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The 20t century had seen an increase in the fishing
capacity, in terms of the number of vessels, the increase
in size of the vessels and advances in the electronic
and navigational equipment coupled with easily
manufactured and durable fishing nets. The effect of
these innovations sequentially, was initially the increase
in fish landings, then the plateauing of catches and, the
myth of inexhaustibility of fishery resources in the sea
was proven wrong. A large number of stocks world over
have declined and the status of many of the stocks now
are alarming. Overfishing, irresponsible and destructive
fishing practices, and illegal, unreported and unregulated
(IUU) fishing have long been recognized as leading causes
that have reduced biodiversity and modified aquatic
ecosystem functioning (Boehlert, 1996; Jackson et al.,
2001; Lotze et al., 2006; Worm et al., 2006).

In India about 1,94,490 fishing crafts of various
sizes and classes are under operation in marine fisheries,
consisting of 72,559 mechanised, 71,313 motorised and
50,618 non-mechanised fishing vessels (CMFRI, 2012).
The existing numbers now is in excess by a factor of
3.8 for mechanized vessels and motorized vessels by
4.8 as per optimum fleet size estimates by Kurup and
Devaraj (2000).

The term bycatch refers to the non-targeted species
retained, sold or discarded for any reason. Global bycatch
by the world’s marine fishing fleets was estimated at
28.7 million t in 1994, of which 27.0 million t (range:
17.9-39.5 million t) were discarded annually and shrimp
trawling alone accounted for 9.5 million t (35%) of
discards annually (Alverson et al., 1994). Average annual
global discards, has been re-estimated to be 7.3 million
t, during 1992-2001 period (Kelleher, 2004). Davies et
al. (2009) redefined bycatch as the catch that is either
unused or unmanaged and estimated it at 38.5 million
tonnes, forming 40.4% of global marine catches.

In India, Pillai (1998) reported that among the
bycatch, about 40% is consisted of juveniles. Kelleher
(2004) has estimated total bycatch discards in Indian
fisheries at 57 917t, which formed 2.03% of the total
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landings. Juveniles contributed 36% of the discards
(15.9% of total catch) in single day fishing and 78%
(23.5% of total catch) in multi-day fishing conducted
during 2001-02 in Karnataka (Zacharia et al., 2005).
Najmudeen & Sathiadhas (2008) have estimated the
annual economic loss due to juvenile fishing by trawlers,
purse seiners, ring seiners and mini-trawlers together,
along the Indian coast at US$19 445 million yr!.
Pramod (2010) has estimated the bycatch discards of
Indian trawlers as 1.2 million t. Dinesh babu et al., 2013,
studied the Low value bycatch (LVB) composition of
catches along the east and west coasts of India report
that the all India contribution of LVB increased from
14% in 2008 to 25% in 2011.

Globally, shrimp trawling contributes to the highest
level of discard/catch ratios of any fisheries, ranging
from about 3:1 to 15:1. Trawl fisheries for shrimp and
demersal finfish alone, account for over 50% of the total
estimated global discards. Shrimp trawling contributes
the most to the bycatch among the different fishing
systems in India (Boopendranth et al., 2008).

Overfishing as a result of increased capacity both
in terms of number of fishing vessels and the installed
engine power and bigger fishing nets which often do
not conform to the legal sizes and designs stipulated,
is one of the most important reasons for overfishing.

There is a considerable reduction in percentage of
discards by trawlers operated along Indian EEZ and
the discards in Indian trawl fisheries in 2011 was less
than 10% (Dineshbabu et al., 2013). This reduction in
bycatch discards both locally and globally, in recent
years could be attributed to (i) increased use of bycatch
reduction technologies, (ii) anti-discard regulations and
improved enforcement of regulatory measures, and (iii)
increased bycatch utilisation for human consumption or
as animal feed, due to improved processing technologies
and expanding market opportunities, which encourage the
fishermen to land the catch which consists predominantly
of the juveniles of commercially important species,
which is a very serious issue in fisheries.
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Fig. 1. View of Bigeye BRD in the trawl codend showing escaping finfishes (left) and Bigeye BRD attached to the codend (right)

Though the use of legal gears is mandatory, the adoption
has been very poor. Recent studies indicate that investing
to achieve sustainable levels of fishing by strengthening
fisheries management, financing a reduction of excess
capacity on the conventional resources and adoption of
responsible fishing regime are required to rebuild the
overfished and depleted conventional fish stocks (Worm
et al., 2006, 2009). Development, field testing and
adoption of responsible fishing technologies for different
gears assume great significance in this context.

