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43
43 12.5±1.1 135 72 1.62 2.7 3.02 

42 10.14±1.3 103.4 68 1.68 2.07 2.12 

34 13.8±1.9 145.3 70.2 1.48 2.91 3.59 

32 10.42±1.1 100 64 1.78 2.00 1.88 

28 11.12±1.01 110 66 1.65 2.2 2.32 

26 9.51±0.7 78.5 55 1.75 1.57 1.41 

41 12.5±1.1 127.5 68 1.68 2.55 2.71 

42 11.6±1.3 106.1 61 1.72 2.12 2.12 

34 11.8±1.5 113.3 64 1.55 2.27 2.58 

32 10.05±0.9 92 61 1.64
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0.04±0.0052a 5.86±0.32a,c 60.89±0.59a 537.1±3.06a 17099.0±2341.65a 0.089±0.005a,c 1.17±0.006b

0.05±0.0048a 5.81±0.22b,c,d 54.22±5.78a,b 478.7±28.09a,c 16,467.5±1828.59a 0.088±0.003b,c,d 1.33±0.084b,c

0.04±0.0038a 5.41±0.15b,c 56.22±0.44a,b 457.7±2.17b,c 15,836.9±1789.43a 0.0827±0.002b,c 1.37±0.006a,c

0.04±0.0038a 6.69±0.27a,d 52.44±3.87a,b 519.5±21.89a,c 19,225.7±2128.46a 0.1022±0.004a,d 1.22±0.051b,c

0.04±0.0038a 6.84±0.28a 45.11±0.97b 458.1±6.17b,c 19,620.8861±2282.05a 0.1046±0.004a 1.37±0.018a,c

0.2592 5.4713 3.3490 4.9956 0.6436 5.4538 4.3012

0.9346 0.0003 0.0551 0.0059 0.6320 0.0003 0.0113
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IW (g) 0.012±0.001 0.012±0.001 0.012±0.001 0.012±0.001 0.012±0.001

FW (g) 2.32±0.25a 2.83±0.31a 3.55±0.35b 3.82±0.31b 3.36±0.23b

WG (g) 2.31±0.25a 2.81±0.31a 3.54±0.35b 3.81±0.25b 3.35±0.24b

ADG (g d-1) 0.038±0.004a 0.046±0.005ab 0.059±0.005b 0.063±0.004b 0.055±0.005b

SGR (%d-1) 8.11±0.25a 8.44±0.24ab 8.49±0.29b 8.56±0.26b 8.48±0.26b

FCR 1.7±0.51b 1.6±0.33b 1.2±0.39a 1.5±0.45ab 1.3±0.65a

IL (cm) 10.94±0.79 10.94±0.79 10.94±0.79 10.94±0.79 10.94±0.79

FL (cm) 59.65±4.39a 67.75±4.52ab 64.5±5.54ab 64.45±10.05ab 71.21±4.22b

Survival rate (%) 68.69±1.9a 85.00±1.5b 87.51±1.78b 91.15±2.15b 90.25±0.55b

Production (kg m-3) 5.25±1.8a 8.01±1.5b 10.35±2.5c 11.8±1.8c 10.08±1.6c

*IW-Initial weight, FW-Final weight, IL-Initial length, FL-Final length

a 

b 

c 
c 

bc 

0

1

2

3

4

5

6

7

8

9

Control T1 T2 T3 T4
Different Treatments 
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5119.12±4.10 28.02 ± 

