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The objective of National Agricultural Innovation Project (NAIP) under com-
ponent-2 is to develop sustainable value chains in production to consumption 
systems by involving stake holders from different organizations including public, 
private and NGOs, and facilitating their collaboration in a consortium mode. Fish 
and fishery products are one of the most widely traded agricultural commodities 
in India and the entire value chain from production to consumption is ridden with 
problems that call for technology interventions.

Forward

More than 55% of marine fish landings in India is contributed by small pelagics and only around 
35% of the landings goes for human consumption and that too through relatively unhygienic fresh 
fish trade and drying. This makes the  majority  of fishermen depending on this sector to earn very 
low. Moreover, the cost of fishing operation is skyrocketing  every year due to incessant increase in 
fuel prices. The freshwater fish production in the country has surpassed the marine landings and yet 
the price realization to primary producer is low due to lack of value addition. The specific goal of this 
value chain project on “Responsible Harvesting and Utilisation of selected small pelagic and fresh-
water fishes” is to devise technologies and gather strategies to enhance the income and employment 
of fisher folks through efficient propulsion systems, optimised nets, innovative value added products, 
quality protocol for production and business models specially suited for fisherwomen.

The project has succeeded to bring about highly fuel efficient propellers that can bring in a saving of 
around 220 million litres of diesel worth Rs. 1450 Crore per annum in fisheries sector nationwide, 
optimised FRP boats specially suited for inland and reservoir fishery, species specific gill nets for 
reservoirs, innovative snack products that had proven its mettle in snacks market through consumer 
trials in four States across the nation, exemplary technology up-gradation in Bombay-duck drying 
and lamination, technology-clustering of dry fish producers for enhanced product quality and income, 
value-addition of poultry products using sardine derived Omega-3, returns from conversion of fish 
waste into organic manure and poultry feed as well as unique business model to create substantial and 
sustainable employment for marginalized fisherwomen without the need for travelling far from their 
locations. The success also witnessed scaling up of the innovative snacks and the Bombay-duck pro-
cessing on a national level by the Kerala Coastal Area Development Corporation (KSCADC, Govt. of 
Kerala) and NETFISH (MPEDA) respectively. Many entrepreneurs collaborated with the project to 
commercialize almost all the technologies emphasizing the PPP mode which is the core implementa-
tion plan envisaged under component-2 projects. This has proved that CIFT as the consortium leader 
could set the technological priorities that is required to establish a value chain for the domestic fishery 
with far reaching social, economic and environmental dimensions.

My complements to Dr. K.V.Lalitha, CPI of the project and the Co-PIs for their diligent  efforts mak-
ing this project highly successful as it turned out. The outcomes need further promotion for the benefit 
of the fishery sector nationwide.

Dr.T.K.Srinivasa Gopal
Director, CIFT and Consortium Leader, NAIP-RHSSP
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Preface
The National Agricultural Innovation Project (NAIP) “Responsible harvesting and utilization of selected 
small pelagic and freshwater fishes” under Component 2 (Production to Consumption System) originated 
from the need to study the existing scenario of  small pelagic and freshwater fishes sectors from produc-
tion to consumption in order to identify the lacunae and needs that has to be addressed for achieving a 
streamlined value chain to benefit  all the stakeholders in  the chain.

Baseline study has revealed that fishermen are typically involved in production while the fisherwomen 
mainly engaged in marketing as well as low quality fish drying. The size increase of vessels has shifted 
landing centres to locations not easily accessible to fisherwomen, diminishing their opportunity to involve 
in marketing and related activities. This, along with lack of any other appropriate micro level opportuni-
ties have marginalized the fisherwomen from having any gainful employment in the sector. The earnings 
of fisherwomen matters high for their social status as well as the livelihood of fishermen families. It has 
been evaluated that more than 70% of operational cost of a vessel goes for fuel expenses and the ever 
increasing fuel prices is threatening the very sustainability of marine fishing. Only less than half of small 
pelagic landing is going for human consumption and that too through fresh fish trade and the fish drying 
was not being practiced as a remunerative business option. Under utilization and wastage of resources 
shall be subjects of serious concern. Freshwater fishes production had surpassed marine landings, but not 
fetching good price due to lack of value addition. High juvenile incidence associated with present fishing 
gear selections both in marine and freshwater sector is affecting the resource sustainability. The market 
channels and infrastructures are primitive and not optimized to benefit either the producer or the consumer 
and rather profit only the middlemen.

The project had developed fuel efficient propellers and demonstrated an average of 20% fuel saving on-
board fishing vessels during commercial operations. This saving directly reflectes on the earnings of fish-
ermen due to the sharing system practiced in fishing sector. Resource unsustainability owing to juvenile 
incidence is demonstrated as can be checked using mesh optimized nets. Market ready appropriate tech-
nologies were developed and product acceptance were proven for value addition of fish in fresh-fish trade, 
snack products and dried fish. Developing low cost processing equipments suited to micro and small scale 
enterprises were a part of this intervention that had succeeded well. Innovative designs of bulk-drying 
chambers and new processing protocol could lead to establish an upgraded quality for dried Bombay duck 
that leads to food safety, export potential and higher earnings to fishermen. It has been proved that with 
improved technology, fish drying can become a remunerative business by accessing premium markets 
and upgrade the social status of fisherwomen engaged in the traditional activity. Economical methods 
developed for extraction and concentration of high value Omega-3 from pelagic fishes. Encapsulation of 
Omega-3 for direct human consumption as well as its incorporation in poultry feed through innovative 
protocol to value add poultry meat and egg were successfully commercialized. It has been shown that 
technology can result high quality organic manure and poultry from menacing fish waste and  the inter-
vention opens up micro business opportunities for fisherwomen. All the technologies that were developed 
and made market ready was specially geared towards women oriented business models which allow them 



to participate in a large professional production system and access premium markets through the concept 
of ‘geographically extended networked production’ strategy developed and demonstrated first time under 
the project. Innovative skill building modules and women friendly infrastructures developed under the 
project also helped this.

All together the project had succeeded in creating equipments, technologies and strategies and integrat-
ed them together to demonstrate domestic fish value chains that could create considerable employment, 
fishermen earnings, food safety, export earning potential, as well as higher utilization and sustainability 
of resources. This has attracted major players like Kerala Coastal Area Development Corporation and 
NETFISH to spearhead popularisation of these technologies and strategies in commercial mode among 
the stakeholders. We hope that these interventions will be up-scaled throughout the country to change the 
face of the traditional domestic fishery. 

        Dr.K.V.Lalitha   M.Nasser
                 Principal Scientist & Head               Principal Scientist 

            Consortium PI (July 2012-June 2014)                          Consortium PI (January 2008-June 2012)
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ºÉÉ®úÉÆ¶É
{ÉÞ¹`ö¦ÉÚÊ¨É ºÉÚSÉxÉÉ
UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ VÉèºÉä iÉä±É ºÉÉ®bÒxÉ, ¨ÉäEò®ä±É, ºÉÉ®bÒxÉ, BEòÉå´ÉÒ +Éè® ¤ÉÉÆ¤Éä bEò ºÉ¨ÉÖpÒ ¨ÉiºªÉ =i{ÉÉnxÉ EòÉ 30% ºÉ½ªÉÉäMÉ näiÉÒ ½è ªÉÊn <xÉEòÉ 
ºÉ½Ò ={ÉªÉÉäMÉ ÊEòªÉÉ VÉÉB iÉÉä ªÉä ºÉÆºÉÉvÉxÉ ¨ÉiºªÉ +É{ÉÚÌiÉ ¤ÉgÉ ºÉEòiÉä ½è +Éè® +É½É® ºÉÖ®IÉÉ ¨Éå ºÉÖvÉÉ® Eò® ºÉEòiÉä ½è* ºÉ¨ÉÖpÒ |ÉOÉ½hÉ ¨ÉÉÊiºªÉEòÒ 
Eäò ÊºlÉ® ´ÉÞÊr Eäò ¨ÉÉ¨É±Éä ¨Éå, VÉ±ÉÉ¶ÉªÉÉå ¨Éå ´ÉÞÊr EòÒ MÉ<Ç ½è* |ÉOÉÊ½iÉ ¨ÉÉÊiºªÉEòÒ ºÉä ¤ÉcÒ ¨ÉÉjÉÉ ¨Éå º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ =i{ÉÉnxÉ ºÉÆ¦É´É ½è* ¨ÉÉèVÉÚnÉ 
ÊºlÉÊiÉ ¨Éå ¨ÉiºªÉxÉ nä¶ÉÒ |ÉÉètÉäÊMÉEòÒ +Éè® ¤ÉÉVÉÉ® |É¤ÉÆvÉxÉ EòÒ oÊ¹] ºÉä ºÉ¨ÉlÉÇ xÉ½Ó ½è, iÉÉÊEò º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ =i{ÉÉnxÉ EòÉä ºÉ½Ò iÉ®ÒEäò ºÉä 
={ÉªÉÉäMÉ ÊEòªÉÉ VÉÉB* =i{ÉÉnxÉ ºÉä JÉ{ÉiÉ iÉEò, ºÉ¨ÉÖpÒ +Éè® +ÆiÉ: ºlÉ±ÉÒªÉ IÉäjÉ ¨Éå ªÉ½ ºÉ¨ÉºªÉÉ ½è*

¨ÉiºªÉ ªÉÉxÉ +Éè® <ÆvÉxÉ IÉ¨ÉiÉÉ, ºÉÖ®IÉÉ +Éè® ÊxÉ¹{ÉÉnxÉ ¨Éå +xÉÖEÚò±ÉiÉ¨É ÊEòB MÉB ÊMÉ+® +ÉVÉ EòÒ VÉ°ü®úiÉ ½è iÉÉÊEò {ÉÚÆVÉÒ ÊxÉ´Éä¶É, Ë®MÉ ºÉÒxÉ 
+Éè® ¤ÉÉÆ¤Éä bEò ºÉä ¨ÉÉÊiºªÉEòÒ IÉäjÉÉå ¨Éå {ÉÊ®SÉÉ±ÉxÉÉi¨ÉEò nÉ¨É Eò¨É ÊEòªÉÉ VÉÉ ºÉEäò* ¨ÉiºªÉ ÊMÉ+®Éå EòÉä ={ÉªÉÖÇCiÉ ¨Éä¶É +ÉEòÉ® +Éè® +ÉªÉÉ¨ÉÉå uÉ®É 
+xÉÖEÚò±ÉiÉ¨É ÊEòªÉÉ VÉÉxÉÉ SÉÉÊ½B, ªÉ½ VÉ±ÉÉ¶ÉªÉÉå EòÒ ÊºlÉÊiÉ Eäò +xÉÖºÉÉ® ½Éå ½É±ÉÉÆÊEò, Ê]EòÉ> +Éè® ºÉÖ®ÊIÉiÉ ¨ÉiºªÉxÉ ªÉÉxÉ +ÉVÉEò±É VÉ±ÉÉ¶ÉªÉÉå ¨Éå 
xÉnÉ®n ½è* UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ Eäò Ê±ÉB ÊxÉ¨xÉ ¨ÉÚ±ªÉ ¤ÉÉävÉ BEò ºÉ¨ÉºªÉÉ ½è* Ê½¨ÉÒEò®hÉ, ±É´ÉhÉÒEò®hÉ, ¶ÉÖ¹EòxÉ B´ÉÆ ÊEòh´ÉxÉ 
VÉèºÉä º´ÉÉºlªÉ{É®Eò ¨ÉiºªÉ Ê¤ÉGòÒ, º´ÉÉºlªÉ{É®Eò ¶ÉÖ¹EòxÉ +Éè® ºÉÆ´Éä¹`xÉ, {ÉEòÉxÉä ¨Éå +Éè® {É®ÉäºÉxÉä ¨Éå +ÉºÉÉxÉ =i{ÉÉnÉå EòÒ iÉèªÉÉ® Eò®xÉÉ +ÉÊn ºÉä 
{ÉEòb ={ÉªÉÉäMÉ ¤ÉfäMÉÉ, +ÉÌlÉEò PÉÉ]É Eò¨É ½ÉäMÉÉ, ¨ÉUÖ´ÉÉ®Éå Eäò Ê±ÉB +ÊiÉÊ®CiÉ ®ÉäVÉMÉÉ® {ÉènÉ ½ÉäMÉÉ +Éè® {ÉÉ®Æ{ÉÊ®Eò ¨ÉiºªÉxÉ {ÉÊ®´ÉÉ®Éå EòÒ +É¨ÉnxÉÒ 
EòÉä ¤ÉfÉBMÉÉ* UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ Eäò ºÉÆºÉÉvÉxÉ ºÉä ÊxÉEò±ÉxÉä´ÉÉ±Éä +´ÉÊ¶É¹] EòÉä ={ÉªÉÉäMÉÒ =i{ÉÉn VÉèºÉä EÖòEÖò], {É¶ÉÖ ¨ÉiºªÉ 
SÉÉ®É +Éè® VÉèÊ´ÉEò JÉÉn ¨Éå ¤Én±ÉxÉä ºÉä ¨ÉÉÊiºªÉEòÒ IÉäjÉ ¨Éå +ÊiÉÊ®CiÉ ®ÉäVÉMÉÉ® ¤ÉgäMÉÉ iÉlÉÉ ®ÉVÉº´É +Éè® ºÉ¨ÉÉÊVÉEò B´ÉÆ +ÉÌlÉEò ¤ÉgÉäiÉ®Ò ½ÉäMÉÒ*

UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ EòÉ Ê´É{ÉhÉxÉ BEò |É¨ÉÖJÉ ºÉ¨ÉºªÉÉ ½è* Ê´ÉEòÊºÉiÉ ÊEòB MÉB |ÉÉètÉäÊMÉÊEòªÉÉå ºÉä ºÉÆ¤ÉÆÊvÉiÉ VÉÉMÉ°üEòiÉÉ +Éè® 
Ê´ÉºiÉÉ® ºÉÉÊ½iªÉ uÉ®É |ÉSÉÉ® |ÉºÉÉ® ºÉä ¨ÉUÖ´ÉÉÊ®xÉÉå Eäò Ê±ÉB ¤Éä½iÉ® +´ÉºÉ® ={É±É¤vÉ ½Éä ºÉEäòMÉÉ* <ºÉ |ÉEòÉ® UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU {ÉÉxÉÒ 
IÉäjÉ ¨Éå ¨ÉÚ±ªÉ SÉäxÉ {ÉÊriÉ EòÉä ¤ÉgÉ´ÉÉ näxÉä ºÉä Eò¨É |ÉSÉÉ±ÉxÉ nÉ¨É, {ÉÚÆVÉÒ ÊxÉ´Éä¶É., =i{ÉÉn Ê´É´ÉvÉÒEò®hÉ, ®qÒ EòÉ ÊxÉ¨xÉÒEò®hÉ B´ÉÆ ={ÉªÉÉäMÉ, ¤ÉbÒ 
¨ÉÉjÉÉ ¨Éå ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ =i{ÉÉnÉå Eäò |É¦ÉÉ´ÉEòÉ®Ò Ê´É{ÉhÉxÉ ¨Éå ¤ÉbÉ ºÉÖvÉÉ® ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½è*

{ÉÊ®ªÉÉäVÉxÉÉ IÉäjÉ ¨Éå {ÉÚ´ÉÇ {ÉÊ®ªÉÉäVÉxÉÉ ÊºlÉÊiÉ {É® ¤ÉäºÉ ±ÉÉ<xÉ ºÉÚSÉxÉÉ

¦ÉÉ®iÉ EòÉ ´Éä±ÉÉ{É´ÉiÉÔ IÉäjÉ +É¨ÉiÉÉè® {É® ¤Ébä +´ÉiÉ®hÉ, Eò¨É ¨ÉÚ±ªÉ ¤ÉÉävÉ uÉ®É ±ÉIÉhÉÒEÞòiÉ ½è* ¨ÉUÖ´ÉÉ®ä, VÉÉä ºÉ¨ÉÉVÉ Eäò ÊxÉ¨xÉ ´ÉMÉÇ ºÉä +ÉiÉä ½é Eò¨É 
+ÉªÉ {ÉÉiÉä ½é B´ÉÆ ÊVÉxÉEòÒ +É¨ÉnxÉÒ Eò¨É ½è, ´Éä +É¨ÉiÉÉè® {É® {ÉÉ®Æ{ÉÊ®Eò ¨ÉiºªÉxÉ {ÉÊriÉªÉÉå EòÉ {ÉÊ®SÉÉ±ÉxÉ Eò®iÉä ½é*=i{ÉÉnxÉ ºÉä JÉ{ÉiÉ iÉEò ºÉÆ{ÉÚhÉÇ 
¸ÉÞÆJÉ±ÉÉ ºÉ¨ÉºªÉÉ+Éå ºÉä {ÉÊ®{ÉÚhÉÇ ½è ÊVÉºÉ¨Éå iÉEòxÉÒEòÒ ½ºiÉIÉä{É EòÒ VÉ°ü®úiÉ ½è* ¨ÉÚ±ªÉ ºÉÆ´ÉvÉÇxÉ ={É {ÉÊ®ªÉÉäVÉxÉÉ EòÉä 3 ´ÉMÉÉäÈ ¨Éå ¤ÉÉÆ]É MÉªÉÉ ½è VÉèºÉä 
=i{ÉÉnxÉ, ºÉÆºÉÉvÉxÉ +Éè® Ê´É{ÉhÉxÉ* ¶ÉÖ°ü+ÉiÉÒ iÉÉè® ¨Éä |ÉiªÉäEò PÉ]Eò EòÉ +vªÉªÉxÉ ÊEòªÉÉ MÉªÉÉ +Éè® |ÉÉlÉÊ¨ÉEò ºÉ´ÉÇåIÉhÉ ÊEòªÉÉ MÉªÉÉ*

=i{ÉÉnxÉ

¨ÉÉèVÉÚnÉ ÊºlÉÊiÉ ¨Éå Ê®MÉÆ ºÉÒxÉ ¤ÉÉä]õÉå EòÉä <xÉ¤ÉÉäbÇ÷ ¨ÉÉä]õ®úÉå ºÉä |ÉSÉÉÊ±ÉiÉ ÊEòªÉÉ VÉÉiÉÉ ½è* ªÉ½ 140 Hp ºÉä 480 Hp Eäò ¤ÉÒSÉ ½ÉäiÉÉ ½è* +É=] ¤ÉÉäbÇ÷ 
¤ÉÉä]õÉå ¨Éå <ÈvÉxÉ JÉ{ÉiÉ EÖò±É |ÉSÉÉ±ÉxÉÉi¨ÉEò JÉSÉÇ EòÉ 62-66% ¤ÉxÉiÉÉ ½è +Éè® <xÉ¤ÉÉäbÇ÷ ¨ÉÉä]õ®ú ¨Éå 70-80% ½ÉäiÉÉ ½è* ºÉÉ±É ¦É® ¨Éå +ÉèºÉiÉ °ü{É 
¨Éå Ê®MÉÆ ºÉÒxÉ ªÉÖÊxÉ] EòÒ <ÈvÉxÉ JÉ{ÉiÉ 38 ±ÉÉJÉ ¯û{ÉªÉä ½ÉäiÉÒ ½è* b÷Éä±É xÉä]õ®ú 70-125 <ÆVÉxÉÉå EòÒ ={ÉªÉÉäMÉ Eò®úiÉä ½éþ +Éè®ú +ÉEòÉ®ú Eäò Ê½þºÉÉ¤É ºÉä 
ºÉÉ±É¦É®ú 9 ºÉä 11 ±ÉÉJÉ ¯û{ÉB EòÒ <ÆvÉxÉ JÉ{ÉiÉ Eò®úiÉä ½éþ* ¤ÉäºÉ±ÉÉ<xÉ +vªÉªÉxÉ Eäò +xÉÖºÉÉ® <ÈvÉxÉ JÉ{ÉiÉ EÖò±É |ÉSÉÉ±ÉxÉÉi¨ÉEò nÉ¨É EòÉ 70% 
½ÉäiÉÉ ½è* Ê{ÉU±Éä 5 ºÉÉ±ÉÉå ¨Éå bÒVÉ±É EòÉ nÉ¨É 50% ºÉä ¦ÉÒ VªÉÉnÉ ½Éä MÉªÉÉ ½è +Éè® +ÉMÉä EòÒ 5 ´É¹ÉÇ ¨Éå ªÉ½ 70% iÉEò ½Éä ºÉEòiÉÉ ½è* nä¶É Eäò 
´Éä±ÉÉ{É´ÉiÉÔ IÉäjÉ ¨Éå 270 Ê¨ÉÊ±ÉªÉxÉ Ê±É]® bÒVÉ±É EòÉ ={ÉªÉÉäMÉ ½Éä ®½É ½è* nä¶É ¨Éå ±ÉMÉ¦ÉMÉ 1400 Ê®MÉÆ ºÉÒxÉ {ÉÉäiÉ +Éè® 11794 bÉä±ÉVÉÉ±ÉÉå EòÉ 
|ÉSÉÉ±ÉxÉ ½Éä ®ú½þÉ ½è* +iÉ: <ºÉ IÉäjÉ ¨Éå <ÇvÉxÉ JÉ{ÉiÉ EòÉä Eò¨É Eò®xÉä EòÒ ÊxÉiÉÉÆiÉ +É´É¶ªÉEòiÉÉ ½è* Ë®MÉ ºÉÒxÉ®/bÉä±É xÉä]® EòÒ ÊMÉ+® {ÉÊriÉªÉÉìÆ 
iÉ°ühÉÉå EòÉä Eò¨É Eò®xÉä Eäò Ê±ÉB ºiÉ®ÒªÉEÞòiÉ xÉ½Ó EòÒ MÉ<Ç ½è* VÉ±ÉÉ¶ÉªÉ ¨ÉÉÊiºªÉEòÒ ¨Éå Ê]EòÉ>  +Éè® ºÉÖ®ÊIÉiÉ ¨ÉiºªÉxÉ Eèò¡ò] Eäò +É¦ÉÉ´É ¨Éå 
+ºÉÖ®ÊIÉiÉ ¨ÉiºªÉ |ÉSÉÉ±ÉxÉÉå EòÉ ={ÉªÉÉäMÉ ½Éä ®½É ½è, <ºÉºÉä <xÉEòÒ ¨ÉiºªÉxÉ IÉ¨ÉiÉÉ Eò¨É ½ÉäiÉÒ ½è +Éè® +É¨ÉnxÉÒ PÉ] VÉÉiÉÒ ½è*

