8].
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Table 1: Length and weight parameters of tiger shrimp
Population

n

Male

317

Female

321

Pooled

638

Length (cm)
Min. - Max.
(Mean±SE)
8.0 - 18.5
(15.019±0.098)
9.0 - 19.4
(15.426±0.100)
8.0 - 19.4
(15.257±0.070)

Weight (gm)
Min. - Max.
(Mean±SE)
8.0 - 52.0
(30.546±.0498)
8.0 - 58.0
(32.760±0.541)
8.0 - 58.0
(31.663±0.369)

Fig 2: Condition factor (K) of different groups and pooled
population of tiger shrimp

Fig 1(a): Length-weight relationship of the male population of tiger
shrimp

Fig 1(b): Length-weight relationship of the female population of
tiger shrimp

Fig 1(c): Length-weight relationship of the pooled population of
tiger shrimp

Condition Factor (K)
Min. - Max.
(Mean±SE)
0.537 - 1.646
0.875±0.009
0.455 - 1.646
0.875±0.009
0.455 - 1.646
0.876±0.007

Fig 3: Length frequency distribution of tiger shrimp
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