0.70 
a

1.13±0.88 3.29 ± 

0.30 
a

1.89 ± 

0.17 
a

53.33 ± 

3.84 
a

23.1 ± 1.71 

18.12±3.15 30.19 ± 

0.56 
a

0.87±0.52 4.15 ± 

0.20
 a

3.02 ± 

0.12 
b

46.66 ± 

10.18 
a

17.87 ± 1.5

18.18±3.80 24.75 ± 

0.62 
b

0.87±0.63 2.38 ± 

0.18 
b

0.51±0.12 95.55 ± 

2.22 
b

21 ± 1.63

18.70±3.40 33.24 ± 

0.54 
c

1.02±0.62 5.39 ± 

0.21
 c

3.97 ± 

0.17 
d

97.77 ± 

2.22 
b

17.75 ± 0.96

C1-C2 100 6.005
±0.367

0.035
±0.007

74.74
±18.84

199.88
±124.56

5.67
±4.03

30.40
±19.01

C2-C3 100 8.58
±1.22

0.09
±0.04

43.37
±22.86

179.40
±145.19

21.50
±8.70

4.80
±2.61

C3-C4 93 12.25
±1.89

0.25
±0.12

43.32
±19.94

186.44
±216.64

14
±10.2

9.44
±6.48

C4-C5 93 18.06
±3.54

0.76
±0.41

46.18
±35.49

226.48
±223.89

15.00
±13.88

10.06
±7.319

C5-C6 93 22.68
±3.35

1.51
±0.57

30.32
±10.71

130.4
±35.61

16.69
±8.21

6.32
±3.45

C6-C7 93 25.57
2.628

2.06
0.62

27.2
5.536

98.05
16.4

16.29
8.056

5.11
2.61

C7-C8 93 31.36
2.881

3.804
1.006

28.43
4.007

113.1
16.27

12.6
7.057

7.44
3.418
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0.78±0.08 0.78±0.08

0.001 0.001

14.60±0.11 15.26±0.40

18.59±0.52 21.91±0.78

3.38±0.072 3.29±0.08

0.17±0.007 g 0.19±0.07 g

1.65 1.61

37.65 35.6

110 110

178 192

1780 1920

12.61±0.24 12.61±0.24

15.49±0.54 15.49±0.54

28.16±0.23 29.54±0.29

184.02±4.10 231.1±6.91

1.58±0.042 1.80±0.06

80 80

83 45

830 450
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0

1
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3

4

0.5 1 2.5 5

Exp 1 Night Exp 2 Day

16.64 ± 0.34 33.96 ± 1.77 21.60 ± 2.70 -

17.96 ± 0.67 54.02 ± 5.5 - 24100

16.32 ± 0.14 35.25 ± 1.75 31.35 ± 7.85 -

17.47 ± 0.19 48.15 ± 2.60 - 54750
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0 0 0

5 0 0

10 0 0

15 1.22 ± 0.19 30%

20 4.846 ± 0.12 80-90%

25 4.88 ± 0.19 80-90%

30 3.76 ± 0.22 80-90%

35 3.924 ± 0.38 80-90%

40 3.668 ± 0.23 80-90%
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X X X X X X
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11.70 11.87 11.65 11.44

7.65 7.78 7.58 7.41

188.72 190.45 186.48 183.48

92.59 96.30 92.59 88.89
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61.63 61.69 79.79 71.28

16.42 20.31 4.04 5.46

4.94 5.31 4.31 6.71
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3.57±0.02 3.59±0.01 3.58±0.02 3.58±0.01 3.58±0.02

7.04±0.43b 7.35±0.27 b 6.89±0.35 b 6.42±0.07 a b 5.66±0.22 a

97.45±12.38 b 104.81±7.17 b 92.41±9.96 b 79.08±2.03 a b 58.12±6.19 a

2.39±0.11 a 2.37±0.07 a 2.54±0.05 a 2.69±0.05 a 3.33±0.38 b

1.02±0.06 b 1.21±0.10 b 1.12±0.02 b 1.05±0.02 b 0.87±0.09 a
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10.46±0.17 10.49±0.18 10.60±0.15 10.54±0.16 10.60±0.05

15.19±0.13d 14.57±0.09cd 14.39±0.34bc 13.83±0.24ab 13.58±0.13 a

45.23±2.61d 38.97±2.70cd 35.81±1.45 bc 31.26±0.66 ab 28.13±1.80 a

1.69±0.03 1.88±0.10 1.85±0.26 2.02±0.08 2.18±0.10

1.72±0.03 1.55±0.08 1.65±0.26 1.45±0.05 1.34±0.07

68.33±1.67b 65.00±2.89ab 61.67±1.67ab 60.00±2.89a 58.33±1.67a
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A: 0PPM FWH, B: 5 PPM FWH, C: 10 PPM FWH, D: 20 PPM FWH, E: 40 PPM FWH, F: 80 PPM FWH, G: 160 PPM FWH 



