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� Reconnaissance survey

� Base Line data- for two seasons

� Identification of problem 

� Application of appropriate solutions 
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66 

160 
28 

41 

4 

43 

13 17 

Karwar Kumta Ankola Honavar 

Manglore Kundapoor Udipi Bhatkal 

Areawise total in all talukas

0-1

1.1-22.1-3
3.1-5

5.1-7.4

7.5-10

10.1-15

>20

15.1-20

0-1 1.1-2 2.1-3 3.1-5 5.1-7.4

7.5-10 10.1-15 15.1-20 >20



�	������	������	�����	��������
�	���������	����	�	� ��������	�����

������������

�	���	��������������

� �������	�!����	���
"����	�!���

# $�����


Poor water and soil quality

Hypoxic ���	��%������������


Alters Nutrient Cycling
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Artificial feed
4times 

Daily Aeration for 
14-16 Hrs/Day

Artificial feed
4times

No Aeration

Natural Food

Microbenthos Meiofauna Macrofauna

Aerated Pond
10-12 pl.m-2

Non-aerated 
Pond

5 pl.m -2

Analysis of   Shrimp Gut

Experimental Cycle -1 (6 June 2004- 2 September 2004 )
Experimental Cycle-2  (5 April 2005- 3 August 2005)

Experimental Setup

Water and soil quality 
analysis

Fortnightly
Sampling

Benthos

1

3

2
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Salinometers (Few)



Insufficient Infromation Misjudgments / False 
Forecasting

Losses

Using Modern 
Technology

Advantages over Traditional and Standard but Manual 
Analytical methods

Overcome

Such as

Multi Sensor Probe System



Automated Analysis Manual Analysis

Reduction of human participation to
Avoid error: Cut costs

Manual analysis requires skilled labour 
and human participation.

Chemicals required only initially 
for standardization of probes

Chemicals required every time the 
analysis is carried out

Lowering consumption of sample and 
chemical reagents thus reduce cost 
of chemicals required

Chemical cost is very high as they are 
required frequently.

Processing of large number of sample in 
short time.

Processing of large number of sample 
Takes long time.

Determination of several components in 
the same sample

Requires different sampling equipments 
and methodologies for collection of 
samples for every parameter separately 
or in large amount.

NO such errors as standardisation is 
done 
Initially

May give wrong results due to standard 
and analytical errors.

Continuous collection of data is possible 
by observing which, one can take the 
required measures in case of critical 
conditions

Data requires manual collection of 
samples which have limitations in a way 
that continuous data can not be obtained 
which can be disadvantageous in case of 
critical decision making
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NaturalPond



Two Monitoring Units

One Base Station

Real-time Probe (Solar panel, Rechargable Battery and Radio
Modem with bulk head lightning protection unit, Rechargable
Battery, Laptop )

Reader Logger unit can record up to 2000 sets of readings

Can Set fastest Sample Rate – 1 Set of Samples /1 min
Slowest Sample Rate- 1 Set of Sample / Day 
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Radio Modem at Field

Communicating Modem &
Reader /Logger Unit

TuroSoft T611P

Probe Assembly
T611- Yeo-Kal
Australia

Sensors
DO,% DO Saturation, Salinity,pH,
ORP, Turbidity
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Water quality parameter Recommended level Comments

pH 7.5 – 8.5 Daily fluctuation < 0.5

Salinity 10 – 30 ‰ Daily fluctuation < 5‰

Dissolved oxygen 5 – 6 mg/L Not less than 4 mg/L

Alkalinity (as CaCO3) > 80 mg/L Dependent on pH fluctuation

Temperature 28 – 33°C Not less than ?? °C

Sechi disc transparency 30 – 40 cm Monitor once a week

H2S < 0.03 mg/L Toxicity depends on pH

Ammonia (NH4-N) < 1.0 mg/L Toxicity depends on pH

Un-ionised ammonia (NH3) < 0.1 mg/L Toxicity depends on pH

Nitrate (NO3-N) < 1.1 mg/L Toxicity depends on pH

Total suspended solids 30 – 190 mg/L Monitor once a week

Carbon dioxide (CO2) Not available data < 15 mg/L

Copper < 3 mg/L Toxicity depends on pH 

Chromium < 2 mg/L Toxicity depends on pH

Zinc < 1 mg/L Toxicity depends on pH

Cadmium < 2 mg/L Toxicity depends on pH

Lead < 0.1 mg/L Toxicity depends on pH

Water colour Light brown or green Fertilisation or water exchange

BOD and COD 50 mg/L and 100 mg/L Sludge removal / effluent filtration

Phosphate 5 mg/L Monitor once a month

Table 1. Admissible levels of relevant water quality parameters in shrimp ponds (Chanratchakool et al. 1994; Paulraj et al. 1998)



