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AMMONIA AS WATER QUALITY PARAMETER IN ZERO SALINITY

CULTURE OF L. VANNAMEI EARTHEN PON DS 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 1nsufﬁc1ent aquatic food supply that

would occur for the populatlon increase expected until 2030 and it is the fastest growmg food

productlon sector in the world i Increasing with an average rate of 9.2% over the pa ‘ ”"30 years

(FAO 2005) which makes aqua industry one of the promising industry to meet fut ¢ food

demand

In the recent years aquaculture intensification has become a common practice throughout

the world. Farmers are reporting with higher stocking densities, artificial femhzatlon of the

ponds and supplementary feedmg using artificial feeds to get the maximum profit from a unit

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 186,113 tons in 1999 to over 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 lands for culture and

combination of different species into culture system (Varghese et al., 1975; Chakraborti et al.,

1985; Krishna, 2006). In practice, the densmes at whrch farmers keep their stock are based on

the experience and institution with codes of practlce and hand books being used as guide.

Information regardmg effect of stockmg density of the shnmp performance durmg intensive

culture is hmrted inconsistent and some time controversial.

Paeiﬁc white shrimp, Litopenaeus vannamei, is one of the most mtensrvely )

06).

Several authors described about the growth in shrimp culture systems based on stockmg densrty

(Cailout et al 1976; Sedgwick 1979; Maguire and Leedow 1983) and some .

reported an inverse relatronshrp between growth and stocking density (Lee et a] 1986; Sandier

et al., 1987; Whay- -Ming and Yew-Hu, 1992; Daniels et al., 1995): No proper research has yet

been done on the effect of stockmg densnty in long term survival and growth performance of

L.vannamei. Hence it was aimed to evaluate the effect of different stockmg densrtres on the

survival and growth of Z, vannamei for the 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 e€xport production of 3, 57,505 MT worth USD 3.7

Billion (MPEDA, 2015) for 2014-15. The corresponding figures for 2015-16 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 40-60x106 tons of food fish by 2020.

Therefore culture s transforming rapidly into an intensive type of semi-intensive mode. Growth

and development of aquaculture should be sustainable. The growing aquaculture industry is

haunted by a number of environmental and social issues.

Indian Aquaculture Scenario:

As\iper GLOBEF ISH, India is the fourth largest exporter of seafood in 2017

. Largest supplier of frozen shrimp to USA

. 21"? ;ggrgest supplier of shrimp to European union

. Secend largest supplier of frozen shrimp to Japan

. Large:st supplier of cephalopods to EU

* Statutory body under the Ministry of Commerce & Industry, Govt. of India; set up in

1972 by an act of parliament.

* Nodal agency for promotion of the export of marine products -

* Entrusted with the overall development (including infrastruqfi}re),;ﬁ*3f§§gglation, and

promotion for the export of marine products.

* Capture fisheries contribute about 45.18% of seafood export of India value and about

68.51% in quantity.

The rest is contributed by coastal aquaculture, especially shrimps.
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Fig. 2. Trends in pProgress of cultured shrimp
production and shrimp exports
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Total Shrimp Production in the Country during 2017-18

_ Area - Production Productivity
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in several countries,

Specific pathogen free (SPF)..

der rigorous

Cai

conditions of bio- -security that provide assurances that they are free of certain specified

pathogens.

*  First SPF shrimp was developed on the big island of Hawaii, in Kona, in 1990.
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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 broodstock has reduced the spread of shrlmp diseases worldwide and

eliminated the industry’s practice of capturing shrimps from the wﬂd for seed production.

Aquaculture in Andhra Pradesh:

Andhra Pradesh is achieving rapid progress in aquaculture with vast potentlal for the

developm 'nt of fish and prawn cultivation and sea food production. The fish and prawn

achieved 27. 49 lakh tonnes with GVA of Rs.34 ,041 crore (constant prices). During the year

2017-18 the State government had set the target of producing 33.84 lakh tonnes of fish and

prawns with GVA of Rs.42,110 crore with growth rate of 22.35 per cent on productlon and 35.65

per cent on GVA

Andhra Pradesh has a coast line of 970 km with vast scope for 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 aquaculture in DKT lands, cluster

approach and continuous awareness campaign at the primary producer level in the existing 181

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.17, 000 crore was exported from the state in the

year 2016-17 against the total exports of worth Rs.37, 871 crore from India.

The present study was conducted to see if the stocking densities were having any impact

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 mtrogen compound for shrimp along with nitrite in aquaculture ponds It exxsts in two

animals

forms in the; pond water. One is unionized ammonia which is very toxic for the culfu

Jrea, Nitrogen

fertilizers like Ammomum Sulphate, Ammonium phosphate etc add mtrogen to the pond.