101

A: 0PPM FWH, B: 5 PPM FWH, C: 10 PPM FWH, D: 20 PPM FWH, E: 40 PPM FWH, F: 80 PPM FWH, G: 160 PPM FWH
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A: 100% feed + 0 ppm FWH, B: 100% feed + 40 ppm FWH, C: 90% feed + 40 
ppm FWH, D: 80% feed + 40 ppm FWH, E: 70% feed + 40 ppm FWH and F: 60% 
feed + 40 ppm FWH

A: 100% feed + 0 ppm FWH, B: 100% feed + 40 ppm FWH, C: 90% feed 
+ 40 ppm FWH, D: 80% feed + 40 ppm FWH, E: 70% feed + 40 ppm 
FWH and F: 60% feed + 40 ppm FWH
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16.50±4.50 16.49±1.96 16.98±2.10

582.30±57.30 534.60±21.90 519.25±6.95

3.88±0.38 3.56±0.15 3.46±0.05

1479.23 c ±4.07 1205.85b±35.35 1014.60a±4.00

2.57±0.25 2.25±0.03 1.95±0.04

61.84±11.08 54.54±4.27 51.85±7.09
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`

`

A B C
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69.8 ± 6 22 +ve 12 +ve 20 -ve

88.5 ± 4 18 +ve 08 +ve 08 -ve
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1 43.65 24.41 32.16 30.40
3 33.16 33.75 34.65 33.85
5 38.21 33.22 34.43 35.29
7

9

20 ( 1-20) 20.76+0.22 - 30.25+0.54 114+0.34 x 108 - 2.7+1.7 
x 104 

20 (21-40) 23.44+0.38 - 30.50+0.10 1.74+0.80 x 108 - 
1.7+0.24 x 104 

10 (41-50) 32.67+0.60 - 34.05+0.37 0.171+0.12 x 104 - 
0.028+0.013 x 104 
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Milkfish larvae



121

1 2018 V. metschnikovii, V. alginolyticus,V. littoralis, V. proteolyticus V. alginolyticus

V. natriegenes

V. neocaledonicus

V. ruber

V. parahemolyticus

V. proteolyticus

Shewanella algae

Photobacterium 
ganghwense

2020 V. ruber, V. alginolyticus

4 2018 V. littoralis, V. pontius, V. alginolyticus

2020 V. parahemolyticus, V. litoralis

8 2018 V. alginolyticus, V. littoralis, V. mimicus, V. proteolyticus, V. 
calviensis

2020 V. littoralis, V. fisheri, V. alginolyticus, V. metschnikovii

12 2018 V. alginolyticus, V. proteolyticus

2020 V. ruber, V. alginolyticus

18 2020 V. littoralis, V. alginolyticus,V. fisheri, V. ruber, V. natriegens, 
V. parahemolyticus

30 2018 V. metschnikovii, V. calviensis, V. pontius, V. mimicus

2020 V. natriegens, V. ruber, V. alginolyticus, V. littoralis

Proteobacteria
 (82.63) 

Proteobacteria
(83.75) 

Bacteroidetes 
(37.40) 

Proteobacteria 
(51.28) 

Gammaproteobacteria
(56.72) 

Gammaproteobacteria
(58.72) 

Bacteroidia
 (37.19) 

Gammaproteobacteria 
(32.47) 

Pseudomonadales
(36.13) 

Pseudomonadales 
(38.51) 

Bacteroidales  (37.19) Pseudomonadales 
(24.27) 

Pseudomonadaceae 
(35.98) 

Pseudomonadaceae 
(38.33) 

Prevotellaceae (28.55) Pseudomonadaceae 
(24.20) 

Pseudomonas (35.47) Pseudomonas (37.75) Prevotella (28.55) Pseudomonas (24.12) 

P. alcaligenes (22.17) P. alcaligenes (23.61) P. copri (18.90) R. ruber (22.34) 
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M     1     2     3     4      5     6      7     8     9    10   11   12   
13   14 

M  15 16 17 18 19 20  21 22 23 24 25 26 27 28  N

1     2     3     4      5     6      7     8     9    10   11   12   13   14  15 

16 17 18 19 20  21 22 23 24 25 26 27 28  29 N

139 bp

B.
1   2    3   4   5    6    7   8   9   10  11 12 13 14 15  16 17  18 19 20 21 22 23 24  25

500 bp

100 bp

A.

