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AMMONIA AS WATER QUALITY PARAMETER IN ZERO SALINITY
CULTURE OF Z. VANNAfuIEI EARTHENPONDS IN EPURUPALEM

AREA, CHIRALA, A.P

Introduction:

Shrimp aquaculture sector occupies very important role in the socio-economic
development of the country and also provide protinacious food for the poor people. The aqua
industry has expected to account progressively for the insufficient aquatic food supply that
would occur for the population increase expected until 2030 and it is the fastest growing food
production sector in the world increasing with an average rate of 9.2oh overthe past 30 years

mol,o^ ^^,,^ :-, r 

'!/v vvwl Lll

(FAo 2005) which makes aqua industry one of the promising industry to meet future food
demand.

'nf trearc anr,^^,.1+----- :In the recent years aquaculture intensification has become a common practice throughout
the world' Farmers are reporting with higher stocking densities, artificial fertitrization of the
ponds and supplementary feeding using artificial feeds to get the maximum profit from a unit
area' There is always a chance of stress to the growing organism with the over intensification.
Under stress the pathogens present in the pond may enter and cause disease resulting in severe
mortality' During the last few years Asian countries were severery affected with many virar
diseases and faced massive economic losses particularly due to continuous outbreak of white
Spot Disease (wSD)' In India outbreak of wSSV to tiger shrimp penaeus monodonhas spread
and caused large scale mortalities and severe damage to shrimp aquacurture industry. The pacific
white shrimp Litopenaetls vonnemei has become the main crustacean speiies produced through
culture' with production exceeding that of tiger shrimp penaeus monodon since 2003. The
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production of this species has been increased from rg6, r r3 tons in 1999 toover 2.3 mmt in
2007.

Many studies have aimed to increase the shrimp production through manipulating of
stocking density' fertilization, artificial feeding and opening of new rands for curture and
combination of different species into culture system (varghese et al., r975; chal<raborti et al.,
1985; Krishna'2006)' ln practice, the densities at which farmers keep their stock are based on
the experience and institution with codes of practice and hand books being used as guide.
Information regarding effect of stocking density of the shrimp performance during intensive
culture is rimited, inconsistent and some time controversiar.

Pacific white shrim p' Litopenaeus vqnnomei, is one of the most intensivery cultivated
-L^,,,^..tl un 

r' --'!'!s!ve

shrimps all'over the world (Perez Farfante and Kensre y 1997)because of the reduced,risk oft ,, t / \/vvAUSE Ul tn

catastrophic diseases and favorable environmental conditions (Boyd 2002; Zhu etal;,f2006).
'scrihcrl ahn,r +l^^ ^.. 

\- -r - -vvL) z

Several authors described about the growth in shrimp curture systems based on stocking density
(cailout et al" 1976; Sedgwick l97g; Maguire and Leedow lgg3) and some auth;rs have
reported an inverse relationship between growth and stocking density (Lee et al., l9g6; sandier
et al'' 1987; whay-Ming and Yew-H u, 1992;Daniels et ar., 1995). No proper researoh has yet
been done on the effect of stocking density in long term survivar and growth performance of
L'vannomei' Hence it was aimed to evaluate the effect of different stocking densities on the
survival and growth of L.vannamei forthe present study.

Success of aquaculture depends on providing animals with a satisfactory environment
(Boyd and Tucker ' 2009)' over the past few decades, shrimp farming in India has expanded
rapidly to a vibrant export industry with the export production of 3, 57,505 MT worth usD 3.7
Billion (MPEDA' 2ol5) for 2014-15' The corresponding figures for 2015-r6 in USD are 3.1
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Billion (MPEDA' 2016)' Given the ever-increasing consumer demand, high foreign exchange
earning potential and stagnation in the wild catch, the shrimp farming has been expanding at
phenomenal proportions' ' The world needs an extra 40-60xr06 tons of food fish by 2020.
Therefore culture is transforming rapidly into an intensive type of semi-intensive mode. Growth
and development of aquaculture should be sustainabre. The growing aquacurture industry is
haunted by a number of environmental and social issues.

Indian Aquacu

FISH, India is the fourth rargest exporter of seafood i, zotl '"

supplier of frozen shrimp to USA

supplier of shrimp to European union

largest supplier of frozen shrimp to Japan

promotion for the export of marine products.

capture fisheries contribute about 45. 18%o of seafood export of India varue and about
68.51% in quantity.