Results

Parameters
Aerated –P1

(HOBAS-
Aeration)

Control-P2
Non-aerated

Creek- CR1

Temperature 26-31 26-33 27-34

PH 7.11-.08.32 7.16-.08.50 6.94-8.09

Eh(mv.) 62.80-112.77 54.60-94.03 46-87..08

Salinity (ppt) 9.40-41.89 8.10-41.89 13-39.49

DO (mgl-1) 4.88-6.78 4.76- 8.01 2.81-4.73

Manual Analysis

Time Series Data



Sample DATE:       TIME:     Depth: Temp:  Con Lo Sal:   DO     DO     pH     ORP
Number dd-mmm-yyyy hh:mm:ss m.     C.   us/cm  ppt %sat   mg/l   pH     mV     

------------------------------------ ----------- -------- ------ ------ ------ ------ ------ ------ ------ --
---- -

1 14-jul-2004 09:30:35     1.3  27.67   22.7 13.7   93.5   6.82   8.68  471.0   41.4
2 14-jul-2004 09:35:35     1.1  27.69   22.7 13.7   95.0   6.92   8.76  471.0   36.0
3 14-jul-2004 09:40:35     1.0  27.70   22.7 13.7   97.6   7.11   8.83  472.0   34.3
4 14-jul-2004 09:45:34     1.0  27.72   22.7 13.7   99.2   7.23   8.86  472.0   35.8
5 14-jul-2004 09:50:34     0.9  27.76   22.6 13.6  115.9   8.44   9.22  472.0   30.9
6 14-jul-2004 09:55:34     0.9  27.73   22.6 13.6  114.3   8.33   9.21  472.0   32.9
7 14-jul-2004 10:00:34     0.9  27.74   22.7 13.7  110.2   8.03   9.13  472.0   31.1
8 14-jul-2004 10:05:35     0.9  27.87   22.6 13.6  128.1   9.31   9.42  472.0   31.6
9 14-jul-2004 10:10:35     0.9  27.91   22.6 13.6  115.0   8.35   9.20  473.0   42.6

10 14-jul-2004 10:15:35     0.8  27.96   22.6 13.6  117.5   8.52   9.24  474.0   35.3
11 14-jul-2004 10:20:35     0.8  27.99   22.6 13.6  123.0   8.92   9.33  473.0   32.8
12 14-jul-2004 10:25:34     0.7  27.96   22.6 13.6  129.8   9.42   9.48  472.0   31.8
13 14-jul-2004 10:30:34     0.7  28.01   22.6 13.6  129.2   9.36   9.46  473.0   32.0
14 14-jul-2004 10:35:34     0.7  28.17   22.6 13.6  128.1   9.26   9.43  473.0   33.4
15 14-jul-2004 10:40:34     0.6  28.41   22.6 13.6  132.0   9.50   9.49  473.0   29.9
16 14-jul-2004 10:45:34     0.6  28.48   22.6 13.6  136.5   9.82   9.56  473.0   27.9
17 14-jul-2004 10:50:35     0.6  28.43   22.5 13.6  136.0   9.79   9.57  473.0   31.3
18 14-jul-2004 10:55:35     0.6  28.40   22.6 13.6  135.4   9.76   9.56  473.0   30.2
19 14-jul-2004 11:00:35     0.5  28.37   22.5 13.6  136.4   9.83   9.57  473.0   26.7
20 14-jul-2004 11:05:34     0.5  28.33   22.5 13.6  136.4   9.84   9.56  473.0   31.0
21 14-jul-2004 11:10:34     0.5  28.23   22.6 13.6  137.0   9.89   9.55  474.0   27.6
22 14-jul-2004 11:15:34     0.5  28.26   22.5 13.6  137.0   9.89   9.56  474.0   31.3
23 14-jul-2004 11:20:34     0.5  28.20   22.6 13.6  130.0   9.39   9.44  474.0   44.0
24 14-jul-2004 11:25:34     0.5  28.10   22.6 13.6  134.2   9.71   9.49  474.0   35.1
25 14-jul-2004 11:30:35     0.6  28.29   22.6 13.6  139.5  10.07   9.59  473.0   35.3
26 14-jul-2004 11:35:35     0.5  28.44   22.6 13.6  150.0  10.79   9.71  472.0   37.9
27 14-jul-2004 11:40:35     0.5  28.63   22.6 13.6  149.8  10.74   9.70  472.0   28.0
28 14-jul-2004 11:45:35     0.4  29.16   22.4 13.5  149.1  10.60   9.71  472.0   29.5
29 14-jul-2004 11:50:34     0.3  29.19   22.5 13.6  150.3  10.68   9.72  472.0   29.3