C.
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Growth of V. owensii

Growth of V. harveyi

Growth of V. campbellii
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18.75±0.85a 8.5±1.50c 19.25±0.48a 13.75±0.48b 20.75±0.75a 15.25±0.48b

15.75±0.75a 12.25±0.25b 15.25±0.48a 11.75±0.48b 19.75±0.48c 13.25±0.48b

13.50±0.50a 10.50±0.29b 18.25±0.85c 10.25±0.48b 18.75±0.25c 13.25±0.48a

14.25±0.63a No Zone 12.00±0.41ab No Zone 12.75±0.25a 9.75±2.17b

13.00±0.41a 11.25±0.48b 11.25±0.48b 10.00±0.41b 17.25±0.25c 7.5±0.87d

11.5±0.29a 7.75±1.18b No Zone No Zone 11.00±0.70a No Zone

17.75±0.63a 18.5±0.87ab 20.25±0.25b 13.0±0.91c 27.2 ±0.25d 16.5±1.19a

16.5±0.65a 19.0±0.41b 18.75±0.48b 10.25±0.48c 25.5 ±0.29d 16.5±0.29a

16.50.96a 14.0±1.35a 14.25±0.85a No Zone 27.25±0.75b 14.00±0.4a

22.75±0.75a 21.75±0.63ab 19.5±0.87c 16.5±0.29d 20.25±0.25bc No Zone

19.25±0.25a 24.00±0.70b 16.50±0.29c 14.00±0.58d 21.00±0.41e No Zone

11.75±3.38a 17.75±0.63b 17.50±0.87b No Zone 18.50±1.32b 8.25±1.31a

p < 0.05
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p < 0.05
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Immune response of Asian seabass fingerlings to different doses of 
recombinant VNN vaccine
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DC
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`

1 -ve -ve -ve -ve -ve -ve -ve -ve NA

38 -ve -ve -ve -ve -ve -ve -ve +ve (1) NA

03 -ve -ve -ve -ve -ve -ve -ve -ve NA

65 -ve ND ND ND ND ND ND ND NA

02 -ve -ve -ve -ve -ve -ve -ve -ve NA

05 -ve -ve -ve -ve -ve -ve -ve +ve (3) NA

48 NA NA NA NA NA NA NA NA 34(+)

185
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Peak Functional group

3757 O-H stretching vibration

3464 N-H Stretching vibration 

2932 C-H Stretching vibration

2376 C=C aromatic stretching

1720 C=O Stretching vibration

1450 CH2 bending

1366 CH3 bending

1258 C=O keto group

1173 C-O stretching

1072 C-O-C stretching

964 CH out-of-plane wagging 

910
C-H vibration trans in 
benzoate ring
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0.198b±0.008 0.83a±0.1 1.52a±0.033 2.28a±0.09

0.205a±0.01 0.88b±0.1 1.54bc±0.008 2.25ab± 0.39

0.222a±0.012 0.91c±0.1 1.55C±0.002 2.21b±0.11

0.219a±0.017 0.88b±0.1 1.23a ±0.011 2.27a±0.01

0.194ab±0.009 0.83b±0.1 1.50a±0.003 2.72ab ±0.24

0.202b±0.002 0.87c±0.1 1.53ac±0.005 2.20c ±0.61

0.231a±0.008 1.01b±0.1 1.61b±0.002 1.80c ± 0.09

0.221a±0.006 0.094b±0.1 1.51b±0.018 1.97c ± 0.11

0.194c±0.009 0.82a±0.1 1.50d±0.024 2.42b ±0.31
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X X X X X XI C A R  -  C E N T R A L  I N S T I T U T E  O F  B R A C K I S H W A T E R  A Q U A C U L T U R E
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91.62