ºÉÆºÉÉvÉxÉ

¨ÉÉèVÉÚnÉ ÊºlÉÊiÉ ̈Éå Ê®MÉÆ ºÉÒxÉ®, bÉä±É xÉä]®Éå +Éè® +´ÉiÉ®hÉ EåòpÉå ̈Éå º´ÉÉºlªÉ{É®Eò ºÉÆSÉÉ±ÉxÉ +¦ªÉÉºÉÉå EòÒ Eò¨ÉÒ ½è, ÊVÉºÉºÉä {É¶SÉ |ÉOÉ½hÉ PÉÉ]É ½ÉäiÉÉ ½è* ºÉ¨ÉÖpÒ IÉäjÉ Eäò ºÉÊGòªÉ 
¨ÉUÖ´ÉÉ®Éå EòÉ 60% +{ÉxÉÒ +ÉVÉÒÊ´ÉEòÉ Eäò Ê±ÉB ́ Éä±ÉÉ{É´ÉiÉÔ IÉäjÉ {É® ÊxÉ¦ÉÇ® ½è, SÉÚÆÊEò ªÉ½  ¤ÉcÒ ̈ ÉÉjÉÉ ̈ Éå MÉè® ̈ ÉÉxÉ´É JÉ{ÉiÉ Eäò Ê±ÉB ={ÉªÉÉäMÉ ÊEòªÉÉ VÉÉiÉÉ ½è +iÉ: 
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®É¹]ÅÒªÉ +É½É® ºÉÖ®IÉÉ ¦ÉÒ ¨ÉÚ±ªÉ´ÉÉxÉ ¨ÉiºªÉ |ÉÉä]ÒxÉ PÉÉ]ä Eäò EòÉ®hÉ JÉiÉ®ä ¨Éå ½è* {ÉEòbä MÉB ¨ÉiºªÉ EòÉä ºÉÖ®ÊIÉiÉ ®JÉxÉä ªÉÉ =ºÉä ºÉÆºÉÉÊvÉiÉ Eò®xÉä 
EòÒ ºÉÖÊ´ÉvÉÉ+ìÆ +´ÉiÉ®hÉ Eåòp ¨Éå xÉ½Ó ½è* <ºÉÊ±ÉB {ÉEòbä MÉB ¨ÉiºªÉ EòÉ 40% MÉè® º´ÉÉºlªÉ{É®Eò iÉ®ÒEäò ºÉä ¶ÉÖ¹EòxÉ +Éè® ¨ÉiºªÉ +É½É® =i{ÉÉnxÉ 
Eäò Ê±ÉB <ºiÉä¨ÉÉ±É ÊEòªÉÉ VÉÉiÉÉ ½è, VÉÉä ÊEò {ÉªÉÉÇ´É®hÉÒªÉ +Éè® ®É¹]ÅÒªÉ +É½É® ºÉÖ®IÉÉ Eäò Ê±ÉB ¦ÉÒ JÉiÉ®É ½è* Ë®MÉ ºÉÒxÉ IÉäjÉ ¨Éå {ÉEòÉxÉä ¨Éå +ÉºÉÉxÉ 
+Éè® {É®ÉäºÉxÉä ¨Éå +ÉºÉÉxÉ =i{ÉÉnÉå EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ ½è ÊVÉxÉEòÉ ÊxÉªÉÉÇiÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½è* bÉä±É VÉÉ±É IÉäjÉ ¨Éå ¤ÉÉÆ¤Éä bEò Eäò ÊxÉªÉÉÇiÉ EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ 
½è* ¨ÉÉèVÉÚnÉ ÊºlÉÊiÉ ¨Éå, ¶ÉÖ¹Eò ¨ÉiºªÉ EòÉ MÉÖhÉ´ÉiiÉÉ ºiÉ® Eò¨É ½è* nä¶É ¨Éå º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ Eäò ºÉÆºÉÉvÉxÉ ¨Éå ¨ÉÚ±ªÉ ºÉÆ´ÉvÉÇxÉ EòÉ EòÉä<Ç EòÉ¨É xÉ½Ó 
½Éä ®½É ½è ªÉÊn BäºÉÒ ={ÉªÉÖCiÉ ºÉÆºÉÉvÉxÉ |ÉÉètÉäÊMÉEòÒ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ VÉÉ ºÉEäò, VÉÉäÊEò Ê´Énä¶É ¨Éå ¤ÉºÉä ¦ÉÉ®iÉÒªÉÉå ¨Éå {ÉEòÉxÉä +Éè® {É®ÉäºÉxÉä ¨Éå +ÉºÉÉxÉ 
=i{ÉÉnÉå Eäò Ê±ÉB ÊxÉªÉÉÇiÉ ¤ÉÉVÉÉ® EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ Ê´ÉEòÊºÉiÉ Eò® ºÉEäò iÉÉä ¨ÉiºÉªÉxÉ IÉäjÉ EòÒ ÊºlÉÊiÉ ¨Éå ºÉÖvÉÉ® ½Éä ºÉEòiÉÉ ½è* ºÉÉ®bÒxÉ PUFA EòÉ 
+SUÉ +ÉvÉÉ® ½è <ºÉEäò ¶ÉÖrÒEò®hÉ, ÊxÉSÉÉäb +Éè® ºÉÆ{ÉÖ]ÒEò®hÉ Eäò Ê±ÉB =ÊSÉiÉ Ê´ÉÊvÉ Ê´ÉEòÊºÉiÉ Eò®xÉä ºÉä ºÉÉ®bÒxÉ EòÉ +SUÉ nÉ¨É Ê¨É±É ºÉEòiÉÉ 
½è* º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ Eäò ºÉÆºÉÉvÉxÉ Eäò Ê±ÉB Ê{ÉxÉ Ê½dªÉÉå EòÒ ºÉ¨ÉºªÉÉ ½ÉäiÉÒ ½è* <x½å ÊxÉEòÉ±ÉxÉä Eäò Ê±ÉB ={ÉªÉÉäMÉ EòÒ VÉÉxÉä´ÉÉ±Éä +ÉªÉÉÊiÉiÉ ¨É¶ÉÒxÉ®Ò 
JÉSÉÔ±ÉÒ ½è, VÉÉä ªÉ½ IÉäjÉ ´É½xÉ xÉ½Ó Eò® ºÉEòiÉÉ* ºÉÆºÉÉvÉxÉ =tÉäMÉ EòÒ ¨ÉÉÆMÉÉå EòÉä {ÉÚ®É Eò®xÉä Eäò Ê±ÉB =SSÉ ={ÉVÉ ´ÉÉÊhÉVªÉ{É®Eò ¨ÉÉÆºÉ ½dÒ {ÉÞlÉ´ÉEò 
EòÉä Ê´ÉEòÊºÉiÉ Eò®xÉä EòÒ VÉ°ü®úiÉ ½è iÉÉÊEò ºÉÆºÉÉvÉxÉ =tÉäMÉ Eäò ¨ÉÉÆMÉ EòÉä {ÉÚ®É ÊEòªÉÉ VÉÉ ºÉEäò*

Ê´É{ÉhÉxÉ

ºÉ¨ÉÖpÒ +Éè® VÉ±ÉÉ¶ÉªÉ ¨ÉÉÊiºªÉEòÒ ¨Éå ´ªÉ´ÉÊºlÉiÉ Ê´É{ÉhÉxÉ +Éè® ¤ÉÉVÉÉ® ºÉÖÊ´ÉvÉÉ EòÒ Eò¨ÉÒ ½è* +CºÉ® |ÉÉlÉÊ¨ÉEò IÉäjÉ ¨Éå VÉÉä nÉ¨É Ê¨É±ÉiÉÉ ½è ´É½ 
={É¦ÉÉäCiÉÉ iÉEò {É½ÖÆSÉxÉä {É® 10-12% Eò¨É ½Éä VÉÉiÉÉ ½è* º´ÉSU ¨ÉiºªÉ EòÒ ¤ÉÉVÉÉ® EòÒ ¨ÉÉÆMÉ Eäò +xÉÖºÉÉ® Ê¤ÉGòÒ ½ÉäiÉÒ ½è* ¨ÉUÖ´ÉÉ®ä xÉÒ±ÉÉ¨ÉEòiÉÉÇ Eäò 
uÉ®É ÊxÉvÉÉÇÊ®iÉ nÉ¨É Eäò +ÉvÉÉ® {É® ½Ò Ê¤ÉGòÒ Eò®xÉä Eäò Ê±ÉB ¤ÉÉvªÉ ½è* +É½É® ºÉÖ®IÉÉ {É® ={É¦ÉÉäCiÉÉ+Éå EòÒ VÉÉMÉ°üEòiÉÉ ¤ÉgÒ ½è +Éè® º´ÉÉºlªÉ{É®Eò 
Ê´É{ÉhÉxÉ +Éè® ºÉÖÊ´ÉvÉÉ VÉxÉEò =i{ÉÉnÉå EòÒ ¨ÉÉÆMÉ ¤Ég ®½Ò ½è* ´ÉÉÊhÉVªÉ{É®Eò |ÉOÉ½hÉ, ®qÒ Eò¨É Eò®xÉÉ, ®ÉäVÉMÉÉ® ={É±É¤vÉ Eò®ÉxÉÉ +Éè® ¤Éä½iÉ® 
Ê´É{ÉhÉxÉ Eäò Ê±ÉB ={É±É¤vÉ |ÉÉètÉäÊMÉÊEòªÉÉå EòÒ VªÉÉnÉ VÉÉxÉEòÉ®Ò EòÒ WÉ°ü®úiÉ ½è* <ºÉ IÉäjÉ Eäò Ê±ÉB =Êt¨ÉiÉÉ Ê´ÉEòÉºÉ B´ÉÆ |ÉÉètÉäÊMÉEòÒ Eäò |É¦ÉÉ´ÉÒ 
ºlÉÉxÉÉÆiÉ®hÉ EòÒ +É´É¶ªÉEòiÉÉ ½è*

|ÉºiÉÉÊ´ÉiÉ EòÉªÉÇ

=i{ÉÉnxÉ IÉäjÉ ¨Éå ÊEòB MÉB |É¨ÉÖJÉ |ÉºiÉÉ´É <ºÉ |ÉEòÉ® ½é*

]	 Ë®MÉ ºÉÒxÉ® +Éè® bÉä±É VÉÉ±ÉÉå ¨Éå <ÇvÉxÉ JÉ{ÉiÉ EòÒ Eò]ÉèiÉÒ

] Ë®MÉ ºÉÒxÉ® +Éè® bÉä±É VÉÉ±ÉÉå EòÉ <¹]¨ÉÒEò®hÉ

] ½ÉèVÉ ¨ÉÉÊiºªÉEòÒ Eäò Ê±ÉB =ÊSÉiÉ ¤ÉÉä] EòÉ +´ÉiÉ®hÉ

] ½ÉèVÉÉå Eäò Ê±ÉB <Ç¹]iÉ¨ÉÒEÞòiÉ ÊMÉ±É VÉÉ±ÉÉå EòÒ Ê´ÉEòÉºÉ

ºÉÆºÉÉvÉxÉ IÉäjÉ ¨Éå |ÉºiÉÉÊ´ÉiÉ EòÉªÉÇ <ºÉ |ÉEòÉ® ½è*

]					 UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ B´ÉÆ º´ÉSU VÉ±É ¨ÉiºªÉ Eäò Ê±ÉB, Ê½¨ÉÒEÞòiÉ +Éè® ¶ÉÖ¹Eò/ºÉÆ´ÉÌvÉiÉ =i{ÉÉnÉå EòÉ Ê´ÉEòÉºÉ

] =ÊSÉiÉ ºÉÆ´Éä¹`xÉ ¨Éå ±ÉäÊ{ÉiÉ ¤ÉÉìÆ¤Éä bEò EòÉ Ê´ÉEòÉºÉ

] UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU VÉ±É ¨ÉiºªÉÉå ¨Éå {É®ÉäºÉxÉä ¨Éå +ÉºÉÉxÉ =i{ÉÉnÉå EòÉ Ê´ÉEòÉºÉ

] ºÉÉ®bÒxÉ iÉä±É ºÉä {ÉÚ¡òÉ ÊxÉSÉÉäb +Éè® ºÉÆ{ÉÖ]ÒEò®hÉ

] BxÉºÉè±ÉäËºÉMÉ uÉ®É ®qÒ |É¤ÉÆvÉxÉ

] ¨ÉÚ±ªÉ EòcÒ ¨Éå BSÉ B ºÉÒ ºÉÒ {ÉÒ EòÉ ÊGòªÉÉx´ÉªÉxÉ

Ê´É{ÉhÉxÉ IÉäjÉ ¨Éå, |ÉºiÉÉÊ´ÉiÉ EòÉ¨É <ºÉ |ÉEòÉ® ½è

] ¨ÉÉèVÉÚnÉ ¨ÉÚ±ªÉ ¸ÉÞÆJÉ±ÉÉ ¨Éä ¤ÉåSÉ ¨ÉÉEÇò ºÉÆ´Éä¹`xÉ
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] {É¶SÉ |ÉOÉ½hÉ ÊGòªÉÉ Eò±Éº]®Éå EòÉ Ê´ÉEòÉºÉ

] Ê´É{ÉhÉxÉ ®hÉxÉÒÊiÉªÉÉå EòÉ Ê´ÉEòÉºÉ 

] |É¦ÉÉ´É ÊxÉvÉÉÇ®hÉ

={É±ÉÊ¤vÉªÉÉìÆ

Ê´ÉEòÊºÉiÉ +Éè® +{ÉxÉÉB MÉB ºÉÆºÉÉvÉxÉ |ÉÉètÉäÊMÉÊEòªÉÉìÆ

] ¨ÉÉèVÉÚnùÉ ºÉÉiÉ Ë®úMÉ ºÉÒxÉ {ÉÉäiÉÉå +Ê¦ÉEò±{ÉxÉÉ MÉÖ]õÉå Eäò Ê±ÉB 12 <ÆvÉxÉ IÉ¨ÉiÉÉ´ÉÉ±Éä xÉÉä]õEòÉå EòÉä +Ê¦ÉEòÎ±{ÉiÉ +Éè®ú Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* 
¨ÉÉèVÉÚnÉ Ê®åMÉ ºÉÒxÉ {ÉÉäiÉ +Ê¦ÉEò±{ÉxÉÉ Eäò Ê±ÉB Ê¦ÉxxÉ ½±É Ê¦ÉHò EòÉÆÊ¤ÉxÉä¶ÉxÉ EòÉ +Ê¦ÉEò±{ÉxÉÉ +Éè® Ê´ÉEòÉºÉ ¨ÉäºÉºÉÇ ¥ÉÉ<] ¨Éä]±ºÉ, SÉ´É®Ò 
EòÉä±É¨É +Éè® ¨ÉäºÉºÉÇ ¸ÉÒ ¨ÉÖ°üMÉÉ |ÉÉä¡ò±ÉºÉÇ, EòÉäÊ¹ÉEòÉäb uÉ®É |ÉÉètÉäÊMÉEòÒ EòÉ ´ÉÉÊhÉVªÉ{É®Eò |Én¶ÉÇxÉ ÊEòªÉÉ MÉªÉÉ ½è B´ÉÆ <xÉEäò |É¨ÉÉhÉÒEò®hÉ 
+Éè® MÉÖhÉiÉÉ EòÉ EòÉ¨É ¶ÉÖ° ÊEòªÉÉ MÉªÉÉ*

] xÉªÉÒ +Éè® JÉ®ÒnÒ VÉÉ ºÉEòxÉä ´ÉÉ±ÉÒ +ÉäxÉ ±ÉÉ<xÉ <ÇvÉxÉ ¨ÉÉxÉÒ]Ë®MÉ {ÉÊriÉ EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ, <ºÉ¨Éå +ÆEòÒªÉ ºÉÖÊ´ÉvÉÉ ½è +Éè® <ºÉEòÉ 
¨ÉiºªÉ ¤ÉÉä]õÉå ¨Éå ={ÉªÉÉäMÉ ÊEòªÉÉ VÉÉiÉÉ ½è*

] ={ÉªÉÖCiÉ MÉÊiÉ ´ÉäºÉÇºÉ +É®ú {ÉÒ B¨É Eäò Ê±ÉB +É{ÉÊ]õ¨É±É |ÉSÉÉ±ÉxÉÉi¨ÉEò +¦ªÉÉºÉÉå Eäò Ê±ÉB ¨ÉiºªÉxÉ ¤ÉÉä]õÉå ¨Éå <ÈvÉxÉ ¤ÉSÉiÉ {ÉÉxÉä ½äþiÉÚ BEò 
Eò¨É JÉSÉÔ±ÉÉ iÉ®úÒEòÒ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ ½èþ* ""ÊºÉMÉxÉäSÉ®ú ¡ÚòªÉ±É ¨ÉèxÉäVÉ¨Éå]õ Bb÷´ÉÉªÉºÉ®úÒ EòÉbÇ÷'' Eäò ºÉ½þÉ®äú Ê®úªÉ±É ]õÉ<¨É +ÉäxÉ ±ÉÉ<xÉ 
|É¤ÉÆvÉxÉ +Éè®ú |É¤ÉÆvÉxÉ {ÉrùÊiÉ Eäò ºÉ½þÉ®äú ºÉÆ¦É´É ½þÉäiÉÉ ½èþ*

] <ÆvÉxÉ IÉ¨ÉiÉÉ´ÉÉ±Éä Ë®MÉ ºÉÒxÉ ¤ÉÉä] Eäò Ê±ÉB 21.95 m B¡ò +É® {ÉÒ +Ê¦ÉEò±{ÉxÉÉ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ +Éè® ºÉÉÆSÉä EòÉä ºÉÆÊ´É®ÊSÉiÉ ÊEòªÉÉ 
MÉªÉÉ*

] UôÉä]äõ ´Éä±ÉÉ{É´ÉiÉÔ ºÉäC]õ®ú Eäò Ê±ÉB 9.1 m B¡ò +É® {ÉÒ <ÆvÉxÉ IÉ¨ÉiÉÉ ´ÉÉ±Éä ¤ÉÉä]õÉå EòÒ +Ê¦ÉEò±{ÉxÉÉ EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ*

] Eò¨É nÉ¨É ´ÉÉ±ÉÉä B´ÉÆ Ê]EòÉ>  B¡ò +É® {ÉÒ bÉåÊMÉªÉÉå EòÉä +Ê¦ÉEòÊ±{ÉiÉ +Éè® Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*

] ¤Éä½þiÉ®ú ¨ÉVÉ¤ÉÚiÉÒ Eäò ÊxÉ¨xÉ nùÉ¨É Eäò B¡ò +É®ú {ÉÒ ¤ÉÉä]õÉå Eäò ÊxÉ¨ÉÉÇhÉ Eäò Ê±ÉB xÉÉxÉÉä ®äúÊºÉxÉ |ÉÉètÉäÊMÉEòÒ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*

] +ÆiÉ: ºlÉ±ÉÒªÉ {ÉÉxÉÒ Eäò Ê±ÉBB 5.77 m B¡ò +É®ú {ÉÒ ´ÉÉ±Éä 20 ¤ÉÉä]õÉå EòÉä xÉÉxÉÉä ®äúÊºÉxÉ |ÉÉètÉäÊMÉEòÒ uùÉ®úÉ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*