The rest is contributed by coastar aquacurture, especiaily shrimps.
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PRQDUCT5 EXPORT FROM INDIA
Fig. t. ExpdPerformonce: 2017-lg (in USD volue)

8000

7000

6000

! sooo

=* 4000

-
3000

2000
l 899,09

2011-12 20t2-t3 .19t3

Fig. 1- Trends in progress of aquacurture production of export oriented

** 
l'-......

D.@ |

**i
Fs@ I
-iE*.* "i ,--9o-o i'

i

200,@ i'*:iI
6

-B

!IIIr.r
s"uf,$YfffFi

r.T
ss$E

riry f

Ebk
FAs8 t*i8a

! vrnnr@i a5<.frpi I e&r rb,r

All Time High

species

9lPage

2007-08 2008-09 2oo9-to
.J

351 I .67

ltirF.roSS +5$5ia



Fig. 2. Trends in progress of cuttured shrimpproduction and shrimp exports
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Totar shrimp production in the country during 2017_1g

*including the production of E indicus

4!_45-2j *,

1",65 i
5,65f

.: r";r i r)/-..,i)iii

coastal

species

of Penqeus

conditions of bio_security

pathogens.

that provide that they are

vannamei (white leg shrimp) species, which have been i

of India, now account for g0 percent of the country,s totar shrimp

a fast growth rate and its culture perioc

don (tiger prawn), making it an attractive a

v

The

thatv

tiger pra

rigorous

specifiedfree of certain
assurances

' First SPF shrimp was deveroped on the big isrand of Hawaii, in Kona, in r990.
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SPF animals offer an advantage to a country introducing a species for the first time as it
offers some assurance that the imported animals will not introduce the listed pathogens to
native species.

Use of SPF shrimp has greatly reduced disease incidence and thus enhanced the shrimp
production at global level.

. Use of SpF
diseases worldwide and

seed production.

is achieving rapid progress in aquacurture with vast

of fish and prawn curtivation and sea food production. The fish

tonhes with GVA of Rs.34,041 crore (constani the year

production of fish, prawn
and other sea products' Keeping in view of huge demand for sea food in the international market,
the state government is promoting the best practices like simplifying the procedures for
registration of aqua farms through Mee-seva, permitting aquacurture in DKT rands, cruster
approach and continuous awareness campaign at the primary producer level in the existing l g l
aqua clusters covering 1.27 lakh hectares areas.
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Andhra Pradesh has lion's share in the sea food exports from our country with 45 per cent
share in the year 2016-17' Sea food worth Rs.l7, 000 crore was exported from the state in the
year2016-17 against the total exports of worth Rs.37, g71 crore from India.

The present study was conducted to see if the stocking densities were havin ganyimpact
on the growth performance of the shrimp grown in fresh water earthen ponds in an area where
the culture of brackish water shrimp is new.

Ammonia and its effects in shrimp farming:

Ammonia is one of the most harmful water quality parameters and also a very toxic
inorganic nitrogen compound for shrimp along with nitrite in aquaculture ponds. It exists in two
forms in the pond water' one is unionized ammonia which is very toxic for the culture animals
and the other is the ammonium ion which is not toxic. Both the substances constitute TAN which

, tl"- f^-*^- .^--: . i 

vvrrJ!'tsiv r 
^lt 

wlltt-ll

is used to calculate the former toxic form making use of a prescribed formula from TAN....*,..,.6 qov vr s prE)ur tueu Iormula rr(

Ammonia is a natural compound that occurs in the environment. But it iq :also a by-
product of industrial pollution, domestic and agricultural run-off. Fertilizers like urea, Nitrogen
fertilizers like Ammonium sulphate, Ammonium phosphate etc add nitrogen to the pond.
uneaten feed' excreta of the culture animals are decomposed by the microbes and release
ammonia' As the feed input increases so the ammonia concentration increases in the pond.

Daily fluctuations of Ammonia in the Aquacurture ponds: , ,,

The concentration of ammonia is dependent on the pH and temperature of the pond water. The
concentration goes up if the pH and temperature increase. The concentration of ammonia is
measured high at low salinities and constant pH and temperatures. Usually, pH will be lowest in
the morning and highest in the afternoon' The ammonia shows most toxic effect at pH above g.0.

The pH and temperature vary in a day and also the NH3 Exposure to high ammonia for few
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hours is not harmful (Hargreaves & Kucuk). The LC50 values of ammonia for marine shrimp

range from 0'7 to 3'0 ppm (van wyk et al, 1999). The safe concentration for long term exposure

ranges between 0'05-0.15 ppm. The 96 hour LC50 for L.vannamei rangesbetween 1.20 and 2.95

ppm.

Table 1.2: Dependency of Ammonia on Temperature & pH

influences growth, feeding, survival, susceptibili parasites.

become difficult to

decreases

An excess of ammonia may lead to adverse physiological consequences and

Metabolic ammonia produced inside the body of the culture animals enters the blood and

is transported to the gills for excretion into the surrounding water. If water, on the other hand,

has more concentration of ammonia than that of the blood, then the ammonia, instead of being
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mortalities.