Devices developed to exclude endangered species
like turtle, and to reduce non-targeted species are
collectively known as Bycatch Reduction Devices
(BRDs). A large number of technologies have been
developed and field tested to reduce the incidence of
bycatch in trawlers, which generates largest quantity
of bycatch in India (Boopendranth et al., 2008,
Boopendranath and Pravin, 2009). A number of BRDs
such as Rectangular Grid BRD, Oval Grid BRD, Bigeye
BRD, Fisheye BRD, Juvenile Fish Excluder cum Shrimp
Sorting Device (JFE-SSD), Radial Escapement Device
(RED), Sieve net BRD and Separator Panel BRD
have been developed and field tested in Indian waters
(Boopendranath et al., 2008, 2012) (Fig. 1).

The Juvenile Fish Excluder cum Shrimp Sorting
Device (JFE-SSD), an International Smart Gear-2005
price winning design (WWF, 2012) developed at Central
Institute of Fisheries Technology (CIFT) (Cochin, India)
which brings down the bycatch of juveniles and small
sized non-targeted species in commercial shrimp trawl
and at the same time enables fishermen to harvest and
retain large commercially valuable finfishes and shrimp
species (CIFT, 2007) was also successfully demonstrated
(Fig. 2). CIFT Semi-pelagic Trawl System (CIFT SPTS)
has been developed as an alternative to shrimp trawling
in the small-scale mechanized trawl sector (CIFT, 2011).

Indian J. Plant Genet. Resour. 29(3): 326-329 (2016) \

Upper codend
Haop Becalerabor {60 mm suare mesh]
(900 mm dia) funnal Excluded juveniles
J(J"'j -
_ N
}4& _';.-r\ 3 s o] e | "..-__d""\... . e
, LE - £ :
& 98 - .
! ‘?If e ;’ g i ¥ H‘{"i{?"i“‘
|

Hind beily JFE-550 grid Lower codend =
oftrawd (45" from the hodzontal) (20 mm square mesh) Excluded
jueniles
[ 660 mn ———

L

| 250

Emm d&a 55 T

| P

4 mm ks 55
1000 mem

500 mem

Fig. 2. The Juvenile Fish Excluder cum Shrimp Sorting
Device (JFE-SSD)
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Use of square mesh codends and square mesh windows
that help in the release of juveniles is another promising
technology developed and popularized by CIFT (Madhu
et al., 2015; Madhu et al., 2010). Large mesh purse-
seines for capture of large pelagic species, BRDs for
release of Hilsa juveniles, circle hooks for longlining
(Kumar et al., 2013), optimized trap designs for lobster
and fish are other technologies developed by CIFT for
targeted fishing in the Indian waters.

Use of responsible fishing gears which reduce the
incidence of juveniles and utilisation of the bycatch, by
grading it into different categories like, for conversion to
supplements, fish meal and as a source of pharmaceuticals
and nutraceuticals, need to be explored. Changes will
have to be made in the treatment of bycatch onboard,
like sorting and preservation of the bycatch component
if sourced for pharmaceuticals, need to be attempted.

Conclusions

Fishing industry is facing major environmental, economic
and social issues. The volume of landings has been
declining and has plateaued for several years due to
depletion of fish stocks. To address the overexploitation
of fisheries resources, management tools have been
developed and additional measures, including incentives
to improve the selectivity of fishing gear, the obligation to
change fishing location, the reduction of by-catch and the
gradual reduction of discards have been worked out but
have shown lower adoption in the Indian scenario.

Improvements that can be made for processing the
incidental catches for by-product up gradation in an
environmental and economic perspective to reduce the
impacts also need to be addressed.

Adoption of ecosystem based fisheries management
which incorporates responsible fishing practices along
with strict implementation measures would help in
protecting and restoration of biodiversity and enhance the
resilience of the fish stocks and ecosystem services.
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