] iÉ°ühÉÉå EòÉä Eò¨É Eò®xÉä ½äiÉÚ 22 mm ¨Éä¶É +ÉEòÉ®´ÉÉ±Éä 600 x 60 m Ë®MÉ ºÉÒxÉ ªÉÚÊxÉ] EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*

] Eäò®±É Eäò {ÉÉ±ÉPÉÉ] ÊVÉ±Éä Eäò {ÉÉÆSÉ ½ÉèVÉÉå ¨Éå VÉ±ÉÉ¶ÉªÉ ¨ÉÉÊiºªÉEòÒ Eäò Ê±ÉB {ÉÉÆSÉ <¹]iÉ¨ÉÒEÞòiÉ ÊMÉ±É VÉÉ±É Ê´ÉEòÊºÉiÉ Eò® 147 ¨ÉUÖ´ÉÉ®Éå 
EòÉä {ÉÊ®ÊSÉiÉ Eò®ÉªÉÉ MÉªÉÉ B´ÉÆ SÉÖÊ±±ÉÉ® ¤ÉÉÆvÉ Eäò +xÉÖºÉÚÊSÉiÉ VÉÉÊiÉ B´ÉÆ VÉxÉVÉÉËiÉ ¨ÉUÖ´ÉÉ®É ºÉ½EòÉÊ®iÉÉ Eäò SÉÖxÉä ½ÖB ºÉnºªÉÉå Eäò Ê±ÉB VÉÉ±É 
¤ÉxÉÉxÉä EòÉ iÉ®ÒEòÉ n¶ÉÉÇªÉÉ MÉªÉÉ*

] ¨ÉäºÉºÉÇ }±ÉÉä]äEò <Æ]®xÉä¶ÉxÉ±É B¤ÉÒ, º´ÉÒbxÉ Eäò ºÉÉlÉ Ê¶É{É}±ÉÉä Eäò ºÉ½É®ä ºÉÒ B¡ò bÒ {É® +ÆiÉÇ®É¹]ÅÒªÉ |ÉÊ¶ÉIÉhÉ EòÉªÉÇ Gò¨É +ÉªÉÉäÊVÉiÉ ÊEòªÉÉ 
MÉªÉÉ*

ºÉÆºÉÉvÉxÉ

] Eäò®±É Eäò iÉ] ¨Éå iÉÒxÉ +´ÉiÉ®hÉ EåòpÉå ¨Éå >ðVÉÉÇ IÉ¨ÉiÉÉ´ÉÉ±Éä `ÉäºÉ ¶ÉÒiÉ Eò¨É®Éå EòÉä Ê´ÉEòÊºÉiÉ +Éè® +ÊvÉ¹`ÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* ªÉ½ ¨ÉUÖ´ÉÉ®ä 
uÉ®É Êbº]ÅäºÉ Ê¤ÉGòÒ ®ÉäEòxÉä +Éè® nÉ¨É Eò¨É ½ÉäxÉä {É® ¤ÉÉVÉÉ® EòÉä ÊºlÉ® ®JÉxÉä Eäò Ê±ÉB ½è*

] {ÉÊ®ªÉÉäVÉxÉÉ uÉ®É {ÉÆVÉÒEÞòiÉ "ºÉÒ £äò¶É' Eäò iÉ½iÉ º´ÉÉºlªÉ{É®Eò ºÉÆºÉÉvÉxÉ +Éè® º´ÉSU ¨ÉiºªÉ Eäò ºÉÆ´Éä¹`xÉ Eäò Ê±ÉB |ÉÉètÉäÊMÉEòÒ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ 
MÉªÉÉ* nÉä OÉÉ¨ÉÒhÉ =tÉäMÉ ºÉ¨ÉÞÊr EòÉä±±É¨É ºÉÉäÊ¶ÉªÉ±É ºÉÌ´ÉºÉ ºÉÉäºÉÉ<]Ò +Éè® OÉÒxÉ Ê¡ò¶É +ÉäSÉäiÉÖ®ÆiÉ EòÉä ¨ÉÊ½±ÉÉ º´ÉªÉÆ ºÉä´ÉÒ ºÉÆMÉ`xÉ Eäò °ü{É 
¨Éå ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ*
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] Ê¡ò¶É¨Éäb xÉÉ¨ÉEò ¥Éåb xÉÉ¨É ºÉä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ ºÉä 28 ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ {É®ÉäºÉxÉä Eäò Ê±ÉB iÉèªÉÉ® =i{ÉÉnÉå EòÉä Ê´ÉEòÊºÉiÉ 
ÊEòªÉÉ MÉªÉÉ* Eäò®±ÉÉ º]ä] EòÉäº]±É BÊ®ªÉÉ Êb´É±Éä{Éä¨Éå] EòÉ®{ÉÉä®ä¶ÉxÉ Eäò ºÉÉlÉ ½ºiÉÉIÉ® ÊEòªÉÉ ÊVÉºÉEäò iÉ½iÉ Eäò®±É ¨Éå 100 VÉMÉ½Éå ºÉä "Ê¡ò¶É 
¨Éäb' =i{ÉÉn ¤ÉäSÉÉ VÉÉ ºÉEòiÉÉ ½è* <ºÉ {ÉÊ®ªÉÉäVÉxÉÉ Eäò +ÆiÉMÉÇiÉ 500 ¤Éä®ÉäVÉMÉÉ® ¨ÉUÖ´ÉÉÊ®xÉÉå EòÉä |ÉÊ¶ÉÊIÉiÉ ÊEòªÉÉ MÉªÉÉ*

] º´ÉÉºlªÉ{É®Eò ¨ÉiºªÉ =i{ÉÉnxÉ Eäò Ê±ÉB Eò¨É nÉ¨É EòÒ ºÉÉè® ¶ÉÖ¹EòxÉ {ÉÊriÉ EòÉä +Ê¦ÉEò±{É +Éè® Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* Êp¶É xÉÉ¨É ºÉä 
{ÉÆVÉÒEÞòiÉ =i{ÉÉn EòÉä ¤ÉÉVÉÉ® ¨Éå ºÉ¡ò±ÉiÉÉ{ÉÚ´ÉÇEò {É½ÖÆSÉÉªÉÉ MÉªÉÉ* ¨ÉÖxÉÆ¤É¨É +Éè® EòÉä±±É¨É ¨Éå nÉä OÉÉ¨ÉÒhÉ ªÉÖÊxÉ]Éå EòÉ ºlÉÉ{ÉxÉ ÊEòªÉÉ MÉªÉÉ*

] º´ÉÉºl{É®Eò °ü{É ¨Éå ¶ÉÖÊ¹EòiÉ +Éè® ±ÉäÊ¨ÉxÉä]äb ¤ÉÉÆ¤Éä bEò Eäò =i{ÉÉnxÉ Eäò Ê±ÉB |ÉÉètÉäÊMÉEòÒ EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* Eò¨É nÉ¨É B´ÉÆ ºÉÉè® 
>ðVÉÉÇ {É® +ÉvÉÉÊ®iÉ º´ÉÉºlÉªÉ{É®Eò ¤ÉbÒ ¨ÉÉjÉÉ ¨Éå ¶ÉÖÊ¹EòiÉ B´ÉÆ ±ÉäÊ¨ÉxÉä] {ÉÊriÉ EòÉä +Ê¦ÉEòÊ±{ÉiÉ +Éè® ºÉÆÊ´É®ÊSÉiÉ ÊEòªÉÉ MÉªÉÉ B´ÉÆ <ºÉEäò 
ÊxÉªÉÉÇiÉ Eäò Ê±ÉB ¨ÉåºÉºÉÇ vÉÒ®VÉ ±ÉÉ±É nä´ÉSÉÆn ¦ÉMÉiÉ ´É±ÉºÉn MÉÖVÉ®ÉiÉ ¨Éå ªÉÖÊxÉ] ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* nÚºÉ®Ò ªÉÚÊxÉ] =¨É®MÉÉÆ´É MÉÖVÉ®ÉiÉ ¨Éå xÉä] 
Ê¡ò¶É EòÒ ºÉ½ÉªÉiÉÉ ºÉä ºlÉÉÊ{ÉiÉ EòÒ MÉ<Ç* +xªÉ nÉä ªÉÚÊxÉ] xÉÉ®MÉÉä±É B´ÉÆ ¤Épäù¶´É® MÉÖVÉ®ÉiÉ ¨Éå ÊxÉ¨ÉÉÇhÉÉvÉÒxÉ ½è*

] Eò¨É nÉ¨É ´ÉÉ±ÉÉ nä¶ÉÒ ¨ÉiºªÉ ¨ÉÉÆºÉ Ê´É¦ÉÉVÉEò Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* <ºÉ¨Éå ¨ÉiºªÉ EòÒ VÉÉÊiÉªÉÉå Eäò +xÉÖºÉÉ® MÉÊiÉ +Éè® ÊxÉSÉÉäc n¤ÉÉ´É Eäò 
+xÉÖºÉÉ® ¤Én±ÉÉ´É ±ÉÉªÉÉ VÉÉ ºÉEòiÉÉ ½è* <ºÉºÉä º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉ Eäò Ê{ÉxÉ ½Ê½ÂbªÉÉå EòÉä ÊxÉEòÉ±ÉÉ VÉÉ ºÉEòiÉÉ ½è* BEò ´ÉÉÊhÉVªÉ{É®Eò ¨ÉÉìb±É 
EòÉä EòÉì±ÉäVÉ +É¡ò Ê¡ò¶É®ÒVÉ, MÉÖ° +ÆMÉn nä´É ´Éä]ÒxÉ®Ò EòÉì±ÉäVÉ +Éè® EÞòÊ¹É Ê´É¶´ÉÊ´ÉtÉ±ÉªÉ ±ÉÖÊPÉªÉÉxÉÉ ¨Éå +ÊvÉ¹`ÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* <ºÉEòÉ 
=rÉ]xÉ ¨ÉÉèVÉÚnÉ ¦ÉÉEÞò+xÉÖ{É, ¨É½ÉÊxÉnä¶ÉEò xÉä ÊEòªÉÉ* {É®É¨É¶ÉÇ EòÉªÉÇ Eäò iÉ½iÉ Eäò®±ÉÉ EòÉäº]±É bä´É±Éä{É¨Éå] EòÉ®{ÉÉä®ä¶ÉxÉ EòÉä ¦ÉÒ BEò ¨É¶ÉÒxÉ 
|ÉnÉxÉ EòÒ MÉ<Ç*

] ºÉÉ®bÒxÉ iÉä±É ºÉä ÊxÉSÉÉäb, »ÉÉÆn +Éè® {ÉÚ¡òÉ Eäò ºÉÆ{ÉÖ]ÒEò®hÉ Eäò Ê±ÉB Eò¨É nÉ¨É EòÒ |ÉÉètÉäÊMÉEòÒ EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*

] ¨ÉiºªÉ ®qÒ ºÉä EÖòCEÖò] +É½É® +Éè® VÉèÊ´ÉEò JÉÉn ºÉä xÉ<Ç |ÉÉètÉäÊMÉÊEòªÉÉìÆ Ê´ÉEòÊºÉiÉ EòÒ MÉ<Ç* ¡èòÊ^Ê¡ò¶É xÉÉ¨É ºÉä xÉÉÊ®ªÉ±É VÉ]É =tÉäMÉ Eäò 
+´ÉÊ¶É¹] uÉ®É VÉèÊ´ÉEò JÉÉn Eäò =i{ÉÉnxÉ Eäò Ê±ÉB ¨ÉUÖ´ÉÉÊ®xÉÉå uÉ®É OÉÉ¨ÉÒhÉ =tÉäMÉ ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ*

] ºÉÉ®bÒxÉ iÉä±É ºÉä ¤ÉxÉä {ÉÚ¡òÉ ºÉä ¨ÉiºªÉ ®qÒ +ÉvÉÉÊ®iÉ EÖòEÖò] +É½É® EòÉä ºÉÖof ¤ÉxÉÉxÉä Eäò Ê±ÉB BEò xÉªÉÒ |ÉÉètÉäÊMÉEòÒ EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ 
MÉªÉÉ* +Éä¨ÉäMÉÉ 3 +ÉvÉÉÊ®iÉ ¨ÉÖMÉÉÇ B´ÉÆ ¨ÉÉÆºÉ Eäò =i{ÉÉnxÉ Eäò Ê±ÉB BEò +É½É® ÊxÉªÉ¨É iÉèªÉÉ® ÊEòªÉÉ MÉªÉÉ* Eäò®±É Eäò EòÉªÉ¨ÉEÖò±É¨É +Éè® {É]]
ÉÆ¤ÉÒ Eäò EÖòEÖò] JÉäiÉÉå ¨Éå {ÉÚ¡òÉ +ÉvÉÉÊ®iÉ +ÆbÉ +Éè® ¨ÉÖMÉÉÇ EòÉä ´ÉÉÊhÉVªÉ{É®Eò °ü{É ¨Éå =i{ÉÉÊniÉ ÊEòªÉÉ MÉªÉÉ*

] `ÆbÒ ¸ÉÞÆJÉ±ÉÉ {ÉÊriÉ Eäò Ê±ÉB +Ê¦ÉEò±{ÉxÉÉ EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* <ºÉ¨Éå BSÉ B ºÉÒ ºÉÒ {ÉÒ ºiÉ® Eäò +ÉvÉÉ® {É® ½ºiÉxÉ +Éè® ºÉÆSÉªÉxÉ 
¨ÉÉèVÉÚn ½è*

] Eäò®±ÉÉ º]ä] EòÉäº]±É BÊ®ªÉÉ <Ç´É±Éä{É¨Éå] EòÉì®{ÉÉä®ä¶ÉxÉ Ê±ÉÊ¨É]äb Eäò ºÉÉlÉ xÉªÉä ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ =i{ÉÉn VÉèºÉä Ê¡ò¶É ¨Éäb, Êp¶É, ºÉÒ £äò¶É +ÉÊn 
Eäò ́ ÉÉÊhÉVªÉÒEò®hÉ Eäò Ê±ÉB ºÉ±ÉÉ½EòiÉÉÇ ºÉ¨ÉZÉÉèiÉÉ ½ºiÉÉÊIÉ®iÉ ÊEòªÉÉ MÉªÉÉ* <ºÉ ªÉÉäVÉxÉÉ Eäò Ê±ÉB {É®É¨É¶ÉÇ Eäò °ü{É ̈ Éå ° 10,00,000/ +Éè® 
ºÉä´ÉÉ Eò® ±ÉMÉiÉÉ ½è* OÉÉ¨ÉÒhÉ ºÉÚI¨É =t¨É ºÉ¡ò±ÉiÉÉ {ÉÚ´ÉÇEò ºlÉÉÊ{ÉiÉ ÊEòB MÉB ÊVÉºÉ¨Éå OÉÉ¨ÉÒhÉ ¨ÉÊ½±ÉÉ+Éå uÉ®É ºÉÆSÉÉÊ±ÉiÉ Ê¡ò¶É ¨ÉäÊVÉEò, 
VÉÉä ÊEò {ÉÉ±ÉPÉÉ] ¨Éå, Ê¡ò¶É¨ÉäxÉ xÉÉ¨É ºÉä nÉä ªÉÚÊxÉ] ¨ÉÖxÉÆ¤É¨É ¨Éå, ºÉ¨ÉÞÌvÉ EòÉä±±É¨É ¨Éå ½è* BEò +xªÉ Ê¡ò¶É ¨ÉäÊVÉEò ªÉÚÊxÉ] EòÉä±±É¨É iÉ] {É® 
ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ, BEò ¡Úòb EòÉä]Ç ªÉÚÊxÉ] VÉÉä ÊEò º´ÉºÉ½ÉªÉiÉÉ ºÉ¨ÉÚ½ ¨ÉiºªÉ ¡äòb uÉ®É ºÉÆSÉÉÊ±ÉiÉ ½è EòxxÉÚ® ¨Éå ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* ¤Éåb 
xÉÉ¨É ¡òÌ]Ê¡ò¶É VÉÉäÊEò Ê{É±ÉÉÊVÉEò +´ÉÊ¶É¹] uÉ®É iÉèªÉÉ® ½Ö+É ½è EòÉä VÉä´É¸ÉÒ ªÉÚÊxÉ] uÉ®É =i{ÉÉÊniÉ B´ÉÆ Ê´É{ÉÊhÉiÉ ÊEòªÉÉ MÉªÉÉ*

] =t¨ÉEòiÉÉÇ Ê´ÉEòÉºÉ iÉ]ÒªÉ ¨ÉÊ½±ÉÉ+Éå EòÉä ºÉ¶ÉCiÉ Eò®xÉä Eäò Ê±ÉB =t¨ÉEòiÉÉÇ Ê´ÉEòÉºÉ Eäò Ê±ÉB ÊuùiÉÒªÉ ¨ÉÉÊiºªÉEòÒ =t¨ÉEòiÉÉÇ IÉ¨ÉiÉÉ ¤ÉfÉxÉä 
´ÉÉ±ÉÉ ¨ÉÉäbªÉÚ±ÉÉ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ EòÉªÉÇGò¨É Eäò iÉ½iÉ 700 ¨ÉÊ½±ÉÉ+Éå Eäò Ê±ÉB ¤ÉÒºÉ |ÉÊ¶ÉIÉhÉ EòÉªÉÇGò¨É SÉ±ÉÉB MÉªÉä*

Ê´É{ÉhÉxÉ

] ¨ÉÉèVÉÚnÉ ¨ÉÚ±ªÉ ¸ÉÞÆJÉ±ÉÉ {É® bÉ]É ¤ÉäºÉ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ, º´ÉSU {ÉÉxÉÒ ¨ÉÉÊiºªÉEòÒ, ºÉÉ®bÒxÉ, ¨ÉäEò®ä±É, BåEòÉä´ÉÒ, ¤ÉÉÆ¤Éä 
bEò EòÒ |ÉOÉ½hÉ B´ÉÆ ºÉÆºÉÉvÉxÉ B´ÉÆ UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ +Éè® º´ÉSU {ÉÉxÉÒ ¨ÉÉÊiºªÉEòÒ Eäò Ê±ÉB ¨ÉÉèVÉÚnÉ Ê´É{ÉhÉxÉ SÉäxÉ±É +ÉÊn EòÉ ÊxÉvÉÉÇ®hÉ 
ÊEòªÉÉ MÉªÉÉ*

] 49 |ÉÊiÉ¦ÉÉÊMÉªÉÉå Eäò Ê±ÉB BÆ]Åä|ÉäxÉÒªÉ®Ê¶É{É bä´É±Éä{É¨Éä] +É¡ò Ê¡ò¶É®´ÉÖ¨ÉxÉ BÊC]Ê´É]Ò Eò±ÉÉº]ºÉÇ {É® {É¶SÉ ºÉÆOÉ½hÉ ÊGòªÉÉ Eò±Éº]® Ê´ÉEòÊºÉiÉ 
ÊEòªÉÉ MÉªÉÉ +Éè® EòÉªÉÇ¶ÉÉ±ÉÉ EòÉä +ÉªÉÉäÊVÉiÉ ÊEòªÉÉ MÉªÉÉ* <ÆxÉº]Ò]ÂªÉÚ] +É¡ò SÉÉ]æb BEòÉ=Æ]ä]ºÉ +É¡ò <ÆÊbªÉÉ Eäò ºÉ½ªÉÉäMÉ ºÉä "±ÉäJÉÉ |É¤ÉÆvÉxÉ' 
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{É® BEò Ên´ÉºÉÒªÉ EòÉªÉÇ¶ÉÉ±ÉÉ EòÉä +ÉªÉÉäÊVÉiÉ ÊEòªÉÉ MÉªÉÉ* {ÉÚÆ{ÉÚ½É® iÉÊ¨É±ÉxÉÉbÚ ¨Éå 12 iÉ]ÒªÉ MÉÉìÆ´ÉÉå Eäò SÉÖxÉä ½ÖB 300 ¨ÉUÖ´ÉÉÊ®xÉÉå Eäò Ê±ÉB 
B¨É BºÉ º´ÉÉ¨ÉÒxÉÉlÉxÉ Ê®ºÉSÉÇ ¡òÉ=Æbä¶ÉxÉ Eäò iÉ½iÉ Eò±Éº]® EòÉªÉÇ¶ÉÉ±ÉÉBÆ +ÉªÉÉäÊVÉiÉ EòÒ MÉ<Ç*