Spreadsheet of Remote water loggin system
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Poor water and soil quality
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Artificial feed
4times 

Daily Aeration for 
14-16 Hrs/Day

Artificial feed
4times

No Aeration

Natural Food

Microbenthos Meiofauna Macrofauna

Aerated Pond
10-12 pl.m-2

Non-aerated 
Pond

5 pl.m -2

Analysis of   Shrimp Gut

Experimental Cycle -1 (6 June 2004- 2 September 2004 )
Experimental Cycle-2  (5 April 2005- 3 August 2005)

Experimental Setup

Water and soil quality 
analysis

Fortnightly
Sampling

Benthos

1

3

2



Results- Water quality

Salinity
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Experimental Cycle -1 and 2

Temperature(33 to 27 0C ) & salinity (40 to 5 PSU) showed decreasing trend s
pH remained in the range of 7 to 8.3
Dissolved oxygen ranged from 3 to 5 mg.l -1

BOD (0.5 to 3 mg.l -1) and COD was  within the limits 50-100mg.l -1



Chlorophyll a water EC-1

Chlorophyll a water EC-2

Chlorophyll a sediment EC-1

Chlorophyll a sediment EC-2

Significant difference (p<0.05) Between EC-1 and EC -2 for 
chlorophyll ‘a’ in water and sediment
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BenthosBenthos

•• MacrofaunaMacrofauna ( 0.5 mm)( 0.5 mm)

•• Meiofauna   (63 Meiofauna   (63 µµm)m)

•• Microphytobenthos(42 Microphytobenthos(42 µµm)m)
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Effect of DO on Effect of DO on 
macrofaunamacrofauna , , meiofaunameiofauna andand
microbenthosmicrobenthos 23419304 6 3903217 12.414 .076

628820.67 2 314410.3

24048125 8

48216.000 6 8036.000 .601 .734

26754.000 2 13377.000

74970.000 8

4048117.3 6 674686.2 118.755 .008

11362.667 2 5681.333

4059480.0 8

Between
Groups

Within
Groups

Total

Between
Groups

Within
Groups

Total

Between
Groups

Within
Groups

Total

Macrofauna

Meiofauna

Microfauna

Sum of
Squares df

Mean
Square F Sig.

ANOVA

5155249 8 644406.1 .  

.000 0 .

5155249 8

813440.0 8 101680.0 .  

.000 0 .

813440.0 8

1575566 8 196945.7 .  

.000 0 .

1575566 8

Between
Groups

Within
Groups

Total

Between
Groups

Within
Groups

Total

Between
Groups

Within
Groups

Total

Macrofauna

Meiofauna

Microfauna

Sum of
Squares df

Mean
Square F Sig.

ANOVA
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Experimental Study - I

1. Macrofauna showed increasing trend in 
ponds

2. Meiofauna and Microbenthos
was less throughout in both ponds and 
high in the creek

Fortnightly average variations of macrofauna

Fortnightly average variations of meiofauna

Fortnightly average variations of microbenthos



Experimental study– 2 

Macro & Microfauna of Aerated pond >  
Nonaerated pond 

Fortnightly average variations of macrofauna

Fortnightly average variations of meiofauna

Fortnightly average variations of microbenthos



• There was no significant effect of Aeration (DO) on  the
development of  macro, meio and microbenthos

• Meio-and microbenthic densities were comparatively l ow in 
culture ponds  than the Creek.

• Dominant benthic groups were:

Macrobenthos– Gastropoda, Polychaeta
Meiobenthos – Nematoda, Copepoda, 
Microbenthos-(Microphytobenthos), Coscinodiscus , 

Pleurosigma, Navicula sp.

