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Abstract: Penaeid shrimps played crucial role to uplift the aquaculture production in recent years not only in India
but across the world. Its fast growth rate, market price and meat quality make it most acceptable cultured species
among fish farmers. Andhra Pradesh, Tamil Nadu, West Bengal and Gujarat are the leading states in shrimp-
production. South Gujarat has made significant strides in the shrimp production from 300 metric tonne in 2009 to
45000 metric tonne per annum in 2019 with generating annual turnover of Rs 2000 crore (Government of India,
2020). The present study was conducted in the earthen pond of Maruti Aqua farm Navsari, South Gujarat to
evaluate the growth, production and profitability of Penaeus monodon farming during summer season May 2023 to
October 2023. The mean length and weight of shrimp was observed as 20.38 cm and 20.32 cm; and 69.524 g and
67.264 g for pond 1 and 2, respectively. Stocking density was 0.125 million in both the pond with survival rate 67%
and 72% for pond 1 and 2, respectively. The production was recorded as 5864 kg and 6648 kg after six months from
stocking for pond 1 and 2, respectively. It is advised that scientific management practices not only decline the
investment cost but also incline the overall production that ultimately enhances the profit of farmers.
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Introduction

The black tiger shrimp, Penaeus monodon is the
species cultured in south Gujarat
contributing about 95-99% of total farmed shrimp
production in the country (Sailendra, 2012). It has
the fastest growth rate among a number of

main

penaeid species reared in captivity (Foster and
Beared, 1974). P. monodon is euryhaline and
tolerates wide variations in salinity. The black
shrimp received maximum importance due to its
high nutritive value, unique taste and high market
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Fig. 1: Map of study area (Maruti Aqua Farm).

value across the world (Ling, 1969; New, 2002).

Length-weight relationships is mathematical
tool for estimating growth rates, age structure and
shrimp population dynamics (Tsoumani et al.,
2006). Discrepancies in length-weight relationship
indicate that fishes and crustaceans are under
stress due to environmental condition, pollution,
overcrowding, disease outbreak and management
practices (Ujjania et al., 2021). The length weight
relationship ratio also varied among sexes, species
and seasons in both wild and cultured populations
of P. monodon (Fontaine and Neal, 1971). Length
weight relationship between the two variables is
studied to determine the growth and possible
differences among different stocks of the same
species (LeCren, 1951; Petrakis and Stergiou;
1995; King, 2007).

Condition factor indicate the general well-
being of aquatic animal in its aquatic environment.
Condition factor (K) is an index which reflect the
interaction between biotic and abiotic component
of habitat. It indicates body condition which is
important morphometric parameter to analyze the

in vitro proximate composition analysis (Sutton et
al., 2000).

The present study provides some important
information about the morphometric relationship,
condition factor and length-weight relationship of
Penaeus monodon in Maruti Aqua farm, Navsari
district of Gujarat during summer season. This
study will be helpful to manage biomass and
regulate the farm operations to increase the profit
margin of farmers.

Materials and Methods
Experimental site

The present study was conducted to find the
growth of black tiger shrimp, Penaeus monodon in
earthen ponds during summer seasons at Maruti
Aqua farm, Navsari District, Gujarat, India. The
ponds P1 and P2 are approximately 1.0 hector of
area and in square shaped (Fig. 1).

Stocking and culture Period

Healthy post larvae (PL) of uniform size generally
PL11/12 were stocked in the pond during summer
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season (May 2023) with stocking density 0.125
million/ hac. Specific pathogen free post larvae
were counted and kept in hapa for acclimatization
before release into the pond.

Morphometric measurement

For the measurement of length and weight 500
specimens from pond 1 and pond 2 were sampled
during harvesting period using drag net. Shrimp
specimens were used to measure the total length
in centimeter (distance from tip of rostrum to the
tip of telson) by measuring scale. The weight of
each specimen was measured by electronic
weighing scale.

Growth analysis of shrimp

The length weight relationship of the shrimp was
estimated using linear regression equation (Pauly,
1983):

W =alb

Where W is weight of shrimps (g), L is length
of shrimps (cm), a is Intercept and b is slope.

“«_n

The values of “a” and “b” was given a
logarithmic transformation according to the

following formula (Pauly, 1983):
LogW=a+blogL
Where Y is log W and X is log L of shrimps.

The condition factor (CF) of shrimp species
was calculated from the formula prescribed by
Hile (1936):

K=W/L3x100
Results and Discussion

The detail of pond type, size, date of shrimp
stocking, date of harvesting, total seed stocked,
total shrimp production, shrimp counts and
survival rate are mentioned in Table 1, while total
length-weight Relationships, condition factors and
growth pattern of P. monodon was mentioned in
Table 2.