] B®hÉÉEÖò±É¨É Eäò SÉä±±ÉÉxÉ¨É ¨Éå 19 ¨ÉUÖ´ÉÉÊ®xÉÉå uÉ®É iÉèªÉÉ® ÊEòªÉÉ MÉªÉÉ º´ÉSU ¨ÉiºªÉ +Éè® ºÉÖJÉÉ ¨ÉiºªÉ Eäò Ê±ÉB BEò ºÉÉ¨ÉÚÊ½Eò ºÉÆºÉÉvÉxÉ 
Eåòp ¶ÉÖ° ÊEòªÉÉ MÉªÉÉ*

] Eäò®±É Eäò ¨ÉÖxÉÆ¤É¨É ¨Éå 15 ¨ÉUÖ´ÉÉÊ®xÉÉå uÉ®É ¸ÉÒ.vÉ¨ÉÇ¶ÉÉºiÉÉ {ÉÊ®{ÉÉ±ÉxÉ ºÉÊ¨ÉÊiÉ Eäò iÉ½n ¨ÉÚ±ªÉ VÉÉäb =i{ÉÉn BÆ´É ºÉÚJÉä ¨ÉiºªÉ =i{ÉÉnÉå Eäò Ê±ÉB 
"£äò¶É BxÉ Ê¡ò¶É' xÉÉ¨ÉEò {ÉÉ<±Éä] ºEäò±É ªÉÚÊxÉ] ¶ÉÖ° ÊEòªÉÉ MÉªÉÉ*

] EòxÉÉÇ]Eò Ê¡ò¶É®ÒºÉ bä´É±Éä{É¨Éå] EòÉ®{ÉÉä®ä¶ÉxÉ VÉÉä BEò EÆòºÉÉä®Ê]ªÉ¨É EòÉä® {ÉÉ]ÇxÉ® ½è {ÉÊ®ªÉÉäVÉxÉÉ EòÒ ºÉ½ÉªÉiÉÉ ºÉä ¨ÉåMÉ±ÉÚ® ¨Éå BEò ¡Öò]Eò® 
+É=]±Éä] ¶ÉÖ° ÊEòªÉÉ MÉªÉÉ*

] EòÉä±±É¨É, Eäò®±É ¨Éå ºÉÆºÉÉvÉxÉ Eäò Ê±ÉB "xÉÉ±ÉÉ{ÉÉEò¨É' xÉÉ¨ÉEò {ÉÉ<±Éä] ºEäò±É ªÉÖÊxÉ] EòÉä ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* ªÉ½ "Ê¡ò¶É¨Éäb' =i{ÉÉnÉå Eäò 
Ê±ÉB ½è*

] ºÉÒ £äò¶É +Éè® Ê¡ò¶É ̈ Éäb =i{ÉÉnÉå Eäò Ê±ÉB VÉÉÆSÉ Ê´É{ÉhÉxÉ +Éè® ={É¦ÉÉäCiÉÉ ́ É®ÒªÉiÉÉ B´ÉÆ º´ÉÒEòÉªÉÇiÉÉ ÊxÉvÉÉÇ®hÉ Eäò Ê±ÉB ÊxÉ®ÒIÉhÉ ÊEòªÉÉ MÉªÉÉ* 
{ÉÊ®hÉÉ¨É ªÉ½ n¶ÉÉÇiÉÉ ½è ÊEò 65-70% ºÉä VªÉÉnÉ VÉÉä ÊxÉ¨xÉ ¨ÉÚ±ªÉ ¨ÉiºªÉÉå EòÉä |ÉÉäiºÉÉÊ½iÉ xÉ½Ó Eò®iÉä ´Éä =i{ÉÉnÉå Eäò ÊxÉªÉÊ¨ÉiÉ ={É¦ÉÉäCiÉÉ 
¤ÉxÉ MÉB ½é +Éè® <xÉ¨Éå 65% EòÉ¨ÉEòÉVÉÒ ¨ÉÊ½±ÉÉ+ìÆ ½è*

] OÉÉ¨ÉÒhÉ ªÉÖÊxÉ] SÉ±ÉÉxÉä ´ÉÉ±Éä ¨ÉUÖ´ÉÉÊ®xÉÉå ¨Éå SÉ±ÉÉB MÉB |É¦ÉÉ´É ÊxÉvÉÉÇ®hÉ ºÉä ªÉ½ {ÉiÉÉ SÉ±ÉÉ ½è ÊEò =xÉEòÉ ºÉÉ¨ÉÉÊVÉEò ºiÉ® 1 ºÉä 10 Eäò 
¤ÉÒSÉ Eäò ºEäò±É ¨Éå 7 iÉEò {É½ÖÆSÉÉ ½è* 

] ¨ÉÊ½±ÉÉ+Éå Eäò Ê±ÉB ±Éä VÉÉxÉä ¨Éå +ÉºÉÉxÉ ÊEòªÉÉäºEò EòÉä Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ ÊVÉºÉä º´ÉSU ¨ÉiºªÉ EòÉä ¤ÉäSÉxÉä Eäò Ê±ÉB ={ÉªÉÉäMÉ ÊEòªÉÉ VÉÉiÉÉ 
½è* ºÉ¨ÉÞÊr Eäò iÉ½iÉ 20 ¨ÉUÖ´ÉÉÊ®xÉÉå Eäò nÉä MÉÖ]Éå EòÉä OÉÉ¨ÉÒhÉ =tÉäMÉ Eäò Ê±ÉB |ÉÊ¶ÉÊIÉiÉ ÊEòªÉÉ MÉªÉÉ* <ºÉ {É½±É EòÉä Ê{ÉU±Éä ºÉÉ±É ]Ò ´ÉÒ 
EòÉªÉÇGò¨ÉÉå ¨Éå OÉÒxÉ |ÉÉäVÉäC] Eäò iÉ½iÉ ±ÉMÉÉiÉÉ® ÊnJÉÉªÉÉ MÉªÉÉ*

ºlÉÉÊ{ÉiÉ OÉÉ¨ÉÒhÉ =tÉäMÉ/´ÉÊÉhÉVªÉÒEÞòiÉ

Eäò®±É Eäò xÉÉänEò ÊxÉ¨ÉÉÇiÉÉ+Éå uÉ®É <ÈvÉxÉ IÉ¨ÉiÉÉ xÉÉänEòÉå EòÉ ´ÉÉÊhÉVªÉ{É®Eò =i{ÉÉnxÉ ¶ÉÖ° ÊEòªÉÉ MÉªÉÉ* "ºÉÒ£äò¶É' ]Åäb ¨ÉÉEÇò ºÉä º´ÉÉºlªÉ{É®Eò °ü{É ¨Éå 
º´ÉSU ¨ÉiºªÉ EòÒ ºÉÆºÉÉvÉxÉ B´ÉÆ ºÉÆ´Éä¹`xÉ Eäò Ê±ÉB OÉÉ¨ÉÒhÉ =tÉäMÉ ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* Êp¶É Eäò iÉ½iÉ ¶ÉÖ¹Eò ¨ÉiºªÉ EòÉ =i{ÉÉnxÉ, º´ÉÉºlªÉ{É®Eò 
°ü{É ¨Éå ºÉÖJÉÉB MÉB +Éè® ±ÉäÊ{ÉiÉ ¤ÉÉÆ¤Éä bEò EòÉ =i{ÉÉnxÉ, {ÉÚ¡òÉ +ÉvÉÉÊ®iÉ +ÆbÉ +Éè® ÊSÉEòxÉ +Éè® VÉèÊ´ÉEò JÉÉt EòÉä iÉèªÉÉ® ÊEòªÉÉ MÉªÉÉ* Eäò®±É ¨Éå 
{ÉÉÆSÉ OÉÉ¨ÉÒhÉ ºÉÚI¨É =t¨ÉÉå EòÉä Ê¦ÉxxÉ ÊVÉ±ÉÉå ¨Éå ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* VÉxÉVÉÉiÉÒªÉ ¨ÉÊ½±ÉÉ+Éå uÉ®É SÉ±ÉÉªÉÉ VÉÉxÉä´ÉÉ±ÉÉ OÉÉ¨ÉÒhÉ ªÉÖÊxÉ] Ê¡ò¶É ¨ÉäÊVÉEò 
{ÉÉ±ÉPÉÉ] ¨Éå, ¨ÉÖxÉÆ¤É¨É ¨Éå Ê¡ò¶É¨ÉäxÉ nÉä OÉÉ¨ÉÒhÉ ªÉÖÊxÉ], EòÉä±±É¨É ¨Éå ºÉ¨ÉÞÊr, EòÉä±±É¨É iÉ] {É® Ê¡ò¶É ¨ÉäÊVÉEò, ¨ÉiºªÉ ¡äòb uÉ®É EòxxÉÚ® ¨Éå ¡ÖòbEòÉä]Ç 
ªÉÚÊxÉ], 19 ¨ÉUÖ´ÉÉÊ®xÉÉå uÉ®É ºÉÆºÉÉÊvÉiÉ ¨ÉiºªÉ +Éè® ºÉÚJÉä ¨ÉiºªÉ Eäò Ê±ÉB ºÉÉ¨ÉÚÊ½Eò ºÉÆºÉÉvÉxÉ Eåòp ¨ÉÖxÉÆ¤É¨É ¨Éå B´ÉÆ B®hÉÉEÖò±É¨É ¨Éå 15 ¨ÉUÖ´ÉÉÊ®xÉÉå 
uÉ®É £äò¶É BxÉ Ê¡ò¶É BEò {ÉÉ<±Éä] ºEäò±É ªÉÖÊxÉ] ºlÉÉÊ{ÉiÉ ÊEòªÉÉ MÉªÉÉ* EòxÉÉÇ]Eò º]ä] Ê¡ò¶É®ÒºÉ bä´É±Éä{É¨Éå] EòÉ®{ÉÉä®ä¶ÉxÉ, EòxºÉÉä®Ê]ªÉ¨É EòÉ |É¨ÉÖJÉ 
{ÉÉ]ÇxÉ® {ÉÊ®ªÉÉäVÉxÉÉ EòÒ ºÉ½ÉªÉiÉÉ ºÉä ¡Öò]Eò® +É=]±Éä] ¶ÉÖ° ÊEòªÉÉ*

{Éä]Æ] +Éè® ]Åäb ¨ÉÉEÇò (¡òÉ<±É ÊEòªÉÉ MÉªÉÉ/|ÉÉ{iÉ):

¨ÉÚ±ªÉ VÉÉäb =i{ÉÉnÉå Eäò +É<Ç {ÉÒ EòÉä ºÉÖ®ÊIÉiÉ ®JÉxÉä Eäò Ê±ÉB 6 ]Åäb¨ÉÉEÇò ¡òÉ<±É ÊEòªÉä MÉB*

|ÉEòÉ¶ÉxÉ: 5 ¶ÉÉävÉ {ÉjÉ |ÉEòÉÊ¶ÉiÉ, xÉÉºÉ {ÉjÉÊEòÉ+Éå ¨Éå 4, 1 +xªÉ {ÉjÉÊEòÉ ¨Éå, 25 ±ÉÉäEòÊ|ÉªÉ ±ÉäJÉÉ ÊEòiÉÉ¤É, 52 ¤ÉÖ±ÉäÊ]xÉ/ {ÉÖÊºiÉEòÉ/±ÉÒ¡ò±Éä], 
|ÉÊ¶ÉIÉhÉ ¨ÉÉxªÉÚ±É, 17 Ê¡ò±¨É ºÉÒbÒ Ê´ÉEòÊºÉiÉ* |ÉäºÉ ¨ÉÒbÒªÉÉ ¨Éå 43 Eò´É®äVÉ |ÉEòÉÊ¶ÉiÉ

{ÉÉB MÉB |ÉÊ¶ÉIÉhÉ: {ÉÊ®ªÉÉäVÉxÉÉ Eäò iÉ½n ¨ÉiºªÉxÉ ÊMÉ+® +Ê¦ÉEò±{ÉxÉÉ Eäò iÉ½iÉ nÉä +ÆiÉ®É¹]ÅÒªÉ |ÉÊ¶ÉIÉhÉ +Éè® 11 ®É¹]ÅÒªÉ |ÉÊ¶ÉIÉhÉ {ÉÉB MÉB* 
ªÉ½ |ÉÊ¶ÉIÉhÉ +É<Ç ºÉÒ ]Ò ¨Éå xÉ<Ç IÉ¨ÉiÉÉ, ¤ÉÉVÉÉ® +Éè® +ÊOÉÊ¤ÉÊVÉxÉºÉ +ÉäÊ®BxÉ]ä¶ÉxÉ Eäò Ê±ÉB xÉ<Ç IÉ¨ÉiÉÉ {É® +ÉvÉÉÊ®iÉ lÉÉ*

ÊnB MÉB |ÉÊ¶ÉIÉhÉ: =i{ÉÉnxÉ Eäò IÉäjÉ ¨Éå ¨ÉiºªÉ ¤ÉÉä]õÉå ¨Éå <ÇvÉxÉ IÉ¨ÉiÉÉ <ÈvÉxÉ ¨ÉÉxÉÒ]®xÉ uÉ®É ¨ÉiºªÉxÉ ªÉÉxÉÉå EòÒ <ÆvÉxÉ IÉ¨ÉiÉÉ |ÉSÉÉ±ÉxÉ Ë®MÉ ºÉÒxÉ 
¨ÉÉÊiºªÉEòÒ ºÉ¨ÉºªÉÉBÆ +Éè® ºÉ¨ÉÉvÉÉxÉ, B¡ò +É® {ÉÒ ¨ÉiºªÉxÉ ªÉÉxÉÉå EòÉ +´ÉiÉ®hÉ +Éè® ¨É±ÉÆ{ÉÖ¹ÉÉ ½ÉèVÉ Eäò Ê±ÉB <º]iÉ¨ÉÒEò®hÉ ÊMÉ±É VÉÉ±É {É® 
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|ÉÊ¶ÉIÉhÉ ÊnªÉÉ MÉªÉÉ* ºÉÖÊ´ÉvÉÉ VÉxÉEò ¨ÉiºªÉ =i{ÉÉn, º´ÉSU {ÉÉxÉÒ ¨ÉiºªÉÉå ºÉä ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ =i{ÉÉn, UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔ ºÉä ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ =i{ÉÉn, 
±ÉäÊ¨ÉxÉä]äb ¤ÉÉÆ¤Éä bEò EòÉ Ê´ÉEòÉºÉ, UÉä]ä ´Éä±ÉÉ{É´ÉiÉÔªÉÉå ºÉä xÉB =i{ÉÉn º´ÉÉºlªÉ{É®Eò iÉ®ÒEò ºÉä ºÉÚJÉÉ ¨ÉiºªÉ ºÉÆºÉÉvÉxÉ B´ÉÆ ºÉÆ´Éä¹`xÉ, ¨ÉÊ½±ÉÉ =t¨ÉÉå 
uÉ®É ¨ÉÚ±ªÉ SÉäxÉ +ÉvÉÉÊ®iÉ ¨ÉÉÊiºªÉEòÒ ºÉÚI¨É BÆ]®|ÉÉä<ÇVÉ, ¨ÉUÖ´ÉÉÊ®xÉÉå Eäò Ê±ÉB ±ÉäJÉÉ iÉEòxÉÒEò, ºÉÚJÉÉ ¨ÉiºªÉ +ÉvÉÉÊ®iÉ =i{ÉÉnÉå EòÉä =t¨ÉEòiÉÉÇ+Éå 
EòÒ ¤Éè`Eò ¨Éå 1200 ¨ÉUÖ´ÉÉÊ®xÉÉå EòÉä |ÉÊ¶ÉIÉhÉ ÊnªÉÉ MÉªÉÉ*

ºÉ¡ò±ÉiÉÉ Eò½ÉxÉÒ: <ºÉ {ÉÊ®ªÉÉäVÉxÉÉ ¨Éå 13 <ÆvÉxÉ |É¦ÉÉ´ÉÒ xÉÉänEò, º´ÉSU ¨ÉiºªÉ EòÉ º´ÉÉºlªÉ{É®Eò ºÉÆºÉÉvÉxÉ +Éè® ºÉÆ´Éä¹`xÉ, ¨ÉÚ±ªÉ ´ÉÌvÉiÉ =i{ÉxxÉ 
ºÉÚJÉä ̈ ÉiºªÉ, º´ÉÉºlªÉ{É®Eò °ü{É ̈ Éå ºÉÖJÉÉB ́ É ±ÉäÊ¨ÉxÉä] ÊEòB MÉB ¤ÉÉÆ¤Éä bEò, {ÉÚ¡òÉ ºÉä ¦É®{ÉÖ® EÖòEÖò] +ÆbÉ +Éè® ̈ ÉÉÆºÉ {ÉÞlÉCEò®hÉ +ÉÊn {É® ºÉ¡ò±ÉiÉÉ 
EòÒ Eò½ÉÊxÉªÉÉÆ ½Ö<Ç*

Ê´ÉEòÊºÉiÉ º´ÉªÉÆ ºÉä´ÉÒ ºÉÆMÉ`xÉ/EÞò¹ÉEò MÉÖ]:

¨ÉiºªÉ EòÉ Ê´É{ÉhÉxÉ B´ÉÆ ºÉÆºÉÉvÉxÉ Eäò Ê±ÉB 24 º´ÉªÉÆ ºÉä´ÉÒ ºÉÆMÉ`xÉ B´ÉÆ ¨ÉUÖ´ÉÉ®Éå Eäò MÉÖ]Éå EòÉä iÉÊ¨É±ÉxÉÉbÚ B´ÉÆ MÉÖVÉ®ÉiÉ ¨Éå Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ* 
EòºÉÉä®Ê]ªÉÉ ÊGòªÉÉ+Éå ¨Éå 8000 EÞò¹ÉEòÉå xÉä ¦ÉÉMÉ Ê±ÉªÉÉ*

®ÉäVÉMÉÉ® =Êi{ÉkÉ: <ºÉ {ÉÊ®ªÉÉäVÉxÉÉ uùÉ®úÉ ºlÉÉÊ{ÉiÉ |Énù¶ÉÇxÉ näù½þÉiÉÒ ªÉÚÊxÉ]õÉå Eäò iÉ½þnù 88700 EòÉªÉÇÊnùxÉÉå EòÉ ®úÉäVÉMÉÉ®ú VÉäxÉä®äú]õ ÊEòªÉÉ MÉªÉÉ*

ºÉÉ¨ÉÉÊVÉEò B´ÉÆ +ÉÌlÉEò |É¦ÉÉ´É: BxÉB +É<Ç {ÉÒ +ÉB BSÉ BºÉ BºÉ {ÉÒ {ÉÊ®ªÉÉäVÉxÉÉ Eäò iÉ½iÉ, ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ =i{ÉÉnÉå Eäò Ê±ÉB ¨ÉUÖ´ÉÉÊ®xÉÉå EòÉä 
OÉÉ¨ÉÒhÉ =tÉäMÉ ¶ÉÖ° ÊEòªÉÉ MÉªÉÉ* {ÉÊ®ªÉÉäVÉxÉÉ Eäò iÉ½iÉ nÉä xÉÉänEò ÊxÉ¨ÉÉÇiÉÉ+Éå xÉä <ÆvÉxÉ IÉ¨ÉiÉÉ´ÉÉ±Éä xÉÉänEòÉå EòÉ =i{ÉÉnxÉ ¶ÉÖ° Eò® ÊnªÉÉ ½è* 379 
¤ÉÉä]õÉå ¨Éå ±ÉMÉÉB MÉB xÉB xÉÉänEòÉå ºÉä ´ÉÉÌ¹ÉEò °ü{É ¨Éå 9.5 Eò®Éäb ¯û{ÉªÉÉå EòÒ ¤ÉSÉiÉ ½Ö<Ç ½è B´ÉÆ ¨ÉUÖ´ÉÉ®Éå EòÒ +É¨ÉnxÉÒ ¨Éå 20% ´ÉÞÊr ½Ö<Ç ½è* <ÈvÉxÉ 
nIÉ xÉÉänEòÉå ºÉä |ÉiªÉäEò =i{ÉÉnxÉ ªÉÚÊxÉ] ¨Éå 6,00,000/ ¯û{ÉB |ÉÉ{iÉ ½ÖB* ¨ÉÚ±ªÉ ºÉÆ´ÉÌvÉiÉ =i{ÉÉnÉå Eäò Ê±ÉB |ÉÊ¶ÉÊIÉiÉ ¨ÉUÖ´ÉÉÊ®xÉ ¨É½ÒxÉä ¨Éå 2800 
ºÉä 8000 ¯û{ÉB |ÉÊiÉ ¨É½ÒxÉÉ Eò¨ÉÉiÉä ½é* ¨ÉiºªÉ +´ÉÊ¶É¹] +ÉvÉÉÊ®iÉ VÉèÊ´ÉEò JÉÉn ÊVÉºÉä {ÉÊ®ªÉÉäVÉxÉÉ Eäò iÉ½iÉ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ ½è, <ºÉºÉä 
3,00,000 ¯û{ÉB |ÉÉ{iÉ ½ÖB* ´Éä±ÉÉ{É´ÉiÉÔ ¨ÉiºªÉÉå ºÉä iÉèªÉÉ® ÊEòB MÉB ¨ÉÚ±ªÉ VÉÉäb =i{ÉÉnÉå EòÒ Ê¤ÉGòÒ ºÉä 5,00,000 ¯û{ÉB |ÉÉ{iÉ ½ÖB* º´ÉÉºlªÉ{É®Eò 
¨ÉiºªÉ =i{ÉÉnxÉ +Éè® ºÉÆ´ÉäÊ¹`iÉ ¨ÉiºªÉÉå EòÒ Ê¤ÉGòÒ ºÉä 3,00,000 ¯{ÉB |ÉÉ{iÉ ½ÖB* +xÉÖºÉÚÊSÉiÉ VÉÉÊiÉ ´É VÉxÉVÉÉÊiÉ ½ÉèVÉ ¨ÉÉÊiºªÉEòÒ ºÉ½EòÉÊ®iÉÉ ºÉä 
¨ÉÚ±ªÉ VÉÉäb =i{ÉÉnÉå EòÒ Ê¤ÉGòÒ ºÉä 3,00,000 ¯û{ÉB |ÉÉ{iÉ ½ÖB* ÊxÉVÉÒ =t¨ÉEòiÉÉÇ uÉ®É +Éä¨ÉäMÉÉ ¡òÉäÌ]¡òÉ<b ¨ÉÉÆºÉ Eäò Ê±ÉB {ÉÉ±Éä MÉB 24,000 
Ê{ÉIÉªÉÉå ºÉä ´ÉÉÌ¹ÉEò °ü{É ¨Éå 44 ±ÉÉJÉ ¯û{ÉB |ÉÉ{iÉ ½Éä ºÉEòiÉä ½é*