Significant Findings-Benthos



Shrimp Gut Content AnalysisShrimp Gut Content Analysis

•• 10 Shrimp from each pond were collected at morning and at 10 Shrimp from each pond were collected at morning and at 
nightnight

•• Dissected Dissected ––Preserved 4% FormalinPreserved 4% Formalin
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Aerated Pond  10.00 AM 

21.60

8.42

10.19

8.115.25
5.16

8.42

25.32

3.90
Algal/Phytal material

Cosinodiscus

Crustacian body parts

Eggs/larva

Fish scales

gastropod shell remains

Navicula

Pleurosigma

Polychet remains 

Aerated Pond  10 PM

20.73

6.91

45.87

1.92
1.15
2.88

3.65
3.07

3.26
7.87 Algal/Phytal material

Cosinodiscus

Crustacian body parts

Eggs/larva

Fish scales

gastropod shell remains

Navicula

Nematod

Pleurosigma

Polychet remains 

Nonaerated Pond 10 AM

11.93

1.07

43.27

2.600.46

16.21

20.80

2.91
Algal/Phytal material

Cosinodiscus

Crustacian body parts

Eggs/larva

Fish scales

Navicula

Pleurosigma

Polychet remains 

Nonaerated Pond 10 PM

33.67

0.51

35.69

1.52

4.38

3.37

12.96

1.354.88

Algal/Phytal material

Cosinodiscus

Crustacian body parts

Eggs/larva

Fish scales

gastropod shell remains

Navicula

Pleurosigma

Polychet remains 

Experimental Cycle -1 % Gut content

Crustacean
body partsDiatoms/algal

/phytal remains



Aerated Pond 10AM

12.75

3.78
3.08
0.52

51.42

0.05

28.06

0.35
Algal/Phytal material

Cosinodiscus

Crustacian body parts

gastropod shell remains

Navicula

Nematod

Pleurosigma

Polychet remains 

Aerated Pond 10PM9.02

80.44

2.583.041.763.16
Algal/Phytal material

Crustacian body parts

gastropod shell remains

Navicula

Pleurosigma

Polychet remains 

Nonaerated Pond  10AM3.290.71

15.55

26.09

0.439.50

43.71

0.71

Algal/Phytal material

Cosinodiscus

Crustacian body parts

Fragilari

gastropod shell remains

Navicula

Pleurosigma

Polychet remains 

Nonaerated Pond10 PM12.88

1.46

52.37

0.36
3.65

1.34

14.58

0.36

11.30
1.70

Algal/Phytal material

Cosinodiscus

Crustacian body parts

Fish scale

Fragilari

gastropod shell remains

Navicula

Nematod

Pleurosigma

Polychet remains 

Experimental Cycle-2 % Gut content

Navicula & 
Pleurosigma

Crustacean 
body parts



Gut content Analysis of shrimp

Initially gut fauna was higher and 
decreased subsequently.



•Clear-cut demarcation between Day and night time fe eding

Daytime – Diatoms 
Night time – Crustacean diet was preferred

•Dominated by –

Macrofauna – Gastropod hard undigested shells

Meiofauna – Crustacea and  polychaeta body parts 

Microphytobenthos -Navicula , Pleurosigma, Coscinodiscus

• Natural food in the gut was reduced after 75 th Day of culture

Significant Findings of Shrimp gut analysis



Fortnightly average growth in shrimp Fortnightly average growth in shrimp ––ECEC--11

Fortnightly average feed consumption EcFortnightly average feed consumption Ec --11

Fortnightly average growth in shrimp Fortnightly average growth in shrimp ––ECEC--22

�������1������	��������2��
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Fortnightly average feed consumption EcFortnightly average feed consumption Ec --22

Over 15 days 0.5 to 1 kg 

3.3 gms.-15 days 2.8 gms -15 days



Production and FCR

$������
�����	���	��
�	��������230 ���	��	��������

1.01

1.04

ECEC--22

1.56

1.30

ECEC--11

FCRFCR

536

1121

ECEC--22

715

1607

ECEC--11

Total Total 
ProductionProduction

(kg/ha.)(kg/ha.)

ECEC--22ECEC--11ECEC--22ECEC--11

68.3563.2055
NonNon --

aeratedaerated

PondPond

74.2478.001012
Aerated Aerated 

PondPond

% Survival% Survival
Stocking Stocking 
densitydensity

(no.m(no.m --22))
StudyStudy
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