During the present study, length of P. monodon
was minimum (16.0 and 17.0 cm), maximum (25.0
and 24.5 cm) and mean (20.38 and 20.32 c¢m) in

Pond 1 and 2, respectively Minimum, maximum
and mean values of the condition factor from both
the ponds were recorded as: for P1 0.600, 1.440
and 0.813; and for P2 0.629, 1.046 and 0.792.
Logarithmic length-weight
relationship was done to estimates the regression
parameters for pond 1 and 2 which is represented
in Figure 2 A and B. The degree of association
between the length and weight was computed
from the linear regression analysis. The slope or
regression coefficient (b) was 2.513 and 2.675 for
Pond 1 and 2 while correlation coefficient r2 value
was reported as 0.836 and 0.867 for pond 1 and 2,
respectively (Fig. 2 A, B).

transformation of

Linear relationship between length and weight
was observed in tiger shrimp from both the

studied pond and similar observation was
reported by Solanki et al. (2020) from
Government Shrimp Farm, Navsari district,

Gujarat, India. Mostly shellfishes and crustaceans
maintain dimensional equality and in the present
study length-weight slope value less than 3
indicates that the animal becomes slender as it
increases in length and low weight gain resulting
into the negative allometric growth. The growth
rate of the black tiger shrimp (P. monodon) in
earthen shrimp cultured pond likely be influenced
by competition and Pond management challenges.
Similar low weight gain was reported by
Lalrinsanga et al. (2015) and Mohanty et al
(2015) from different agro-ecological region of
India and from Odisha, respectively. Although,
Udoinyang et al. (2016) reported isometric growth
of seven shrimp species from Iko river estuary,
Nigeria and Mane et al. (2019) reported both
positive and negative allometric growth of
commercially important penaeid shrimp from
Maharashtra, India.

The condition factor (K) played significant role
in management of culture system as it provides
certain information of definite conditions in which
the organisms are growing Araneda et al. (2008).
Further, it is an indicator of changes in food
reserves and therefore an indicator of the general
shrimp condition. The low condition factor of the
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Table 1: Grow out information of studied pond during the summer season

Details Pondi Pond:
Pond nature Earthen pond Earthen pond
Pond size (in hac) 1.0 1.0

Date of stocking 20/05/2023 20/05/2023
Date of harvest 05/10/2023 05/10/2023
Days of culture 139 139
Total seed stocked (million) 0.125 0.125
Production (Kg) 5,864 6,648
Counts 14.000 15.000
Survival rate (%) 67 72

Table 2: Morphometric observations and condition factor of shrimp

Parameters Pond1 Pond:
Minimum 16.0 17.0
Maximum 25.0 24.5
Total length (cm) Mean 20.38 2032
Standard error 0.078 0.068
Minimum 36.000 40.000
. Maximum 113.000 111.000
Weight (gm) Mean 69.524 67.264
Standard error 0.713 0.643
Minimum 0.600 0.629
- Maximum 1.440 1.046
Condition factor (K) Mean 0.813 0.792
Standard error 0.004 0.003

LogWt=2.513Log TL - 1.455

Log (Weight)
;
(=]
(=]

2.100
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1.900

Log (Weight)
%
fan]
fan]
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1.500
1.200

R*=0.836

1.220 1.270 1.320 1.370 1.420
Log (Total length)

LogWt=2.675Log TL - 1.677
R*=0.867

1.250 1.300 1.350 1.400
Log (Total length)

Fig. 2: Length weight relationship of tiger shrimp during summer season in (A) Pond: and (B) Ponda.
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black tiger shrimp in present study can be
attributed to competition, physico-chemical
parameters and management practices in cultured
pond. Similar result was reported by Komi et al.
(2017) from Andoni River System, Niger Delta,
Nigeria. Solanki et al. (2020) also reported the
low condition factor of Penaeus monodon from
Navsari district, Gujarat, India.

Conclusion

The results of present study confirmed the linear
regression and significant correlation between

length and weight of Penaeus monodon.

Regression coefficient values in present study was
below the isometric value which suggest for
correction in farm management and -culture
practices. The outcome of present study will help
the farmers to manage their culture pond by
adopting better farm management practices.

References

Araneda M, Pérez EP and Gasca-Leyva E. (2008) White
shrimp Penaeus vannamei culture in freshwater at
three densities: Condition state based on length and
weight. Aquaculture 283(1-4): 13-18.