{ÉªÉÉÇ´É®hÉÒªÉ |É¦ÉÉ´É: {ÉÊ®ªÉÉäVÉxÉÉ Eäò iÉ½iÉ Ê´ÉEòÊºÉiÉ <ÈvÉxÉ IÉ¨ÉiÉÉ´ÉÉ±Éä xÉÉänEòÉå ºÉä ¨ÉiºªÉxÉ ¨Éå >ðVÉÉÇ ={ÉªÉÉäMÉ ¨Éå EòÉ¡òÒ Eò¨ÉÒ +É<Ç ½è* <ºÉºÉä 
EòÉ¤ÉÇxÉ EòÉ =iºÉVÉÇxÉ Eò¨É ½Ö+É ½è* {ÉÊ®ªÉÉäVÉxÉÉ Eäò iÉ½iÉ VÉ±ÉÉ¶ÉªÉ ¨ÉÉÊiºªÉEòÒ Eäò Ê±ÉB iÉèªÉÉ® B¡ò +É® {ÉÒ xÉÉèEòÉ+Éå ºÉä ¨ÉiºªÉ Eäò +ÉäxÉ¤ÉÉäbÇ 
½ºiÉªÉxÉ ¨Éå ºÉÖvÉÉ® +ÉªÉÉ ½è* Ê´ÉEòÊºÉiÉ ÊMÉªÉ® {ÉÊriÉªÉÉå Eäò <ºiÉä¨ÉÉ±É ºÉä º´ÉSU VÉ±É {ÉÉÊ®ÊºlÉÊiÉEò iÉÆjÉ EòÒ ºÉÖ®IÉÉ, VÉÖ´ÉäxÉÉ<±É {ÉEòb ¨Éå Eò¨ÉÒ B´ÉÆ 
VÉè´É Ê´ÉÊ´ÉvÉiÉÉ ¨Éå ºÉÖvÉÉ® +ÉªÉÉ ½è* º´ÉÉºlªÉ{É®Eò iÉ®ÒEäò ºÉä ºÉÆºÉÉÊvÉiÉ +Éè® ºÉÆ´ÉäÊ¹`iÉ º´ÉSU ¨ÉiºªÉ, {ÉEòÉxÉä ¨Éå +ÉºÉÉxÉ +Éè® JÉÉxÉä ¨Éå +ÉºÉÉxÉ 
=i{ÉÉn, ¨ÉiºªÉ iÉä±É EòÉä =SSÉ ºÉÉÆp {ÉÚ¡òÉ iÉä±É ¨Éå {ÉÊ®´ÉÌiÉiÉ Eò®xÉÉ, <xÉ ºÉ¦ÉÒ SÉÒVÉÉå ºÉä ´Éä±ÉÉ{É´ÉiÉÔ ¨ÉiºªÉ EòÉ 42% (±ÉMÉ¦ÉMÉ 1,50,000 
MT) VÉÉä MÉè® ¨ÉÉxÉ´ÉÒªÉ JÉ{ÉiÉ Eäò Ê±ÉB ={ÉªÉÉäMÉ ½ÉäiÉÉ ½è =ºÉä ¨ÉÉxÉ´ÉÒªÉ JÉ{ÉiÉ Eäò Ê±ÉB ={ÉªÉÉäMÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½è* ¨ÉiºªÉ ºÉÆºÉÉvÉxÉ +´ÉÊ¶É¹], 
ÊVÉºÉºÉä {ÉªÉÉÇ´É®hÉÒªÉ |ÉnÚ¹ÉhÉ ½ÉäiÉÉ lÉÉ =x½å VÉèÊ´ÉEò JÉÉn ¨Éå ¤Én±ÉÉ VÉÉ ºÉEòiÉÉ ½è* ½±Eäò ¨ÉiºªÉ Ê¤ÉGòÒ ÊEòªÉÉäºEò EòÉä Ê´ÉEòÊºÉiÉ Eò® ={ÉªÉÉäMÉ Eò®xÉä 
{É® ¨ÉiºªÉ +´ÉÊ¶É¹] Eò¨É ½Éä MÉ<Ç ½è B´ÉÆ <ºÉ +´ÉÊ¶É¹] EòÉä ¨ÉiºªÉ SÉÉ®É B´ÉÆ JÉÉt Eäò °ü{É ¨Éå {ÉÊ®´ÉÌiÉiÉ Eò® ={ÉªÉÉäMÉ ¨Éå ±ÉÉªÉÉ VÉÉ ºÉEòiÉÉ ½è*
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Executive Summary
Background Information

The small pelagics like oil sardine, mackerel, lesser sardines, anchovies and Bombay duck contribute 
more than 40% of the marine fish production in the country. If efficiently utilized, these resources will 
help in improving fish supply and achieving food security, thereby enhancing income and employment 
opportunities of the fisherfolk. In the context of stagnating growth rate of marine capture fisheries, 
increasing efforts in culture fishery will lead to large scale increase in fresh water fish production. 
Presently the country is not adequately equipped in terms of technology as well as market management 
to use the fresh water fish production to the best of its advantage. Both marine and inland sectors face 
problems along the entire value chain from production to consumption.

Fishing vessels and gear optimized in terms of fuel efficiency, safety and performance is the need 
of the day to reduce the capital investment and operational cost in the ring seine and Bombay duck 
fishery sectors. The fishing gears have to be optimized with the suitable mesh sizes and dimensions, 
to achieve resource sustainability in pelagic and reservoir fishery. Durable and safe fishing craft are 
almost non-existent in the reservoir sector causing to practice unsafe fishing methods. Low value 
realization is the problem in small pelagics and freshwater fishery. Technological improvement in the 
traditional practices of icing, salting, drying and fermentation such as hygienic fresh fish processing 
and vending; hygienic drying and packing; and value addition for production of ready to cook and 
ready to serve products through women SHGs mobilized through cooperatives could improve catch 
utilization, reduce economic losses, generate additional employment for fisherfolks, especially 
fisherwomen and enhance the income of traditional fishing families. Utilization of the waste generated 
in processing of small pelagics and fresh water fishes into useful products such as poultry/cattle/fish 
feed and organic manure will also generate additional revenue and employment in fisheries sector. 

At present, utilization of the small pelagic and freshwater fish is far from optimum. Lack of market-
ready value addition and accessing the right market are the major problems hindering a streamlined 
value chain for these fishery. Creation of awareness about the innovative technologies developed and 
its dissemination through extension literature and tools with stakeholder participation will create better 
opportunities for fisher folks, especially women for starting micro and small enterprises in processing 
and marketing. Thus by promoting a streamlined value chain in the small pelagic and freshwater 
sector, a multi-fold improvement is envisaged in profitability and employment generation by way of 
reduced operational cost, capital investment, innovative processing for market-ready products, waste 
minimization, full resource utilization, and appropriate market accessing strategies.

Baseline Information on the Pre-Project Situation in the Project Area   

The pelagic fisheries sector of India is generally characterized by bulk landings, poor value realization 
and thereby low income to the fishermen who constitute the lowest strata of society. They generally 
operate traditional fishing systems and the entire value chain from production to consumption, which 
is ridden with problems that call for technical interventions. The Value chain Sub-Project is envisaged 
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under three different components namely Production, Processing and Marketing. As an initial step, 
each component was thoroughly studied and preliminary survey was conducted.

Production

Majority of ring seine vessels at present are operated with inboard motors ranging from 140 Hp to 
480 Hp. All new vessels are being built in higher sizes and is propelled by high powered engines. Fuel 
consumption contributes to 62-66% of the total operational cost in outboard motor vessels and about 
70-80% in inboard motor crafts. On an average a ring seine unit consumes fuel worth Rs. 38 lakhs in 
an year. Doll-netters use 70-125 Hp engines and consumes fuel worth Rs. 9 lakhs to Rs. 11 lakhs in 
a year depending on size. Over the last 5 years the diesel price has jumped over 50% and is expected 
to jump more than 70% in the next 5 years. More than 270 million litres of diesel oil is being used by 
the pelagic sector in the country. There are about 1400 ring seine vessels and over 11,794 dol-netters 
in operation in the country. Hence, there is a dire need to decrease fuel consumption in this sector. 
The gear systems in ring seiner/dol-netters are not standardized for reducing juvenile incidence and 
for resource sustainability. In reservoir fishing, highly unsafe fishing operations are practiced due to 
unavailability of durable and safe fishing craft which severely limits their fishing capacity and hence 
their earnings. 

Processing

Hygienic storage practices do not exist on board ring seiners and dol-netters at present and also at 
landing centres which results in post harvest losses. More than 60% of active fishermen in marine 
sector depend on pelagics sector for their livelihood aggravates the issue. 

As the voluminous juvenile landings are only diverted to non-human consumption, the national food 
security is also threatened with loss of valuable fish protein. There exist no cost effective methods 
to hold the landed fish and absolutely no processing technology or facility available at present to 
process the landed fish to produce any value added products for human consumption. Therefore 
about 40% of landed fish goes for unhygienic yard drying and fish meal production, which creates 
environmental issues and threatens national food security. There is good potential for ready-to-cook 
and ready-to- serve products from ring seine sector both in premium domestic markets and for export. 
In the Dol-net sector, there is good domestic and export potential for good quality Bombay duck.  
At present, quality of dried fish is extremely low. Absolutely no value addition of fresh water fish is 
being practiced in the country. Ready-to cook and ready-to-serve products can find export markets 
especially among Indians abroad, if appropriate processing technology can be developed. Sardine is 
a good source for PUFA and by evolving suitable process for  extraction, purification/ encapsulation 
of PUFA and also for PUFA enrichment in poultry feed for production of omega -3 egg and meat, it 
is possible to make a huge increase in price realization of sardine which is the lowest priced pelagic. 
Pin bones are a problem in the processing of freshwater fish and machinery for removal of pin bones 
from fresh water fishes are imported and highly expensive which cannot be afforded by the sector at 
present. There is a need to design affordable and high-yield commercial meat bone separator to satisfy 
the demands from processing industry. 
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Marketing

Organized marketing system and market access to primary producers are lacking in marine and 
freshwater fisheries. Often the price realized at the primary producer level does not exceed 25% of the 
price at consumer end. The sale solely depends on the demand from fresh-fish market. The fishermen 
are forced to sell at prices quoted by the auctioneer. As consumer’s awareness of food safety is 
growing, demand for hygienic marketing and convenient products is increasing steeply. A more 
widespread awareness about the technologies available is needed for economical harvesting, waste 
reduction, employment generation and better marketing. Hence, intensified efforts for technology 
dissemination and entrepreneurship development are also required in the sector.

Works Proposed

Production sector, the major interventions proposed were 1. Reduction of fuel consumption in 
existing ring seiners and dol-netters,  2. Optimisation of ring seines, 3. Introduction of suitable craft 
for reservoir fishery, 4. Development of optimised gill nets for reservoirs.

Processing sector, the work proposed were 1. Development of Chilled, frozen and dried/ cured 
products from small pelagic and fresh water fishes, 2. Development of dried laminated Bombay 
duck in appropriate packaging, 3. Development of ready to serve products from small pelagic and 
freshwater fishes, 4. PUFA extraction and encapsulation from oil sardine, 5. Waste management 
through ensilaging for production of animal feed and manure and 6. Implementation of HACCP in 
the value chain.

Marketing sector, the works proposed were 1. Bench mark survey of the existing value chain,2. 
Development of post-harvest activity clusters and capacity building, 3. Technopreneurship 
development, with a special focus on coastal women 4. Establishment of model rural production units 
and development of marketing networks 5. Impact assessment.

Achievements: 

Production sector interventions

 1. Designed and developed 12 fuel-efficient propellers for seven existing ring-seine vessel 
design groups for different hull-power combinations and 6 fuel efficient propeller designs 
for three design groups of dol-netters. Commercial demonstration of the technology has been 
taken up through  M/s Bright Metals, Chavara, Kollam and M/s Sree Muruga Propellers, 
Kozhikode. Introduction of certification and quality marking for propellers has been initiated.

 2. Developed an innovative and affordable Real-time Online Fuel Monitoring and Management 
System with digital read-out for use onboard fishing vessels.

 3. An inexpensive method to achieve fuel saving in fishing boats promoting optimal operational 
practices through setting appropriate speed vs rpm by generating a “signature-fuel 
management-advisory card” using the Real-time Online Fuel Monitoring and Management 
System. 



10 

 4. Developed 21.95m FRP  fuel efficient ring-siene boat design.

 5. Developed an innovative design of 9.1 m FRP fuel efficient boat design for small pelagic 
sector.     

 6. Designed and developed optimised,  cost effective, durable FRP canoes as well as innovative 
and safe coracle for safe, efficient and hygienic fishing in inland waters and reservoirs. 

 7. Developed Nano-resin technology for construction of low cost FRP boats with improved 
strength.

 8. Twenty numbers of 5.77 m FRP boats for fishing in inland waters were built using Nano-
resin technology and handed over to project partner for popularisation.

 9. Developed two optimized ring-seine units of 600 x 60 m with 22 mm mesh size to reduce 
juvenile incidence.

 10. Developed five optimised monofilament gillnets for reservoir fishing in all the seven 
reservoirs in Palakkad District, Kerala and introduced among 147 fishermen groups, which 
has resulted in improved catch income. Net making skill was transferred to selected members 
of Chulliyar Dam SC/ST fishermen society for popularization and commercial scaling up, 
leading to employment generation.

 11. An international training programme on CFD using SHIPFLOW software was conducted in 
association with M/s Flowtech International AB, Sweden for disseminating the experience 
gained in optimizing hull and propeller designs for achieving fuel efficiency.  

Processing sector interventions

 1. Developed and installed Energy efficient compact chill rooms at three landing centres along 
Kerala coast to avoid distress sale by fisher men and to stabilize market when price falls 
drastically with time of landing.

 2. Developed technology for hygienic processing and packing of fresh fish branded under the 
trademark “SEAFRESH” registered by the project. Two rural industries viz.,    “SAMRUDHI” 
promoted by Quilon Social Service Society at Kollam, Kerala and “GREENFISH” promoted 
by women SHG at Ochanthuruth, Ernakulam, Kerala were established.

 3. Developed twenty eight innovative value-added ready-to-serve products from pelagic and 
freshwater fishes under the brand name “FISHMAID” and a consultancy signed with Kerala 
State Coastal Area Development Corporation to open 100 retail units throughout Kerala 
to market the ‘FISHMAID’ products produced under the centralised processing centre, 
“NALAPAKAM” at Kollam, Kerala as well as networked coastal production units run by 
around 500 unemployed fisherwomen trained under the project.

 4. Designed and developed cost effective bio-mass driers with electric back-up for hygienic 
dry fish production maintaining sustained quality and introduced innovative packaging 
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techniques. The products branded under the registered trademark “DRISH’ were successfully 
introduced in the market with encouraging results.  Two rural drying units were established 
at Munambam and Kollam, Kerala.

 5. Developed technology for mass production of hygienically dried and laminated Bombay 
duck. Designed and fabricated low-cost solar based hygienic bulk drying chambers and  user 
friendly power laminating machine for Bombay-duck drying. One model unit was established 
by M/s Dhirajlal Devachand Bhagat (Processors & Exporters of Dried Fish) at Valsad Gujarat 
for export production. Another unit was established at the Fishermen’s Cooperative Society, 
Umbergaon, Gujarat in association with NETFISH under MPEDA. Other units are under 
construction in Nargol, Gujarat and in Bhadrewsar, Gujarat. 

 6.  Developed indigenous cost effective Fish meat-bone separator which can vary the speed 
and squeezing pressure according to species and size of the fish for total removal of pin 
bones of freshwater fishes and gives higher yield (50-60%) compared to existing imported 
machines(35%). One commercial model has already been installed in the College of 
Fisheries, Guru Angad Dev Veterinary and Agricultural University (GADVASU), Ludhiyana 
under consultancy which was inaugurated by the present DG, ICAR. Another machine was 
supplied to Kerala Coastal Area Development Corporation under consultancy.

 7. Developed a cost effective technology for extraction, concentration and encapsulation of 
PUFA from sardine oil as a dietary supplement.

 8. Developed innovative technologies for production of poultry feed and organic manure from 
fish waste through low-cost ensilaging technique. Established a rural industry by fisherwomen 
at Munambam, Kerala (Jaivasree) for the production of organic manure incorporating coir 
pith, the waste from coir industry under the registered trade name, “FERTIFISH” which had 
already attracted a good market share. 

 9. Developed an innovative technology for enriching fish-waste based poultry feed with PUFA 
from sardine oil as well as a feeding protocol for producing Omega-3 enriched chicken meat 
and egg. PUFA enriched eggs and chicken meat were commercially produced in private 
poultry farms  located at Kayamkulam and Pattambi in Kerala. Backyard poultry farms were 
established by networking rural women in coastal Kumbalangi Panchayat, Kerala under ‘agri-
sustainable village programme’ to demonstrate the business model perfected for production 
of PUFA enriched eggs on a commercial mode with access to premium markets. 

 10. Developed the design of a cold chain system with handling and storage protocol based on 
sound HACCP standards for small-scale fish processing and vending units. 

 11. Consultancy agreement signed with the Kerala State Coastal Area Development Corporation 
(KSCADC) Ltd, under the Department of Fisheries, Kerala for commercialising the three 
business models on Fishmaid, Drish and Seafresh at state level. The consultancy charges for 
the scheme realized is Rs.10,00,000/- (Rupees Ten Lakhs only) plus service tax.
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12.  Developed a unique Fishery Entrepreneurship Capacity Augmentation Module (FECAM) 
to empower coastal women for starting fish-based micro enterprises. Twenty trainings 
were conducted for 700 women under the programme. Eleven rural microenterprises were 
established successfully in different districts in Kerala including a tribal women run unit, 
“FishMagic” at Palakkad town. Two rural units of “Fishman”, at Munambam; one unit of 
“Samurdhi”, at Kollam Kerala,  a unit of “Fishmagic” at Kollam beach;  and one “Food Court” 
unit  at Kannur, Kerala by Matsyafed SHG members were established for production and 
marketing of value-added products. A unit of “Jaivasree” was established by five women in 
Munambam, Kerala to produce and market organic manure under brand name (FERTIFISH) 
from pelagic waste. 

Marketing sector interventions

 1. A data base on the existing value chain was developed based on the benchmark survey 
conducted at the initial phase by the project team. The existing harvesting systems for 
small pelagics and freshwater fisheries, the post harvest handling and processing of sardine, 
mackerel, anchovies, Bombay duck and freshwater fishes and existing marketing channels in 
small pelagics and freshwater fishes were assessed. 

 2. Developed training manual for “entrepreneurship development among fisherwomen” and 
devised the manual for starting of small-scale production units of fish value addition.

 3. Developed  number of post harvest activity clusters in Kerala, Tamil nadu and Gujarat

 4. Series of workshops and capacity building programmes were held for entrepreneurship 
development of fisherwomen attended by 960 women participants. Topics covered included 
different attributes for entrepreneurship and its development, starting and managing small 
scale production units, financial management and successful marketing. The programmes 
were organized in association with the Institute of Chartered Accountants of India, Micro 
Small and Medium Enterprises, Department of Fisheries and District Industrial Centre under 
Industries Department, Kerala. 