648.02

1725

10.05

18
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####

21 1 to 1.64 38 to 49

3 1.85 to 2.33 30 to 36 
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100 bp DNA
828 bp 
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X X X X X X

Social relevance and societal value of technologies developed have been important facets for evaluating 
Research, and Development by institutions like CIBA, working with farmers, and other multi-stakeholders. 
Techno-economic evaluation and impact analysis of technological interventions are undertaken to set 
the research priorities. The impact of COVID-19 on aquaculture enterprises was well documented. Apart 
from the frontline extension, and development of novel extension methodologies, ensuring sustainable 
livelihood options to the poor is another aspect in which CIBA has been focusing. Development of 
Information and Communication Technology (ICT) tools is another important work area emphasised to 
increase the effectiveness of extension with fewer workforces.
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2010-11 2019-20 2010-11 2019-20 2010-11 to 
2019-20

2010-11 to 
2019-20 2010-11 2019-20 2010-11 2019-20

0.15 
(1.22)

0.65 
(3.35)

1.26 
(10.37)

4.89 
(21.44) 11.40 15.81 6.05 12.20 0.72 0.85
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`

`

77369.96 3977 23.89 4000.89

32536.71 1670 16.41 1686.41

5815.11 317 1.77 318.77

5227.94 279 2.15 281.15

8322.41 406 1.98 407.98

10441.11 506 3.35 509.35

139713.22 7112 49.55 7161.55
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32.099***
(23.082)

130.06***
(21.393)

130.06 130.06 130.06

 2.274***
(0.598)

2.574***
(0.502)

1***
(0.294)

1
(4.209)

-0.944
(0.577)

 -2.884*
(1.696)

0.515
(0.523)

0
(1.184)

-16.431**
(5.550)

-11.495***
(1.869)

 1.992
(1.517)

0.115
(0.844)

0
(8.159)

-20.784***
(5.203)

0.907
(3.589)

-4.159
(1.136)

-0.23
(0.677)

0
(9.491)

0 -23.233***
(2.386)

-8.738***
(2.683)

0.516
(0.799)

0
(12.270)

-52.333***
(15.166)

13.095
(9.046)

-3.093
(1.311)

0.187
(0.319)

0
(4.484)

0 -1.108**
(0.500)

3.181***
(2.698)

121.684***
(21.880)

  0.445***
(2.152)

1.15
(2.725)

121.835***
(21.871)

117.266**
(47.108)

 1.464
(2.110)

2.727
(2.802)

121.247***
(21.905)

 2.693
(2.354)

0 121.834***
(21.918)

  

 122.001***
(21.882)

117.266**
(48.069)

 2.684
(3.302)

121.53***
(21.891)

 0
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10 -5752 -81 -12529 -175

30 -17256 -242 -37589 - 526

50 -28761 -403 -62648 -877
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70 42 Rs.0.40 

/PL
16.8 672

1.3 0.78 Rs 80/
Kg

0.312 249.75

0.8 0.48 Rs 350/
Kg

0.192 6720

0.62 0.372 Rs 500/
kg

0.148 744

1.2 0.48 Rs 500/
day

57.6 2880

11265
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1. 0.15  0.01 0.15  0.03

2. 500  250 500  250

3. 42.5  12.9 63.5  18.5

4. 1.8  0.05 2.7  0.2

5. 0.08 0.15

6. 3667 5900

7. 6.34  0.35 10.75 0.44

8. 0.07 0.08

9. 57  10.0 50  10

10. 3930  360

(4.9-6.4g)

6300  180

(8-10g)
11. 1.90 2.76

12. 3.05 3.0

13. 130 300

14. 30700 70000

15. 10233 23333

16. 0.9245(92.45%) 0.9983(99.83%)
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80 5.3

86 0.02

73 0.05
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