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ABSTRACT
In the Kandaleru creek area turbidity plays a major role in the survival of shrimp in culture
ponds. The turbidity effect on survival rates was analyzed in the present study. The
treatment ponds R1, R2, and R3 were fed with clear water which was resulted from
flocculation sedimentation and treatment, and were compared against the Control (C)
which was fed with creek water directly. Survival and turbidity of Litopaeneus vannamei
ponds were observed for two years (4, crops) and the highest survival was observed in
crop 3, (R1 and R3 treatments) and the lowest was recorded in crop 4 (control). Turbidity
in control ponds was varying from 36.19±7.0470 to 47.65±4.009 NTU and in treatment ponds
4.38±0.616 to 6.02±0.906 NTU. Even though the turbidity in the treatment ponds (6.02±0.906
NTU) was not much varied but highest survival % was (91.9415±0.070; 91.9415±0.013)
coinciding with R1 and R3 of crop -3 (February – May) 2017 - 18. In each crop, the lowest
survival % (81.6104±1.16 to 84.2207±0.03) was recorded in control ponds which were fed
with higher turbidity compared to the treatments.
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Introduction
The growth of both rural and
industrial aquaculture development is
needed for the wellbeing of the sector as
a whole. The aquaculture sector has
been the target of much criticism from
environmental groups, whose content
has been exaggerated or ill-founded,
more often than not (De Silva, S.S. 2001).
High intensification of shrimp rearing
practices in the recent past resulted in a
high influx of organic load, sediments,
and associated, increase stress levels on
the aquatic organisms led to severe
disease outbreaks and ready to collapse
stage of aquaculture. The spread and
intensification of shrimp farming and poor
management practices caused diseases
and thereby significant losses to the
farmer. The survival and sustainability of
the industry will be determined primarily
by the modus operandi of the operating
practices, which will, by necessity have to
be
environmentally
acceptable
(Beveridge et al.,1997). Despite these
limitations, an attempt has been made
here to address the turbidity influence on
the survival factor of Litopenaeus
vannamei in the grow-out ponds.
Materials and methods
The experimental site was located nearby
the
banks
of
Kandaleru
Creek
(14o22’44.98’’N 80o06’39.41’’E), in the
Nellore district of Andhra Pradesh. The
experimental setup was made in such a
way that the treatment ponds R1, R2, and
R3 were fed with clear water which was
resulted from flocculation sedimentation
and treatment, and were compared
against the Control (C) pond, which was
fed with creek water directly, and also
these ponds were seeded with the same
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density of the L. vannamei. These ponds
were filled with brackish water as a
source of water. The present study was
carried out for four crops (from FebruaryMay & September-December) of the
years, 2016-18.
The turbidity was measured weekly
using a turbidity meter (Hach 2100P Hack
Company, Loveland, CO, United States).
The reagent powder pillows and Hach
spectrophotometer 2800 provided by
Hach Company (Hach Company 2002)
were used in the determination.
Growth parameters were analyzed
at regular intervals starting from the 35th
day to till harvest. After harvest, the
survival rates were estimated. During the
growth trial, all water quality parameters
were similar except the turbidity.
The raw data obtained on survival
and turbidity were analyzed by using
descriptive statistics and univariate
analysis of variance and also by utilizing
statistical software (or) package SPSS
16.0. version.
Results and discussion
Water turbidity refers to the
quantity of suspended material, which
interferes with light penetration in the
water column. Turbidity limits light
penetration
thereby
limiting
photosynthesis in the pond. Higher
turbidity can cause temperature and DO
stratification in shrimp ponds (Boyd, 1990).
In the present study the turbidity in the
treatment ponds was in the range of
4.38±0.616 to 6.02±0.906 NTU (Fig. 1) and
in the control pond 36.19±7.047 to
47.65±4.009 NTU (Fig.1) throughout the
experimental periods in different crops. In
the
present
study
flocculation/
coagulation with PAC (Poly aluminum
chloride) and sedimentation might have
played a significant role in reducing total
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suspended solids in the water and
indirectly bringing down the turbidity in
treatment ponds with final concentrations
of suspended solids less than 10 mg/L.
Fakhri et al., 2015 also observed a
decrease of TSS in treatment ponds
compared to control ponds. Treatment of
pond water with flocculating agents and
sedimentation for the rearing of shrimps
by managing the concentration of TSS
(Total suspended solids) gave beneficial
results (Ebeling et al., 2006; Cohen et al.,
2005; Schryver et al., 2008). As solids
increase, so does biochemical oxygen
demand
potentially
leading
to
decreased oxygen availability for shrimp
(Beveridge
et
al.,
1991),
both
coagulation-flocculation
aids
also
exhibited excellent settling.