 5. Cluster workshops were conducted at M.S. Swaminathan Research Foundation’s “Fish for 
all facility” in Poompuhar, Tamilnadu for training 300 selected fisherwomen from 12 coastal 
villages of Poompuhar for value adding low-cost fishes. 

 6. Designed and fabricated innovative light weight portable women friendly kiosks and  
demonstrated them under commercial mode for environment friendly and hygienic street 
vending of fresh fish. 

 7. Two groups of 20 fisherwomen each, who were trained by the project, started the rural 
industry, “SAMRUDHI” promoted by Quilon Social Service Society for processing and 
marketing of packed fresh-fish. This intervention has been aired continuously by leading TV 
programmes and news media for the last one year as “Green Project”.
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 8. Test marketing and consumer preference studies conducted for value added products 
developed under the project from freshwater fish and small pelagics. The study revealed that 
more than 68% of the consumers who were not patronizing low value fishes earlier have 
started preferring them in new forms introduced by the project. 73% of the consumers for 
snack products under “FISHMAID” turned out to be youth and kids. It has been emerged 
that 65% of the regular customers for the processed fresh-fish product, “SEAFRESH” are 
working women. 

 9. The business model developed to produce and market “FISHMAID” products by empowering 
coastal women was adopted by KSCADC. A corporate level marketing strategy was launched 
to access state-wide premium market and export oppertunities. A Commercial scale unit, 
“NALAPAKAM”  for large scale production of FISHMAID products was set up at Kollam, 
Kerala under the auspices of KSCADC, Government of Kerala. 

 10. A model unit for production of value added products from fresh water fishes caught from 
Chulliyar reservoir was established in Palghat, Kerala by training and equipping tribal 
women. Following this, five more model rural production centres were started at Kollam, 
Ernakulam and Kannur districts in Kerala for value addition of pelagic  and fresh water fishes 
More units and sales outlets are being implemented in the state.

 11. Karnataka Fisheries Development Corporation, one of the consortium core partners, started 
retail outlet for pre-processing and hygienic marketing of fresh fish under the project at 
Lady Hill-Chilimbi in Krishna Towers, Mangalore. This was the first such experiment in 
Karnataka and this model has now being followed by many small entrepreneurs.   

 12. Impact assessment conducted among group of fisherwomen running the rural units revealed 
that their social status was improved by 7 over a scale of 1-10 based on continuity and 
security of employment, up gradation of work environment,  improved social relations with 
customers, social status at home and community,  and acquired management abilities. 

 13. Propagated the technologies and business models developed through different media tools 
such as print articles, news stories, audio modules in All India radio, Video films on success 
stories and Television programmes

 14. Ten fisherwomen groups were clustered and trained in Umbargaon, Gujarat in hygienic bulk 
drying of Bombay duck and production of laminated products using solar based bulk-drying 
system to make superior grade products and access premium markets. This was done in 
collaboration with NETFISH under MPEDA. 

 • Rural industries established/commercialized: The commercial production of fuel-efficient 
propellers was started by two propeller manufacturers in Kerala. Rural industries established 
/commercialized for hygienically processing and packing of fresh fish under the trademark 
“SEAFRESH”, hygienic processing and packaging of dried fish under the registered 
trademark “DRISH’, hygienically dried and laminated Bombay duck, PUFA enriched eggs 
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and chicken meat and organic manure under brand name ‘FERTIFISH’. Kerala State Coastal 
Area Development Corporation (KSCADC) under Govt. of Kerala has signed consultancy 
to open 100 retail units throughout Kerala to market the ‘FISHMAID’ products. Five rural 
microenterprises  were established successfully in different districts in Kerala- a tribal women 
run rural unit, “FishMagic” at Palakkad town, Kerala, 2 rural unit, “Fishman”, at Munambam, 
Kerala and “Samurdhi”, at Kollam Kerala,  a unit “Fishmagic” in Kollam beach,  a ‘Food 
Court’ Unit  at Kannur by Matsyafed SHG members.A Community Processing Centre was 
started in a  pilot scale at Chellanam Ernakulam Kerala for Dressed fresh fish and Dry fish 
by 19 fisherwomen. A pilot scale unit ‘Fresh N Fish’ was started  at Munambam, Ernakulam, 
Kerala  by 15 fisherwomen under the technical guidance of the project for production and 
marketing of dried fish and value added fish products. Karnataka Fisheries Development 
Corporation, a consortium core partner started retail outlet with the help of this project at 
LadyHill-Chilimbi in Krishna Towers, Mangalore and a pilot scale unit for processing was 
set up.

 • Patents and trademarks (filed/granted): Filed 6 trademarks to protect the IP of value added 
products

 • Publications: 5 Research papers published, 4 in NAAS rated journals and one in other 
journal. Published 25 Popular articles, 2 Books, 52 Bulletins/brochures/leaflets, 1 training 
manual. Developed 17 film/CD,  43 coverage in press and media.

 • Training undergone: Two international trainings on Advanced training and Research in 
Fishing Gear design and testing undertaken by scientists in the project and 11 national 
trainings  on Management Development Programmes, Enhancing skills in ICT and DSS for 
market and agribusiness orientation of research and sustaining rural livelihoods, Management 
of technological innovations and Harnessing intellectual property for strategic competitive 
and collaborative advantage were undertaken by scientists in the project. 

 • Training imparted: In production side, training imparted on Fuel efficiency in fishing 
vessels, Fuel efficient operation of fishing vessels through fuel monitoring, Ring Seine 
Fishing - Problems & Solutions, FRP Fishing Craft and Optimised Gillnets for Reservoir 
fishery to more than 500 fishermen. In processing and marketing, training on Handling 
and transportation of fish, hygienic production and handling of fresh fish, Development 
of Convenience Fish Products, value added products from freshwater fishes, Value added 
products from small pelagics, Development of Laminated Bombay Duck, Innovative 
products from small pelagics, Hygienic  dry fish processing  and packing, Value chain oriented 
fishery micro-enterprises through women Entrepreneurship Development for Fisherwomen, 
Accounting techniques for fisherwomen running small-scale units, Entrepreneurs meet  on 
Dry fish based products were given to more than 1200 fisherwomen.

 • Success stories: NAIP-RHSSP project developed 13 success stories on fuel efficient 
propellers, hygienic processing and packing of fresh fish, innovative snack products, dried 
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fish, hygienically dried,  laminated and packed Bombay duck, PUFA enriched poultry egg 
and meat, organic manure from fish waste and fish meat bone separator.  

 • Self-help groups/farmer groups developed: A total of 24 self-help groups/ fishermen group 
developed for marketing and processing of fish in Kerala, Tamil Nadu and Gujarat. The 
number of fishermen/women involved in consortia activities were more than 8000.

 • Employment generation: Generated employment of more than 88700 man days under the 
demonstration rural units established by the project. Fisherwomen benefited 97% of the 
employment generated.  .   

 • Socio-Economic Impact: under NAIP-RHSSP project, eleven rural industries were started 
by fisherwomen for value added products (Dry fish, packed Fresh fish and innovative snack 
foods) from small pelagics and freshwater fishes, resulting in a sustainable employment for 
302 women and an average income ranging from Rs 2,800 to 8000 per month. Two propeller 
manufacturers started production of fuel efficient propellers developed under the project. 
New propellers fixed on 379 vessels saved fuel worth Rs. 9.5 crore annually and resulted in 
around 20% increase in the earnings of fishermen. There is a potential for national saving of 
around  14 - 19 million litres of diesel per annum in ring seine sector alone saving of around 
Rs.63 - 78 crore, as per current rates. Sale of fuel efficient propellers generated income of 
around Rs. 2,46.35,000/- to the production units. Replacement of improved propeller lead to     
an earning of around Rs.6,00,000/- per ring-seine boat. 

  Sale of Fish waste based organic manure developed in the project generated a revenue of 
3,00,000/- to the production unit established. Sale of Value added product from pelagic 
fishes generated revenue of 5,00,000 to the production unit established. Hygienic fresh 
fish production and vending of packed fishes in kiosks generated income of Rs. 3,00,000/- 
each to two production units. Sale of Value added products from fresh water fishes by SC/
ST reservoir fisheries Society generated Rs.3,00,000/-.A poultry farm set-up by a private 
entrepreneur to raise 24,000 birds per annum for omega-3 fortified meat which is  expected 
to generate a turnover of Rs. 44 lakhs.

 • Environmental Impact: The fuel efficient propellers developed in the project has contributed 
to significant reduction in diesel use in fishing with commensurate reduction in environmental 
pollution and contributed to reduced CO2 emissions and reduction on global warming and 
economic sustainability. The safe and durable fishing boats of Fibre Reinforced plastics 
(FRP)  boats developed in the project for reservoir fishery  has contributed to improvement 
in onboard handling of fish during fishing leading to good quality fish and good human health 
throughout the food chain. Contribution towards maintenance of fresh water ecosystem and 
reduction of catching of juveniles was achieved by use of improved gear systems developed. 
Due to the interventions of introducing innovative technologies for making value added 
products from low priced fishes; conversion of fish-oil into high quality PUFA concentrate 
for dietary supplement and for production of PUFA enriched poultry egg and meat, it has 
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been demonstrated that around 42% of pelagic fishes (around 1,20,000 MT) going for non-
human consumption can be routed back to human consumption. The fish processing waste, 
creating environmental pollution, was converted to organic manure for plantation as well 
as horticultural crops. The innovative light weight and portable women-friendly fresh fish 
vending stations developed in the project for hygienic street vending of fresh fish led to zero 
waste, converting the processing waste from the centralised processing centre to silage based 
manure & feed. 
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11. List of consortium partners

Part I : General Information of Sub-Project
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12. Statement of budget released and utilization partner( in Lakhs)
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Part II: Technical Details

1. Introduction 

The pelagics sustain the fishery resources of many countries the world over. In India, small pelagics 
like oil sardine, mackerel, lesser sardines, anchovies and Bombay duck contribute more than 30% of 
the marine fish catch. These species have shorter life span, high growth rate, high fecundity and so are 
less vulnerable to fishing pressure.  Though produced in bulk, the quayside prices are low and there is 
wastage of fish. If small pelagics are properly utilised it will help in reducing shortages in fish supply.  
Small pelagic fishery resources have more commercial importance to man than any other fish species, 
as source of food, oil, fertilizer and feed for animals. 

Development of inland fisheries in general and reservoir fisheries in particular has assumed great 
significance in recent years in the context of stagnating growth rate of marine capture fisheries. 
Inland fish production in India constitutes nearly 50% of the total fish landings. Expansion of inland 
aquaculture and enhanced capture fisheries in reservoirs will lead to large scale increase in fresh water 
fish production. Presently the country is not adequately equipped in terms of technology as well as 
market management to use the fresh water fish production to the best of advantage. Both marine and 
inland sectors face problems along the entire value chain from production to consumption.

The lack of technical interventions and non-implementation of legislation in the fisheries sector has 
led to the dismal state of coastal and inland fisheries in India. Fishing vessels and gear optimized 
in terms of fuel efficiency, safety and performance is the need of the day.  Price realization at the 
primary producer level in the sector is very poor; the quayside price of oil sardine being one tenth 
of the price in the retail market. The fishing gears have to be optimized with the suitable mesh sizes 
and dimensions, with reference to the topography of the reservoirs. Moreover, durable and safe 
fishing craft are almost non-existent in the reservoir. The unbridled growth of the ring seine-fishing 
units necessitates the urgent implementation of technological measures for sustainable fisheries 
management. The huge capital investment of around Rs. 35 lakhs and the annual maintenance cost 
of about Rs.5 lakhs per fishing unit has driven the fishermen into a debt trap. Operational cost of a 
ring seine unit is almost 50-60 % of the catch value generated. A CIFT study has estimated that fuel 
consumption expenses account for 68% of total operational cost of a ring seine unit. Right sizing 
of the craft and gear, selection of appropriate type and horse power of the engine and propulsion 
system and adoption of energy saving practices would help in reducing the capital investment and 
operational cost. Conservation oriented design changes are needed in the ring seine in order to reduce 
the incidence of juveniles in the catch, which at present is estimated at about 52%. So it is urgently 
required to standardise the fishing systems in terms of capacity, fishing power and energy use. 

The Bombay duck fishery is the backbone of the pelagic fishery of the northwest coastal region. 
A suitable fishing craft is required for more efficient harvesting of the catch. The dol net has to be 
modified to reduce the incidence of bycatch by adapting technologies already available with CIFT. 
The dol net fishing system needs to be standardised in terms of capacity, fishing power, onboard 
handling facility, and energy use.



20 

Species-specific and size-selective gill nets have to be designed and the mesh sizes, gear size, fleet 
size and fishing height are to be standardized. In several reservoirs of the country there is no fishing 
craft, except for some contrivances like rubber tubes, raft, etc. Durable materials are to be introduced 
for construction of canoes in reservoirs besides introduction of new craft suitable to each reservoir in 
different states.

In India, energy security issues assume greater significance on account of increasing demand-supply 
gap and escalating dependence on imports. Annual consumption of fuel by the mechanized and 
motorized fishing fleet of India has been estimated at about 1500 million litres. Thus, it is obvious 
that fuel conservation initiatives should take centre-stage in developmental efforts, considering its 
non-renewable nature, limited availability and effects of its use on environment. It is estimated that 
the pelagic sector of the country consume around 270 million litres of fuel per annum worth around 
Rs.891 crore and a saving of 10% could increase the profitability of a ring seiner by Rs. 2,50,000 and 
a dol-netter by Rs. 1,00,000 per annum. 

By development of value added products, the value of the resource enhances thereby increasing the 
revenue generated. Utilization of the waste generated by processing of small pelagics and fresh water 
fish into useful products such as poultry/cattle/fish feed etc. also generates employment, increased 
revenue and socio economic upliftment of the fisheries sector. Seafood safety is a big concern among 
the growing population of seafood consumers. Implementing the Total Quality Management (TQM) 
ensure a safe food supply chain. 

Stakeholder consultations also revealed marketing as one of the major problem areas in the value 
chain for small pelagic and freshwater fishes. The linkage of harvesting with the post-harvest activities 
and marketing is to be ensured so that returns along the value chain are improved. The ring seine 
fishery is largely prevalent in the Southwest coast and the Bombay duck fishery in the Northwest 
coast. Interventions in freshwater fishes are also reservoir specific with marketing and transfer of 
technology interventions. 

The existing demand and supply scenario must be assessed to pinpoint the areas that need specific 
interventions in the form of new marketing strategies. As of now the producer sells as much as he 
produces as there is only limited value addition after the resource is landed and the buffer storage 
option is unavailable. Producing for the market is possible if the demand forecasts are available as 
well as the requirement of the consumer in terms of quality and type of product is assessed. The 
consumer must get the product of desired quality, at a reasonable price and the availability should not 
be season-dependent. The supply and demand model can fill this information gap. 

The technology for value added products that are transferred had to be tested for its acceptance. 
Profitable marketing of the value added products developed needs focused strategies. post-harvest 
clusters with the help of consortium partners to effectively add value to the resource and distribute 
has to be formed so that a strategic partnership between the key players can be facilitated, besides 
enhancement of income and empowerment of women folk.

From the social point of view, the section of society dependent on this fishery belongs to the lower 
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strata of the society and any technology and or management interventions has direct bearing on 
their socio-economic conditions. Empowerment of fisherwomen through employment generation 
along the value chain shall also be focused. Continuous constructive interactions are also involved in 
the whole process of implementation of such interventions and the analysis of the value chain. The 
transfer and adoption of technology is the ultimate measure of a successful technology. Creation of 
awareness about the technology and its dissemination through extension literature and tools through 
stakeholder participation is crucial. 

The project aimed at promoting value chain system in the fisheries sector, which enhances the 
productivity, profitability, income and nutritional security of the population. Development of a model 
for streamlined production to consumption system for responsible harvesting of small pelagics and 
freshwater fishes with focus on resource and energy conservation will contribute to the optimum 
utilization of the above mentioned exploited fishery resources thereby deriving maximum benefits 
and enhancing synergy among the consortium partners and stake holders.  It also will help towards 
building an improved fisheries sector by the involvement of all stakeholders. The strategy will be 
one of operational research, adaptation of generic technology products to suit regional needs and 
R&D efforts to address technology gaps, with active participation of stakeholders in fishing, pre-
processing, processing, transportation and marketing segments.

In all, the sub-project addressed as a whole the envisaged objective of NAIP (Comp 2) viz, to enhance 
(i) productivity through harvesting interventions, (ii) nutrition through loss minimization, quality 
enhancement & assurance and waste utilization (iii) profitability through reduction in production 
costs, value addition and market intelligence (iv) income and employment through post harvest 
clustering and retailing facilitation along the value chain.

The ring seine sector of Calicut and Chellanam in Kerala the dol net fisheries sector of Umbergaon 
and Jaffrabad in Gujarat and the gillnet fisheries sector of Malampuzha of Kerala were selected for 
implementing the programme under this project to tackle the problems in the harvest and post-harvest 
sectors.

2. Overall sub-project objectives

In order to achieve the aims as laid down in the rationale, that is to establish and streamline a model 
value chain for pelagics and freshwater fishes with focus on resource sustainability and energy 
conservation, the project objectives are drawn by dividing the whole value chain into three levels, viz, 
Production, Processing and Marketing. The objectives were finalised by assessing the shortcomings 
and problems associated at each level and judging the probable solutions for them. 

Objectives

PRODUCTION  

Optimisation of Fishing Craft And Gear for cost-effective and responsible harvesting of marine small 
pelagics and freshwater fishes
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PROCESSING  

Development of a Model Processing System for total utilisation,  product development, value addition, 
food safety and waste management, for small pelagics and freshwater fishes

MARKETING  

Development of Marketing Systems and Strategies for small pelagics and freshwater fishes 

3. Sub project Technical profile

3.1  Production

 1. Reduction of fuel consumption in existing ring seiners and  dol-netters

 2. Optimisation of ring seines  

 3. Introduction of suitable craft for reservoir and inland fishery

 4. Development of optimised gill nets for reservoirs

Output indicators 

 • Modified propeller system for existing ring seiners and dol-netters

 • Optimised FRP fishing crafts  for inland and reservoir fishing 

 • Improved gill nets for reservoirs

 • Demonstration / training programmes for fishermen on energy efficient operation and  
  optimization of fishing systems

3.2 Processing 

 1. Biochemical & microbiological studies of small pelagics and freshwater fishes

 2. Development of Chilled, frozen and dried products from sardine, mackerel and anchovies  

 3. Development of Chilled and frozen products from freshwater fishes

 4. Development of dried and laminated Bombay duck in appropriate packaging

 5. Development of ready to serve products from sardine, mackerel and freshwater fishes

 6. PUFA extraction and encapsulation from oil sardine

 7. Waste management through ensilaging for production of animal feed and organic manure 

 8. Implementation of HACCP in transport chain, processing centres and retail outlets

Output indicators 

 • Data base on composition and shelf life of small pelagics and freshwater fishes

 • Value added products developed 
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• Standard processes and packaging systems for the production of fresh, dried, thermal processed,  
 convenience and value added fish products.

• PUFA encapsulation & other products enriched with PUFA

• Formulation for high protein animal feed and manure from fish waste

• Design and Implementation of HACCP protocols for processing of small pelagics and fresh  
 water fishes

• Stakeholder trainings

3. 3.  Marketing  

 1. Bench mark survey of the existing value chain

 2. Consumer preference surveys and trial marketing

 3. Development of post-harvest activity clusters and capacity building

 4. Development of business models and entrepreneurship development

 5. Establishing marketing networks & linkages

Output indicators 

 • Benchmark report

 • Test marketing and Consumer acceptance reports

 • Establishment of rural commercial production units and sales outlets

 • Consultancies to promote entrepreneurship for establishment of small/large scale production  
  units for vending of fresh fish/ value added fish products/ dried fish/ PUFA enriched egg/meat 

 • Creation of rural entrepreneurship and alternate livelihood option especially for fisherwomen

 • Creation of business opportunities based on  fish products in snack food industry

 • Stakeholder trainings, empowerment of fisher woman, entrepreneurship development among  
  fishermen

 • Information dissemination- Video films and literatures

 • New marketing strategies- Business models, branding of fish products, trademarks, designer  
  sales out lets, product packaging etc

4. Baseline Analysis 

Value chain Sub-Project is divided into 3 different components namely production, processing and 
marketing. As an initial step, each component was thoroughly studied and preliminary survey was 
conducted.
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Production

In production sector, the area selected were Chellanam in Kerala, Jaffrabad in Gujarat and Malampuzha 
in Kerala for studying ring seine, dol-net and gill net sectors respectively and baseline data were 
recorded and analyzed. Mainly the production sector focused on existing designs of nets, propellers, 
fuel consumption, on-board handling and storage. Further, the quality of fish and quality standards 
in landing areas were also considered. A comparative study in case of existing dol nets and gill nets 
were done.