Uneaten feed, excreta of the culture animals are decomposed by the microbes and release

Daily fluctuations of Ammonia in the Aquaculture 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 8.0.

The pH and temperature vary in a day and also the NH3 Exposure to high ammonia for few

13|Page




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 ranges between 1.20 and 2.95

ppm.

Table 1.2: Dependency of Ammonia on Temperature & pH

Temperature
pH
3 .
6 g L 0.011 T 0013

B QF = 0.028 70,033
84 0.069 0.079% &
88 0.152 0.178

——

92 0.319 0.358

T 18

It negatxvely influences growth, feeding, survival, susceptlblllty to dlseases, and parasites.

When ammonia levels get higher, it will become difficult to extract energy from feed. This

makes the culture animals lethargic and ultimately leads to coma and death. Toxicity of ammonia

decreases w1th the mcreasmg Dissolved Oxygen concentration. The concentration of ammonia

decreases with the mcreasmg concentration. of carbon dioxide, decreasmg pﬂ increasing

Calcium ions. An excess of ammonia may lead to adverse physiological consequences and

mortalities.

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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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 existing ammonia in the pond water decreases by the uptake

of plankton, oxidation of the same into less toxnc Nltrlte and Nitrate forms by nitrifying bacteria

like nitrobacter and mtrosomonas

- Reduction of feeding

2. Liming —hydrated or quick lime

Fert;hzmg the pond — Algae grow and consume ammonia

: Aerafidn — High quality aeration helps

6. Water exchange —10-50% water helps reduce ammonia concentratlo\'

. Adding well water

. Addmon of organlc carbon source

9.

Addmon of acxd

10. Addition of bacterial amendments

11. Application of ion-exchange chemicals



OBJECTIVES OF THE STUDY

» To assess the Total Ammonia Nitrogen of the three ponds with different stocking

densities

> To evaluate the unionized toxic ammonia concentration of the three ponds with different

stocking densities

Hypothesis:

1.

There is no significant difference among the ponds of various stocking densities with

respect to TAN values

- There is no significant difference among the ponds of various stocking densities with

respect to UIA values




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 stocking density for the freéh water s’hrimp’culture

Most of the researchers conducted research on shrimp economlc performance at various

stocking densities. They are Allan. G.L. and G.B. Maguire et al., (1992), Damels W.H.,

values of ammonia in L.vannamei. Qun Liu et al., (2016) conducted similar experiments on

Rain-bow trout, Onchorynchus mykiss,




METHODOLOGY OF THE STUDY

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 15™ November, 2019 and with the last sample on 15" January, 2020. All the samples

were analyzed in Anu Lab, a network lab in coastal area of the state.

TAN remains odorless and colorless in the shrimp culture ponds. Therefore laboratory
methods are only option for checking the ammonia in the ponds. TAN is measured according to
UNESCO (1983). One Way‘ANOVA (Zar, 1996) was employed to see if there is significant
difference between the two values of ammonia measured from the wa‘opulture ponds under

study. Difference is considered significant at 95%.

Un-io’n'ized animonia concentration (NH;3) = TAN x Multiplication Factor




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 the trend in the TAN & UIA values in three ponds of dlfferent
Stockmg densntles ‘
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Table 5.0: ANOVA Result of three ponds with respect to ammonia

Source

Bracket Term SS df MS f p value

Between
Groups (A) =0.002579 0.000803 2 0.0004015

(A)
Within 1.38 | 0.4892
Groups (Y)=0.00520 0.002621 9 0.0002912

(Y)

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 Mmanagement 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 (Qun Liu et al., 2016). Lethal

concentration of ammonia for L.vannamei is 2.78 ppm.

The present study shows the values well below the léthal“and sub-lethal levels of
ammonia in the ponds of shrir'np‘ culture studied. Maintainance of good water quality is essential
for the success of aqua-farming (Devi, 2013). One of the frontline par;:rlvﬁ‘étg,‘r: tobg kept under
check is the most toxic form of ammonia i.ec. un-ionized form of ammonia.:Usuéyflyi TAN is
controlled by the addition of white sugar to the pond. The F statistic calculated forhe data
(1.38) lsmuch lower than the table value (4.5) at 0.05 level of significance (p alpha value =
0.05). Thé‘;f(i:»élculated p value is 0.4892. Since the F value is only slightly larger than t?féqxf‘iormal
1.0 and thp value is larger than 0.05 there is weak evidence against the null hypotﬁj s This

suggests that there is not a significant difference among the three ponds of different stocking

densities with respect to the ammonia levels,
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SUMMARY AND CONCLUSION

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 stocking densities. Hence, the higher intensive densities may show

significant difference with respect to the ammonia levels.
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