J.M. Ebeling et al., (2006) opined
that the majority of the floc quickly
settling out in the first 5 min. Ebeling et al.,
(2005) reported TSS removal was close to
99% settling by application of flocculating
agents. According to the results of this
study, all factors of water-quality
parameters were at optimum levels in the
experimental ponds compared with the
control. However, the application of
flocculating agents, sedimentation, and
treatment of water drastically brought
changes in turbidity of treatment pond
water, which indirectly influenced the
beneficial algal growth and improved
water quality conditions resulted in
growth rate, and survival, the productivity
of vannamei in treatment ponds.
According to the results of this
study, all factors of water-quality
parameters were at optimum levels in the
experimental ponds compared with the
control. However, the application of
flocculating agents, sedimentation, and
treatment of water drastically brought
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changes in turbidity of treatment pond
water which indirectly influenced the
beneficial algal growth and improved
water quality conditions resulted in
growth rate, and survival, the productivity
of vannamei in treatment ponds.
The low turbidity values were
observed in treatments R1, R2, and R3
than the control where the water source
was used after sedimentation (15 mg/L.
PAC dose) and disinfection with chlorine.
However, might be the turbidity that
finally played a major role in the survival
of vannamei, as all the other parameters
were not much different except turbidity.
In this study, feed and water quality
parameters were not varied much for all
the treatments. If in any case, changes
observed were managed within the
permissible
limits
through
water
exchange.
The survival of the shrimp depends
on the water quality of aquatic systems.
The suspended solids in the natural water
sources leads to stress on the shrimps may
reduce the survival in the culture systems.
The settling system with effective
sedimentation and removal of suspended
solids such as feces and uneaten feed
enhances the survival of shrimp in the
culture system (Gaona et al., 2011).
(87.0619±1.045 %) In the present study, the
highest survival % observed for the total
experimental period was (91.9415±0.13%)
in R1 and R3 of the crop -3 and the lowest
81.6104±1.16 % in the control pond of
crop -4. The survival % of shrimp in the
treatment ponds was in the range of
87.0619±1.045 to 91.9415±0.13% (Fig.2)
whereas in control ponds 81.6104±1.16 %
to 84.22±0.03% (Fig.2). The pairwise
comparison of survival % of vannamei in
different
treatment
ponds
showed
significance (p < 0.05). The pairwise
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comparison of Survival % of vannamei in
different crops was found significant (p <
0.01).
The Mean survival rates of L
vannamei in treatment tanks showed an
increasing trend than the control (Figure –
3). The mean survival of L. vannamei
increased from crop -1 to crop -3 and
decreased in crop -4 (Figure -4).
The treatment ponds showed
superior significance (p < 0.05) in the
survival of vannamei when compared to
different crops (February to May and
September to December). The zero water
exchange
had
significantly
more
suspended solids compared to treatment
ponds and influenced the survival of the
shrimp (Samocha et al., 2010). Arantes et
al., (2017) demonstrated high survival
(76.9±6.7%) in clear waters compared to
survival (57.0±8.6%) in zero water
exchange ponds. Schvieitzer et al., (2013)
observed
that
concentrations
of
suspended solids above 800 ppm could
cause clogging of the gills and increase
shrimp mortality. The results in the present
study were correlated with the findings of
earlier observations (Ray et al., 2011;
Correia et al., 2014). The excess
suspended solids in the creek waters can
increase
the
biochemical
oxygen
demand (BOD) and cause occlusion of
the
gills
of
cultivated
species
(Hargreaves, 2006; McMillan et al., 2003).
In the BFT system, the removal of
suspended solids is very important
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because survival depends on the
availability of dissolved oxygen and the
number of suspended solids in the water
column (Hopkins et al. 1995, 1996).
According to Ray et al. (2010), the
removal of solids can decrease BOD by
reducing the stress levels of the shrimp.
This results in the process of an increase in
survival. Esparza-Leal et al., 2015 were
reported significant inverse relation and
decreased survival (85.0±7.9%) in the
clear water system than the survival
(98.4±2.4%) in the zero water exchange
system.
Conclusion
The present study compares the
turbidity, shrimp growth parameters, and
survival rates during the harvest for 4
crops of the years 2016 to 2018. The
growth of the shrimp was monitored once
a week from the 35th day of culture.
During the sampling, the turbidity
measured every week, growth, yield, and
survival were assessed at the time of
harvest. The correlation between survival
and turbidity was inversely significant at a
5% level of significance.
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Fig. 1. Turbidity(NTU) in the experimental tanks of L. vannamei reared in different crops.
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Fig.2. Survival % in the experimental tanks of L. vannamei reared in different crops.

Fig. 3 Mean Survival % of L. vannamei in different treatments
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Fig. 4 Mean Survival % of L. vannamei in different crops
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