High operational cost (Ring Seine & Dol-net sectors): Operational cost consists of fuel consumption 
for daily fishing operations as well as the maintenance cost for craft & gear. It was established by 
CIFT studies that 68% of the cost of operation of the pelagic fishing units is accounted for by fuel 
cost alone. The operational cost itself is around 80-85% of the value realization of caught fish by each 
fishing unit. Value realization per unit weight of caught fish is almost hovering at the same level in 
dol-net fishery for the last 15 years, while the fuel cost has more than doubled during the same period. 
Investment on a ring seine is around Rs.20 lakhs, which is almost 80% of the cost of a ring seiner and 
its annual maintenance cost is around 25%. There are about 1400 ring seine vessels and over 11794 
dol-netters in operation in the country. 

Table 1. Principal dimensions of main vessel and carrier vessels

Ring seiner unit
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Table 2. Types of ring seines operated in Chellanam

Table 3. Average fuel consumption and total revenue for single day operation

Table 4. Principal dimensions of dol netters

Dol-netter boats
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Table 5. Specifications of different segments of dol nets

Large juvenile incidence:   As the time spent at sea is proportional to fuel consumption, and the 
earliest return to landing centre decides the price realisation of caught fish, ring seiners most often 
encircle whichever shoal that comes in their way without considering the maturity of the fish school. 
Dol-netters also resort to the catching small fish to realise the high operational cost. In ring seine 
sector juvenile incidence is as high as 52%. In dol-netters also, juvenile incidence is extremely high 
and by-catch volume is large. Significant juvenile mortality is noted in reservoir fishery too, owing to 
absence of species-specific gear with respect to the fish population, topography and size of reservoirs. 
The gear systems are not standardised for reducing juvenile incidence.

Absolute lack of safe and durable craft for reservoir fishing: A general survey of craft used in 
reservoir fishing has revealed that the fishermen are engaged in highly unsafe fishing operations due 
and non-availability of durable and safe fishing craft. This also severely limits their fishing capacity 
and hence their earnings. 

The lack of a safe and durable fishing craft in Malampuzha reservoir, prevent the fishermen from 
adopting new and innovative fishing methods. The need for a species specific gear has also been 
observed.

Table.6. Different types of Gillnets operated in Malampuzha
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Unhygienic onboard handling and storage: Hygienic storage practices do not exist on board ring 
seiners and dol-netters at present. Fishermen are not inclined to keep any hygienic onboard storage 
facility fearing that such facilities will be costly and operationally inconvenient. Survey had revealed 
that large volumes of Bombay duck are landed in semi putrid condition.  Lack of proper storage 
facilities also causes significant post-harvest losses. Fishermen are not aware of hygienic handling 
practices which results in nearly 30-40% of spoilage during heavy landings of Bombay duck.

Issues in the production sector

Low earnings to fishermen: In ring seine sector, a fisherman earns only about Rs.14,000/- per 
annum on an average. Dol-netter fishermen also earns extremely low. The fact that more than 60% 
of active fishermen in marine sector depend on pelagics sector for their livelihood aggravates the 
issue. Any reduction in operational and maintenance cost of the fishing vessels will directly accrue 
to the earnings of the fishermen and will reflect on their living standards. The average earnings of a 
reservoir fisherman is around Rs.50-60/day an even this is not continuously guaranteed. A safe and 
durable fishing system can really increase his production efficiency and consequently his earnings. 
Safe fishing systems will also help the fisherwomen to resort to fishing which can augment the fisher 
families income and thereby their living standards. 

Resource sustainability and national food security is threatened: Large juvenile incidence and huge 
by-catch volumes threatens the resource sustainability of the respective fishery. As the voluminous 
juvenile landings are only diverted to non-human consumption, the national food security is also 
threatened with loss of valuable fish protein. Redesigning of net systems in respective fisheries is a 
dire need to address this issue.

Nutritional security is undermined: Nutritive value of landed fish is severely affected due to 
unhygienic onboard handling and storage. Introduction of cost effective hygienic onboard storage 
facility and associated HACCP protocol is the answer to this problem. 

Reduced safety and efficiency of reservoir fishermen: Lack of safe and durable craft for reservoir 
fishing limit the safety and efficiency of fishermen, which in turn affects their economic well-being. 
Through transferring the technology for fabrication and maintenance of FRP fishing craft, the problem 
of safe and durable fishing craft for reservoirs can be addressed and at the same time the fisher folk 
can take it up as means of alternate employment, which provides scope for developing this ancillary 
industry near the reservoirs.  

National issues: The capital worth of pelagics sector is around Rs. 3000 crores. The increasing fuel 
cost has a direct bearing on the very existence of this sector. Over the last 5 years the diesel price has 
jumped over 50% and is expected to jump more than 70% in the next 5 years. Around 270 million 
litres of diesel oil is being used by the pelagic sector in the country. This has a direct bearing on the 
fuel imports as well as CO2 emissions contributing to climate change. Hence, there is a dire need to 
decrease fuel consumption in this sector.
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Processing

In processing sector, information was collected from existing facilities in fish handling and processing. 
A detailed benchmark survey on areas like biochemical and storage studies of Small Pelagics and 
Fresh water fishes, curing of small pelagics, creation of awareness on Value added products and 
its preparation, benefits and market potential of sardine oil especially health benefits of PUFA and 
importance of HACCP implementation.

Ring seine sector: The fishery mainly consists of sardines, mackerels and anchovies and annual 
landings on the south west coast is around 600,000 tonnes. The fishery follows day fishing and the 
landed fish is auctioned by a system of brokers who lends money to the fishing units for its day-to-
day operations and the fishers are forced to depend on them due to high cost of operations. The total 
quantity of small pelagic fishes that goes for human consumption is entirely in the form of fresh fish 
and not more than 35% of landed fish is absorbed by the market. Out of the balance 65% diverted for 
non-human consumption, 25% goes for the production of oil and meal, 20 % for low quality drying 
and 20% as manure.  The pelagic species like sardine and mackerel, in general, are medium- fatty to 
fatty fishes depending on the season. Lately, the preference for pelagics is dwindling even in fresh-
fish markets as more and more women consumers are employed and they do not prefer small pelagics 
as it takes considerable time for preparation and the fish oil gets absorbed in skin retain the fishy 
smell over long duration. The landed catch consists of large quantities of juveniles, but the fishers do 
not get any price difference between mature and juveniles. Therefore a large percentage of fishes that 
reaches the landing centres towards the end do not realise even the cost of operation on the guise that 
fish for markets have already been dispatched and hence the demand has come down. The fishers are 

Unhygienic on board handling of fish

not inclined to handle or store the caught fish 
onboard hygienically as they are not getting 
any price preference and cost effective 
onboard storage facilities are unavailable. 
Handling practices in the landing centres, 
during transportation to market and during 
retailing are highly deplorable and leads to 
considerable post harvest losses too. There 
exist no cost effective methods to hold the 
landed fish and rancidity problem aggravates 
the issue.  

Processing- Small pelagic fishes

Absolutely no processing technology or facility available at present to process the landed fish to 
produce any value added products for human consumption. Therefore about 40% of landed fish goes 
for unhygienic yard drying, which creates environmental issues, and for fishmeal production. During 
peak landings, which last for about three months in a year huge quantities are wasted, as existing 
unhygienic yard drying facilities cannot handle the increased landings. This creates additional 
environmental problems. 
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Dol-net sector: This sector mainly survives on Bombay duck and annually lands over 100,000 
tonnes of the fish mainly on the Gujarat coast. Entire landings go for drying, as it is hardly consumed 
afresh. About 90% of the body weight of Bombay duck is water and drying process is carried out in 
traditional manner by hanging on stakes, which takes a few days, during which it gets spoiled due 
to contamination by dust, microbes and insects. Insect infestation is a serious problem. Hence the 
product quality is often extremely low. Even though the moisture level of fresh fish is huge and it 
takes few days for traditional drying, presently available energy intensive hygienic drying methods 
are unacceptable to fishermen especially when the price of dried Bombay duck has been stagnating 
around Rs.7-8 per kg over the last 15 years. Since the value realisation is very low, fishers are not 
bothered about hygienic onboard handling and storage practices. Majority of landings is in semi putrid 
form. Cost effective storage solutions are unavailable. CIFT has introduced lamination in processing 
of Bombay duck a few years back, but has not become popular due to lack of commercial lamination 
equipment. It is learned that good export potential exists provided high quality dried product can be 
produced.                                           

Reservoir sector: The landings mainly goes for local fresh fish market and the returns to the fishermen 
is unattractive and this reflects acutely on their living conditions, which is lower than agriculture 
labourers. Absolutely no value added processing of fresh water fishes is being practised in the country. 
Successful individual efforts are being made by small volume exporters to export frozen freshwater 
fishes, which has not become wide spread, as export market for the segment is limited. Moreover, 
fresh water fishes have muddy flavour that restricts its entry into premium consumption market. 
Lately, there emerges a market for catfish fillets, but suitable processing and packing technology is 
unavailable.  Ready-to cook and ready-to-serve products can find export markets especially among 
Indians abroad, if appropriate processing technology can be developed. 

Issues in the processing sector

Under utilization of resources: Since the pelagic and freshwater sectors solely depend on traditional 
markets and in its traditional marketing form the produce is highly perishable, wastage of produce 
over above that cannot be absorbed by the markets takes place and is inevitable. Thus, huge amounts 

Unhygienic fish drying Traditional unhygienic drying of Bombay duck 
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of produce are diverted for non-human consumption especially in ring seine sector. The emerging 
issue is wastage of high protein food resources of the nation. Development of suitable processing and 
storage technologies for the sector is the answer. 

Absolute lack of value addition: No value addition is practised in pelagic as well as reservoir sectors 
in the country, which severely limits demand for produce and the fishermen do not earn in proportion 
to their production.  There is good potential for ready-to-cook and ready-to- serve products from ring 
seine and reservoir sector both in premium domestic markets and for export. Suitable processing and 
packing methods have to be developed to exploit this opportunity. Evolving economical and hygienic 
bulk drying methods as well as more value addition to dried products like condiment incorporation 
appropriate for Bombay duck can save the dol-net fishery from its present plight. Special packing 
needs to market perishable fish products is to be addressed on a priority basis. Sardine is a good 
source for PUFA, which is being projected as a premium food supplement nowadays.  Process could 
be evolved for extraction, purification and encapsulation of PUFA that can increase the final price 
realisation of sardine, the lowest priced pelagic many folds. Processing is an organised activity, 
generating considerable waste that could be used to produce high protein animal feed. This can feed 
the already existing fishmeal market bringing in further income to fish processing. Once processing 
facilities are in place, it will generate genuine demand for raw material, which in turn will help the 
fishermen to earn proportional to their production. Processing for premium domestic markets as well 
as for export will automatically demand premium quality raw material with corresponding price 
increase and this will force the fishermen to go for mature fish using optimum mesh size and gears 
and thereby reducing juvenile harvesting to a great extent. 

Lack of hygiene in the food chain: Presently, handling and storage practices along the food chain 
are highly deplorable and raise extreme national concern as 70% of domestic fish demand is met by 
small pelagics. Marketing of processed products from this sector in premium domestic markets and 
for export will demand HACCP protocols which has to be devised and implemented along the food 
chain consistent with development of appropriate processing technologies.   

Unavailability of appropriate processing machineries: Fish processing machineries as well as the 
processing protocol presently available in the market are specifically designed for export- oriented 
fish species which are not suitable for small pelagics and fresh water fishes. Some machineries which 
may be able to be adapted for small pelagic and fresh water fishes are imported and highly expensive 
which cannot be afforded by the sector at present. There is a need to design affordable and energy 
efficient commercial processing machineries for pelagic and freshwater sector if varied product 
formulations to satisfy consumer demands from premium and export market have to be effected. 

Marketing

Field level stake holder’s interview and analysis for a perspective on the socioeconomic issues involved 
in the existing value chain was discussed. Detailed benchmark survey on marketing was carried out 
with the specific objective of examining the existing marketing structure of small pelagics and fresh 
water fishes, existing marketing systems in small pelagics and freshwater sector, community based 
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processing in the small pelagic sector, concept 
of group activity and retailing activities in the 
small pelagic sector.

Producer’s market access is limited: 
Unlike in export oriented fisheries, fishing 
units in ring seine sector is owned by groups 
of fishermen. High capital investment and 
operational costs have forced them to accept 
loans from private financiers, as most often 

they do not have collaterals to go for bank finance. Over the years, these financiers have created 
an auctioneering system at the landing centres in which they act as the auctioneers to ensure 
reimbursement of their loans.  This in fact has helped the fishermen to get adequate finance to meet 
the operational expenses, but has taken away the right to first sale of their catch. The primary producer 
has very little direct access to consumer and has no idea of their share in the consumer’s rupee. The 
marketing system in fisheries is characterized by the large number of intermediaries right from the 
landing centre onwards. Often the price realised at the primary producer level is only 10-12% of the 
price at consumer end. The fishermen do not have any cost effective and efficient way of holding back 
the highly perishable produce. No processing facilities are also available. The sale solely depends 
on the demand from fresh-fish market and he has no information on the demand-supply scenario in 
the market. If he cannot sell the catch, his very livelihood is threatened. Therefore, the fishermen 
are forced to sell at prices quoted by the auctioneer. This situation forces the fishermen to net even 
juveniles and reaches back as early as possible to get as much price as possible.  Those who come 
late get lower prices and during peak season there will not be any buyers for the catches arriving late.

In dol-net sector, entire catch is taken for drying by the fishermen themselves as there are no takers 
for it in fresh form owing to the high moisture content.  No efficient and hygienic methods are 
around to dry them as well. No processing and packing methods are available to vie for a better 
consumer acceptance even. As in ring seine sector, the fishermen do not have any direct access to 
the consumers. Hence, the traders offer a very low price to the producer calling attention to the low 
quality of produce. Organised marketing and market access are lacking in reservoir fisheries too. The 
demand solely depends on local fresh fish market as no value addition is around.

Poor marketing infrastructure: Presently the fresh fish is distributed over a chain of traders and 
ends with the retailer who does not have any facility to keep, display or sell it hygienically. Over 
the distribution system, the fish is not handled or stored hygienically. With increasing income and 
employment, consumer’s awareness of food safety is becoming acute and hence demand for hygienic 
marketing and convenience products is increasing steeply.   

Marginalisation of fisherwomen: The fishermen have resorted to enlarging of fishing units over 
the years in a bid to increase production and consequently the earnings. This has shifted the landing 

Unhygienic traditional marketing of fish
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centres from local community areas to harbours. Earlier, fisherwomen used to take over a majority 
of post landing activities including local fish trading.  After, the landing has shifted to harbour, the 
fisherwomen were sidelined and post landing activities were taken over by organised groups at 
harbours. This has altogether removed the income of fisherwomen and affected the fisher families 
especially as the fishermen do not often get continuous employment.  Most of the fisherwomen of 
reservoir fishers are adept at fishing, but could not earn as safe fishing systems are unavailable. 

Issues in the marketing sector

Absence of a streamlined market chain: An efficient marketing chain which can absorb the 
landings, urge catch quality, ensure fair price to producer, and guarantee safe product to consumer is 
totally lacking in pelagics and reservoir sector. Development of appropriate primary processing and 
product formulation technologies in relation to consumer preferences, design and implementation of 
adequate HACCP protocols over the processing and distribution chain, contriver of hygienic retail 
market outlets and establishment of an efficient market information system with suitable linkages and 
integration can guarantee a streamlined market chain. Product test marketing, consumer preference 
analysis, quality assessment & certification, brand development, modern retailing techniques and 
market identification shall be adequately employed. Consumer generated demand for quality and 
quality based pricing will automatically discourage fishers from juvenile harvest and can ensure 
responsible harvesting leading to resource sustainability. In a streamlined market chain, maximum 
possible utilisation of raw material is sought for, which can minimise wastage and guarantee food 
security. 

During the benchmark assessment study conducted in Aroor market located in Alappuzha district in 
Kerala it was found that fishermen in this area are forced to dispose their catch at very low prices when 
late landings happen. Annually, 15 tonnes of inland shrimp catches get very low prices resulting in 
loss of revenue. Low cost energy efficient technology intervention through fabrication and installation 
of chillrooms at the market will bring increased price realization for the inland fishermen.

Unemployment of fisherwomen: Fisherwomen are largely unemployed and with no guarantee for 
continuous employment to the men folk, this affects the survival of fisher families. Community level 
processing of fish can ensure considerable employment opportunities to unemployed fisherwomen. 
Entrepreneurial training to fisherwomen and transfer of cost effective and innovative processing 
technologies to the community are required. Fisherwomen shall be trained in direct retailing through 
hygienic outlets. This system can put the fishermen in direct access to the consumers, which will 
automatically generate adequate demand for the landings and consequently higher earnings. 

Lack of technological awareness: A more widespread awareness about the technologies available is 
essential for economical harvesting, waste reduction, employment generation, and better marketing. 
Appropriate trainings, information dissemination and impact assessment are central to creation of 
adequate and useful technological awareness. 
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5. Research achievements  

1. Production

Development of modified propeller system for fuel saving 

Fishing vessel construction is a cottage industry in the country without access to modern boat design 
and construction techniques. Hull design(shape) is the main factor that decide the power requirement 
of a mechanized fishing vessel. The hull designs of the Indian fishing varies wildly along both the 
coasts to satisfy the sea conditions, fishing practices and culture, targeted species, ergonomics and 
skills of fishermen, harbor/landing centre features and the local boat building skill. All the hull designs 
in vogue has been evolved over years to suit the fishermen. It has been assessed that more than 70% of 
operational cost of a fishing vessel is accounted for by fuel alone and the ever increasing fuel prices 
make the fishers increasingly debt dependent. Preliminary power estimations had revealed that the 
energy efficiency of both ring-seine and doll-netter vessels are low. There was a dire need to optimize 
the power characteristics of the vessel to suit the fishing operations to achieve energy efficiency. 

Energy efficiency of a fishing vessel depends on the fishing operation, hull characteristics, propeller 
design and the level of hull-engine-propeller integration. Introduction of optimized fishing vessels 
to suit local fishing operations and their popularization to reduce the cost operation in fishing is not 
an easy solution, if not practical and hence not considered as a plausible technology intervention 
under the project. A practical solution had to be explored for reducing fuel consumption that can be 
implemented fast and inexpensively without affecting fishing days. 

Propeller efficiency is an important factor in achieving fuel economy. If propellers with improved 
fuel economy can be made available, replacement could be done within a couple of hours and cost is 
also affordable. The propeller manufactures catering fishing vessels were resorting to trial-and error 
method for perfecting their designs and they do not have access to any modern tools for propeller 
design as well as pattern making. Tinkering with propellers every now and then and even their 
replacement too often to correct the performances is a prevailing practice in fishing sector adding to 
cost of maintenance. The engine manufacturers were not providing any technical guidance as to how 
efficiently their engines can be integrated with the propellers to ensure fuel economy. The study under 
the project had shown that improving propeller efficiency through design changes and establishing 
a guideline for optimal integration of engine and propeller is the most practical way of reducing fuel 
consumption in fishing.  

New design propeller New design propeller being fitted on a boat for field trial
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Standardization of existing fishing vessel hull forms under specific design groups

To assess efficiencies of existing propellers in use and thereby to determine the right procedure 
for design changes, power characteristics of the vessels had to be computed first for which details 
of available hull designs were needed. Fishing vessels were being constructed by local craftsmen 
without any drawing and hence the hull designs are unavailable. Due to this practice, there were 
changes in the hull design of even between two identical vessels built by the same craftsmen. This 
lack of standardization lead to existence of  innumerable hull designs in ring-seine and dol-net 
sectors, each requiring a unique propeller design, if to achieve fuel reduction. Since this is impractical 
and uneconomical, the project has decided to create  groups of existing hull designs in each sector 
based on the operational performances and work towards developing fuel efficient propellers for each 
design group.  

Creating digital hull designs using 3-D optical system

Manual mode of mapping hull coordinates and 
making drawings to generate hull designs of 
an existing vessel was found to be tedious and 
time consuming. Fishermen were not ready to 
associate with the programme as fishing days 
are lost. Photogrammetric method using the 3D 
optical coordinate measurement system was 
employed to map the hull of fishing vessels. The 
method was customized and perfected for use in 
beaches in varying light intensities. Mapping of 
67 ring-seiners and 33 doll-netters were carried 

out based on a statistical design considering size, general hull form attributes, installed power and fuel 
consumption as reported by fishermen. Digital 3D hulls were generated and the resistance profiles 
were computed using MAXSURF and AUTOSHIP. The computational procedure was refined and 
customized further by testing a few selected hull models in ship model towing tanks. Ring-siene hulls 
were tested in the tank of Dept. of Ocean Engineering, IIT, Chennai and doll-netter hulls in the tank 
of Dept. of Ocean Engineering and Naval Architecture, IIT, Kharagpur. Based on this exercise, 7 
groups of ring-siene hulls and 5 groups of doll-netter groups were initially identified for new propeller 
development. The design and operational characteristics to define the groups were established. 