Temperature
t6 18pH

7.2 0.004 0.005

7.6 0.011 0.013

8.0 0.028 0.033
8.4 0.069 0.079
8.8 0.152 0.1 78

9.2 0.319 0.358



excreted into the water' remains in the blood itself. This causes physiological negative effects on
the retention for a long time in the blood. Ammonia beyond the safety level reduces growth,
increases oxygen consumption, and alters concentration of hemolymph proteins and free amino
acid levels. It may cause high mortalities.

Mitigation of Ammonia problems:

Naturally the released or already .*lt ,:r 
lTmonia 

in the pond water decreases by the uptake
of plankton, oxidation of

by nitrifying bacteria
Iike nitrobacter

l.

2.

a
J.

4.

rng

or quick lime

the pond - Algae grow and consume ammonia

the depth of the pond _ volume of water increases and

High quality aeration helps

10. Addition of bacterial amendments

I l. Application of ion-exchange chemicals
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densities

stocking densities

Hypothesis:

l. There is no signi
stocking densities with
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REVIEW LITERATURE

Shrimp farming plays a pivotal role in the socio-economic condition of the coastal population of
India by way of contributing to foreign exchange earnings and livelihood options. The farmers
are going for gradual intensification with more than the cAA prescribed Stocking Densities.
optimum stocking density at which sustainable growth is achieved is to be investigated. The
optimum density varies with the culture water. The present study carried out in fresh water tried
to assess the optimum

Most of research on shrimp at various
stocking are Allan. G.L. and G.B. Maguire et al., ('

D' Durant.M.D.(1995), Apud F.D., K. Gonzalez and N.

w.H.,

l e8 l),
and M. I. Leedow.(19g3), Tidwell.J.H. Coyle, S., Weibel, C. and t9ee)

and c' Yew-Hu'( 1992). Hargreaves & Tucuker (2,,4)conducted the
harmful of ammonia on culture animals. Van Wvk (1999) infened LC5O
values of ia in L.vannamei. eun Liu et al., (2016) cor similar rxpeflments on
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Study was conducted in the chosen three ponds in the village, Epurupalem, chirala area
of coastal Andhra Pradesh' The samples were collected 5 times fortnightly beginning the first
sample on l5th November, 2ol9 andwith the last sample on l5th January, 2!020. Allthe samples
were analyzed in Anu Lab, anetwork rab in coastar area of the state.

TAN remains odorless and colorless in the shrimp curture ponds. Therefore 1aboratory
methods are only option for checking the ammonia in the ponds. TAN is measured according to
UNESCO (1983). One Way

see if there is significant
difference between

Iture ponds under
study. Di significant at95%.

ia concentration (NH3) = TAN x Multiplication
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RESULTS AND DISCUSSION

Table.3: Average TAN & UIA values

Stocking Density T50 T70 T90

TAN(mg/L) 0.10 0.25 0.50

UIA(mg/L) 0.005 0.009 0.024

Fig. 3 Graph showing
Stocking

0.5

0.45

0.4

0.3s

0.3

0.25

0.2

0.15

0.1

0.0s

0

I TAN(mclL)

r UIA(mglL)

Table 5.0: ANOVA Resu It of three ponds with respect to ammonia

Source Bracket Term SS df MS f p value
tsetween
Groups

(A)
(A): 0.002579 0.000803 2 0.0004015

1.38 0.4892Within
Groups

(Y)
(Y) = 0.00520 0.002621 9 0.0002912

Total (T) : 0.001776
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The results show that the toxic un-ionized form of ammonia increases with the increasing
stocking density' As the stocking density increases, the feed input increases, the ammonia
excreted also goes up in the pond. The management measures with respect to this form of
ammonia will also get affected. This may be the reason why the ammonia value is showing an
upward trend with the increasing stocking density. The results of this study are in line with the
ammonia values obtained in the culture of Rainbow Trout (onchorynchus mykiss) where the
pond with sD3 showed highest values of un-ionized ammonia (eun Liu et a1.,2016),Lethal

The present study shows the lethal and su
s tne values well below the le

culture studied. Maintainance of r 'quality is essential

slusr Jtruwr trrtr values well below the lethal and sub-lethal levels of
ammonia in the Oonds of shrimr. nrrlr,,.o c+,,.1i^r r\r^:--.^:.

for the success of aqua-farming (Devi,2013). one of the frontline parameterto be kept under
check is ic form of ammonia i.e. un_ionized form of ammonia. Us TAN is
controlled by the addition of white sugar to the pond. The F statistic calculated for the data
(1.38) i lower than the table varue (4.5) at 0.05 rever of significance (p
0'05)' The calculated p value is 0.4892. Since the F value is only slightly larger than
l'0 and the p value is larger than 0.05 there is weak evidence against the nu, h

is not a significant difference among the three ponds of di
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The shrimp cultured at various stocking densities usually show difference with respect to
the water quality parameters. In the present study, the ammonia levels show little variation
among the ponds of various stbcking densities. Hence, the higher intensive densities may show
significant difference with respect to the ammonia levels.
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