Fontaine CT and Neal RA. (1971) Lenth weight relations
for three commercially important penaeid shrimp of
the Gulf of Mexico. Trans. American Fish. Soc. 3: 584-
586.

Foster LRN and Beard TW. (1974) Experiments to
assess the suitability of nine species of prawns for
intensive cultivation. Aquaculture (3): 584-586.

Government of India (2020) National Fisheries Policy
2020 Ministry of Fisheries, Animal Husbandry and
Dairying, Government of India, New Delhi.

Hile R. (1936) Age and growth of the Cisco, Leucichthys
ardeti (Le Sueur), in the lakes of the North-Eastern
highlands, Wisconsin. Bull Bureau of Fisheries
48(19): 211-317.

King M. (2007) Fisheries biology, assessment and
management. 2n  edn, Blackwell Scientific
Publications, Oxford, pp. 381.

Komi Gentle Wilson and Francis A. (2017) Length-
weight relationship, condition factor and aspects of
growth parameters of the black tiger shrimp
(Penaeus monodon) in the Andoni River System,
Niger Delta, Nigeria. Global ] Sci Frontier Res. 17(2):
1-10.

Lalrinsanga PL, Pillai BR, Mahapatra KD, Sahoo L,
Ponzoni RW, Nguyen NH, Mohanty §,Sahu S, Kumar
V, Patra G and Patnaik S. (2015) Length-weight
relationship and condition factor of nine possible
crosses of three stocks of giant freshwater
prawn, Macrobrachium rosenbergii from different
agro-ecological regions of India. Aquacult Int. 23:
401.

LeCren ED. (1951) The length-weight relationships and
seasonal cycle in gonad weight and condition in the
perch (Perca fluviatilis). ] Anim Ecol., 20: 201-219.

Ling SW. (1969) The general biology and development
of Macrobrachium rosenbergii (De Man). FAO
Fisheries Report 57: 589-606.

Mane S, Sundaram S, Hule A, Sawant M and Deshmukh
VD. (2019) Length-weight relationship of
commercially important penaeid prawns of
Maharashtra, India. Int Res ] Sci Eng. 7(1): 35-40.

Mohanty SK, Mohanty SS, Dash BP and Pramanik DS.
(2015) Length-weight relationship and condition
factor of Penaeus monodon Fabricius, 1798 in
Northern Odisha, India. Int J Sci Res. 4(4): 1300-
1304.

New MB. (2002) Farming freshwater prawns: A manual
for the culture of the giant freshwater prawn
(Macrobrachium  rosenbergii). =~ FAO  Fisheries
Technical Paper No. 428, Rome.

Pauly D. (1983) Some simple methods for the
assessment of tropical fish stocks. FAO Fish Tech
Pap. 234:52.

Petrakis G and Stergiou KI. (1995) Weight-length
relationships for 33 fish species in Greek waters.
Fish. Res. 21: 465-469.

Sailendra M, Sureshbabu C, Srikanth B, Kishore B,
Silambarasan D and Jayagopal P. (2012) Sustainable
culture method of giant black tiger shrimp, Penaeus
monodon (Fabricius) in Andhra Pradesh, India. IOSR
] Agri Vet Sci. 1(3): 12-16.

Solanki HC, Ujjania NC and Pillai SM. (2020) Length-
weight relationship, condition factor and length-
frequency analysis of tiger shrimp (Penaeus
monodon Fabricius, 1798). Int ] Fauna Biol Std. 7(4):
191-195.

Sutton SG, Bult TP and Haedrich RL. (2000)
Relationships among fat weight, body weight, water
weight, and condition factors in wild Atlantic salmon
parr. Tran. American Fish Soc. 129: 527-538.

Tsoumani M, Liasko R, Moutsaki P, Kagalou I and
Leonardos 1. (2006) Length-weight relationship of
an invasive cyprinid fish (Carassius gibelio) from 12
Greek lakes in relation to their trophic states. ] Appl
Ichth. 22: 281-284.

1218



Udoinyang EP, Amali O, lheukwumere CC and Ukpatu JE. Ujjania NC, Sangani K, Bengani R and Patel Yamini U.

(2016) Length-weight relationship and condition (2021) Whiteleg shrimp (Litopenaeus vannamei
factor of seven shrimp species in the artisanal Boone, 1931) in selected shrimp farm of South
shrimp fishery of Iko river estuary, southeastern Gujarat. Appl Biol Res. 23(3): 277-282.

Nigeria. Int ] Fish Aqua Stud. 4(2): 109-114.

1219