Development of high efficiency blade element designs for fishing vessel propellers 

Two vessels from each identified design groups were subjected to exhaustive full scale resistance 
profiling and performance studies for analyzing the efficiency parameters of existing propeller designs. 
The torque outputs of installed engines with the propeller attached at various operating conditions 
were measured by fixing strain gauges on shafts. Telemetry method had been adopted to transmit 
and record the strain gauge data during operation. Real-time fuel measurements were made using a 
Fuel Monitoring and Management System that has been specially developed under the project for 
use onboard fishing vessels by considering return flows in diesel engine operation, using customized 
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precession fuel flow meters and electronic 
loggers. An exhaust gas analyzing system also 
was put on use for the measurements to assess 
efficiency of engine operation. For assessing 
the propellers, HYDROCOMP software was 
used. Detailed analysis of propellers used by 
the vessels had exposed that their hydrodynamic 
efficiencies are low. It has been computed that on 
an average 30-40% of the fuel is wasted in ring-
seiners and around 20-30% of fuel in dol-netters 
during fishing operations due to this inefficiency. 

Optimal pitch and diameter corrections using existing propeller blades or standard designs such as 
Wageningen-B series profiles did change the efficiency only by 3-5%. Thorough CFD simulation 
of flow around the selected hulls as well as the existing blade designs using SHIPFLOW software 
revealed the shortfalls of blade designs to achieve optimal thrust by working in the  flow regime around 
the existing hull designs. Through an extended effort, three blade element designs were perfected for 
generating maximum thrusts in available flow regimes.

Fuel-efficient propellers for different hull-power combinations of existing ring-seine and doll-
netter vessels 

Initially 18 propellers were developed using the three blade elements for selected ring-seiners and doll-
netters belonging to different design groups and their performance and fuel economy were monitored 
by adopting the same full scale power characteristic profiling procedure used for analyzing existing 
propellers. It has been established that the new propellers could reduce fuel in the range 16-28% and 
the speed also was improved. 

Based on the initial studies, 12 of the fuel efficient propeller designs were further refined for 
commercial use among seven of the existing identified ring-seine design groups and extensive trials of 
the prototypes in various vessel-power combinations showed that these propellers can save 19% fuel 
on an average. Six of the fuel efficient propeller designs were refined for commercial use among three 
of the existing  identified dol-netter design groups and extensive trials of the prototypes in various 
vessel-power combinations showed that these propellers can save 21% fuel on an average. All the 18 
fuel-efficient propellers developed for different hull-power combinations of existing ring-seine and 
doll-netter vessels using new blade elements were demonstrated to the stakeholders. Many awareness 
programmes were conducted for stakeholders, viz.,    fishermen as well as propeller and engine 
manufacturers to explain and demonstrate the benefit of the technology and its commercialisation was 
carried out on a pilot scale. A guideline for selecting the right improved propeller with the installed 
engine was prepared and validated in association with engine and propeller manufacturers.

Supply of fuel efficient propellers for engines upto 200 Hp on commercial mode has been demonstrated 
through M/s Sree Muruga Propeller Works, Kozhikode, Kerala. Supply of fuel efficient propellers 

Propeller with improved blade elements
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Model test instrumentation Model testing under progress in towing tank, IIT, Kharagpur

Propeller manufacturing units at  Kollam and Kozhikode,   

for engines upto 600 Hp on commercial mode has been demonstrated through M/s Bright Metals, 
Chavara, Kollam, Kerala. The business model equip the manufacturers and the boat owners to select 
propeller based on identified design groups without need for any extensive pre-vessel-testing. The 
commercial feedback from 73 ring-seine vessels using 12 commercially released designs showed a 
reduction in fuel consumption by 18-27%. It was also reported that speed improved by 10-15% on 
an average. Average earning per vessel was clocked at around Rs.52000/- per month. Cost involved 
in replacing with improved fuel efficient one is found to be recoverable within two months of fuel 
saving. It is expected that a doll-netter will save around Rs. 12,000 - 21,000/- worth of fuel per month 
under commercial operation. Commercialization of propellers for dol-netters are being planned with 
a manufacturer M/s Jagadamba Engineering Works situated near Una, Gujarat. The technology on 
popularization is expected to reduce fuel consumption on at least 70% of the fleet consisting of around 
1400 ring-siene vessels and 11000 doll-netters. Due to the unique sharing system of earnings among 
the fishers onboard a vessel, the fuel saving proportionately increase  his remuneration. Fisheries 
being one of the industrial sectors in the country using large amount of diesel causing a large carbon 
foot print, the technology can also reduce carbon foot print substantially. Moreover, this technology 
can be directly be applied to other fishing sectors too such as trawling to increase the earnings of 
fishermen and to bring down the fuel use.  
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Online real-time fuel management system Onboard measurements for  creating advisory card

Development of Real-time Online Fuel Monitoring and Management System for fishing vessels

While conducting the power profiling and assessing the propeller performances, it was necessary 
to measure the instantaneous fuel consumption as all the performance factors are compared by 
the fishermen only against the fuel consumption. Due to the peculiarities of diesel engine design, 
appreciable amount of diesel as high as 300% of engine consumption is returned back in fuel lines. 
Instantaneous measurement of fuel consumption in a diesel engine therefore requires accurate 
measurement of the returned flow on a real-time basis and its deduction from the inflow. This was 
a challenge as such fuel management systems were very expensive for use onboard fishing vessels. 
Hence, the project has developed a system using two numbers of positive displacement flow meters 
to measure the inflow and outflow instantaneously. These flow meters repeatedly entrap the fluid to 
measure its flow. By measuring the number of entrapments in a given time, and with knowledge of the 
entrapment volume, the volumetric flow rate can be determined. A software was developed to deduct 
the inflow and outflow and compute the results as instantaneous flow and total flow on a digital mode 
using an electronic display unit. This system  was successfully used for assessing the instantaneous 
fuel flow of engines as well as to teach fishermen to run engines at optimal rpm. The fishermen are 
interested to equip their vessels with this fuel management system and hence M/s Accurate Flow 
Meters Ltd., Hyderabad had signed an MoA with the project to fabricate and supply the system on a 
royalty mode under certification from CIFT

Use of onboard fuel monitoring and management system for reducing fuel use during fishing 
operations in ring seine vessels

The study conducted by the project using GPS trip recorders also revealed that the operational behavior 
of the crew with respect to selection of rpm and speed of boat also causes fuel loss. It has been found 
that the skippers use RPM as a measure of the speed at sea. Due to the hydrodynamic aspects of hull, 
the relation of fuel consumption versus speed gain follows a geometrical relation. The trip recorder 
data has shown that high RPM operations are sought by skippers more than necessary for optimal 
operations. A few of the selected ring-siene skippers were asked to take engine throttling decisions 
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throughout fishing operation without any short fall in preferred fishing operations by continuously 
watching real-time fuel consumption with the help of Fuel Monitoring and Management System 
that has been specially developed under the project and GPS available onboard. Trip recorder data 
has shown that the skippers had changed operational behavior reducing fuel consumption by 9-12% 
without change in any hardware. This method was further refined  to set optimal operational speeds 
vs rpm for each vessel with respect to fuel use and an advisory card was prepared for reference 
by the skipper to take optimal throttling decisions as per operational needs. This inexpensive fuel 
management system was validated on 21 vessels during commercial fishing and 70 crew were trained. 
It has been found that this could save around 10% fuel on an average in addition to what is possible 
through fuel efficient propellers.   

Training Programmes for technology propagation  

The project in collaboration with Matsyafed, the Kerala State Co-operative Federation for Fisheries 
Development Ltd., organised series of workshops for fishermen on ‘Fuel efficient fishing’ at the 
coastal districts of Kannur, Kozhikode, Thrissur, Ernakulam and Kollam. The project in collaboration 
with a leading engine manufacturer and suppliers for fishing vessel in the country M/S Mahindra 
& Mahindra Ltd.,  organised four workshops on ‘Fuel efficient fishing’ two each at Tamilnadu and 
Karnataka. Two workshops on ‘Fuel efficient fishing’ was conducted in collaboration with Dept. of 

Workshop on “Fuel Efficient Fishing”  for the Boat 
owners at Nagapattanam, Tamilnadu

Workshop on ‘Fuel efficient fishing’ at Nattika  
Thriprayar, Thrissur

Workshop on ‘Fuel efficient fishing’   at Njarakkal 
village, Ernakulam   
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Fisheries, Diu and one in collaboration with NETFISH (MPEDA) at Ummergao, Gujarat for doll-
netter fishermen. Practical demonstration of the technologies and ‘fuel-reduction-solution clinics’ 
were the special features of all the workshops.  

International Training Programme on SHIPFLOW

The Project in association with Flowtech International AB, Sweden had conducted a four-day 
international training program on SHIPFLOW, the leading CFD software for hydrodynamic 
optimisation of marine vessels  from April 15-18 2013 at Kochi. Ship’s hydrodynamic performance 
can be studied and optimized at the highest level of sophistication through CFD techniques. This has 
become more affordable lately with increasing computing powers at lower costs.  It minimizes the 
implementation of model testing which is often prohibitively expensive in terms of time and budget. 
To bring in modern design capabilities at economical costs to achieve fuel efficiency in fishing sector, 
the project was using SHIPFLOW for CFD optimisation of propeller and hull and has amassed 
considerable experience. To help uncover the immense advantages of SHIPFLOW codes and to share 
the research in this area, the Project, had conducted an advanced training program on SHIPFLOW. 
The course was inaugurated by Prof. K.A. Simon, Director, Kunjali Marakkar School of Marine 
Engineering, CUSAT Shri M. Nasser, Principal Scientist (Naval Architect) was the Director of the 
training course. Dr. S. Ashaletha and Dr V. Geethalakshmi were the programme conveners. Dr. Leif 
Broberg, and Dr. Michal Orych of Flowtech International AB, Sweden and Shri M. Nasser imparted 
the training. The participants include academicians, scientists, naval architects and research students 

Introduction of  Ship Flow by Dr. Lief BrobergInaugural function

Participants and trainersHands-on training in progress
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from leading organisations like Naval Science and Technological Laboratory, Indian Register of 
Shipping, Indian Maritime University, Indian Institutes of Technology (IITs, Kharagpur and Chennai), 
National Institute of Technology (NIT,Kozhikode) and leading design firms like SEDS, Navgathi, 
Vedam, NAPA and Teknomak. The programme was fully funded by fee charged from participants.
Validation of  this fuel management system was done onboard on 21 vessels during commercial fishing 
and 70 crew including fishing vessel skippers were trained. It has been found that this could save another 
9-12% fuel without any change in hardware or investment.

Memorandum of Agreement signed for fuel monitoring system

An MoA was signed on 1st November, 2012 with M/S Accurate Flowmeters, Hyderabad for fabricating 
and marketing the Fuel Monitoring and Management System for fishing vessel applications 

New Design of ring-seine boat for increased fuel efficiency

Ring seine vessels presently under operation ranges from 14-25m and is propelled by both OBM 
(kerosene operated multiple outboard motors) and IBM (diesel operated inboard motors). Majority 
of ring seine vessels at present are operated with IBM ranging from 140hp to 480hp. All new vessels 
are being built in higher sizes and is propelled by high powered engines. The operational expenses 
comprises of expenses for fuel, labour, transportation, maintenance, repair etc. Fuel consumption 
contributes to 62-66% of the total operational cost in OBM vessels and about 70-80% in IBM craft. 
Labour cost accounts for 10 – 15% in IBM and 12 – 21% in OBM. Travel expense accounts for 6 
– 9% in IBM and 10 - 15 % in OBM. IBM vessels support around 50-70 fishermen and can carry 
very large nets while OBM vessel supports around 30-35 fishermen and carry relatively small nets. 
Fuel expenses per unit catch is less on IBM craft while the initial investment is high. Cost of smaller 
vessels ranges from 12-17 lakhs and larger vessels ranges from 60-70 lakhs. While introducing and 
demonstrating the fuel-efficient propellers and online fuel management system, a need has arised 
from the fishers to develop an optimised boat design with matched power and hydrodynamically 
efficient propulsion system for fuel efficient ring-seine fishing. 

Accordingly, an optimized design for a ring seine boat of 21.95 m for increased fuel efficiency, 
speed and safety in operation with reference to existing designs was developed using a technological 
advances created under the project. An FRP mould was made of this design in association with M/s 
Malabar Fibres, Kozhikode. A steel  prototype vessel is undergoing fishing trials. The resistance 
and powering performance of the design has been analysed under computer simulation and it is 
estimated that this design could reduce fuel consumption by 28-30% under the present fishing 
practices compared to existing vessel hulls. and the project is handholding with Matsyafed (Kerala 
State Cooperative Federation for Fisheries Development Ltd.) which is an Apex body of fishermen 
cooperatives in Kerala under Ministry of Fisheries, Kerala Govt. to introduce and popularize this 
vessel design featuring low installed power, high safety features, low fuel consumption and better 
manoeuvring abilities.
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An innovative design of 9.1m FRP seagoing fishing vessel was developed for the use of marginal 
fishermen engaged in pelagic fishing using outboard motors. Operational and maintenance cost of the 
existing vessels using outboard motors is high and inboard powering of these vessels are impractical. 
The new design features inboard powering and a unique propeller design for beach landing. More 
than 1,00,000 boats of this size and type are  in operation in the country. The design awaits prototype 
construction and field trials.

Development of optimised FRP boats for reservoir and  inland fishing  

In several reservoirs of the country there is no fishing craft, except for some contrivances like rubber 
tubes, raft, etc. Lack of safe and durable craft for reservoir fishing limit the safety and efficiency of 
fishermen, which in turn affects their economic and physical well being. Durable FRP canoes that 
can withstand high wind conditions prevalent in large reservoirs is the answer.  An FRP boat of 5m 
length, 1.2m width, and 0.3m height was developed for reservoirs and introduced in Malampuzha 
reservoir in Palkkad, Kerala. It can withstand high wind condition prevalent in the reservoirs. It 
has been monitored that use of boat has reduced 30% time for net setting and hauling and the nets  
could be deployed in deeper waters enhancing fishermen’s earning by an average of 15% due to 
increased catch per unit time. Hundred percent non-wet operations by using boat had improved health 
conditions of fishermen, who happens to immerse themselves in water for 4-5 hours per day for 

FRP Boats for reservoir fishing at Chuliyar

Hull optimization studies at IIT, Chennai Optimized hull in steel launched for fishing trials
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gillnet fishing operations under the prsent practice using discarded tyres or similar contraptions.  The 
FRP boat gives higher safety during fishing operation. Performance of the design was validated over 
an extended period of monitoring in Malampuzha and Chullyar Dams of Kerala. Ten fishermen were 
trained on construction and maintenance of these boats creating an alternative livelihood opportunity.  

On the footsteps of the success of the boat developed for reservoirs, the design was further refined 
and a 5.77m FRP boat was developed for inland fishing. Computer optimised structural design was 
adopted for ease of construction, optimal strength, high operational safety, maintenance free use and 
low cost. Size and manoeuvrability characteristics of the boat were designed to suit inland fishing 
operations. The boat has been specially designed to be highly stable for cast net operation by standing 
in the boat. Nano-Resin technology developed by the project was used for the construction of the 
boat to make it lighter and yet stronger. The cost of construction has come down under the new 
construction technology within Rs. 24,750/- per boat. Twenty such boats were made by the project 
and these were distributed by Sri. K. Babu, Hon. Minister for Fisheries Ports and Excise, Kerala to 
SC/ST fishermen who are the members of the project partner, M/s Chellanam Panchayath SC/ST 
Cooperative Society Ltd., Chellanam, Kerala.

Development of optimized gill nets for reservoirs

The inland fish landings contribute more than 50% of the total fish landings. The gill nets are the 
major gear used for harvesting in inland water bodies. There is no standard gill net for carps and 
catfish with reference to material, mesh size, dimensions and colour in these water bodies. Though the 
mesh size for some major species is fixed, adoption level is poor. Species-specific and size-selective 
gill nets have to be designed and the mesh sizes, gear size and fishing height are to be standardised.

Experimental gillnets for 5 major species were designed, fabricated and given to reservoir fishermen 
for field trials and optimal exploitation of reservoir fishery. Experimental operation of the gillnets 
desinged for Labeo rohita with mesh sizes of 80,100,120,140, 150,160,185mm and  for Catla catla 
with mesh sizes of 185, 200 and 220mm were successfully conducted. Efficiency of the nets was 

FRP boats being constructed for inland fishing at CIFT’s 
Boat Yard   

Honourable Minister for fisheries Sri. K. Babu  
handing ove the boats in the Chellanam Society
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established through standard statistical methods. Use of the designed experimental gill nets improved 
the earnings of fishermen by 10% without change in investment pattern. Monitoring of the optimised 
nets registered 37% decrease in juvenile incidence leading to resource sustainability.  Optimised gill 
nets were further refined by monitoring their use in all the five major of Palakkad District, Kerala. 
Net making skill was transferred to selected members of Chulliyar Dam (Palakkad District, Kerala) 
SC/ST Fishermen Society for popularisation and commercial scaling up. Improved gill nets suitable 
for reservoir fisheries were distributed by Sri. K. Babu, Hon. Minister for Fisheries Ports and Excise, 
Kerala to 132 fishermen groups fishing in six major dams in Palakkad district, Kerala viz., Valayar, 
Mangalam, Pothundi, Kanjirapuzha, Meenkara and Chulliyar as part of technology popularisation.

2. Processing 

Energy Efficient Chill Rooms

Presently, handling and storage practices along the food chain are highly deplorable and raise extreme 
national concern as 70% of domestic fish demand is met by small pelagics. Hygienic storage practices 
do not exist at present at landing centres which results in post harvest losses. The fishermen do not 

Sri. K. Babu, Hon. Minister for Fisheries Ports and Excise, Kerala distributing the improved gillnet to the reser-
voir fisherfolk in Palghat district

Energy efficient chill rooms installed at Aroor and Kaipamangalam
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have any cost effective and efficient way of holding back the highly perishable produce . During 
peak landings, which last for about three months in a year, huge quantities are wasted due to non-
availability of storage facility. The emerging issue is wastage of high protein food resources of the 
nation.  

Energy efficient compact chill rooms were designed and installed at three landing centres along 
Kerala coast to influence the market force deciding pricing of landed fish and to prevent post harvest 
losses. This intervention could avoid distress sale by fisher men and an estimated increase in income 
was not less than 50%. Average increase in income per fish vendor per day using the facility is Rs. 
300-700. An average of 35-50 fish retail vendors in  each landing centres at Aroor, Ernakulam and 
Kaypamangalam, Thrissur are using the facility per day to stabilize market when price falls drastically 
with time of landing.

Development of ready-to-cook and ready-to-serve products from marine small pelagic &  
fresh water fishes 

Value addition of fish produce from pelagic and freshwater sector is meagre or non-existent at present. 
Almost 85% of  fish landed in the country is routed to domestic markets and more than 70% of 
this is marketed through fresh fish trade and producers have no direct access to market. Unhygienic 
handling and drying practices are followed. The project addressed low value small pelagics and 
freshwater fishes which are less preferred by consumers due to small/pin bones, non-preferred smell 
and difficulty in cleaning. Lack of knowledge on innovative product formulation, packing, storage 
methods, consumer preferences, sales strategies and technology for setting up affordable small scale 
units hold the producers back from value addition. The project has succeeded in intervening in all 
these areas to create a viable value chain. 

The market demand for highly nutritious small pelagic fishes like sardine, mackerel & anchovies is 
less due to small size, presence of excess bones & lack of value addition, resulting in low market 
demand & poor income for the fishers. In this perspective, innovative value added products were 
developed from the marine small pelagic fishes under the brand name “FISHMAID”. Twenty eight 
innovative value-added products were developed from small pelagic and freshwater fishes which can 
be categorized as battered and breaded products, ready to cook and ready to serve products.

Battered and breaded products

Battered and breaded products developed include Fish roll, Lolipop, Burger Patties, Cute tots, Kofta 
balls, Munchy bites and Fish square

Fish roll Munchy BiteLolipop
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Burger Cutlet

FishSquare Cute tot

Ready to cook products

Spring roll, Fish purse, Samosa, Crispy crescents and Momos were the products developed in ready-
to-cook form. Sweet products developed from small pelagic fishes include Donut, Dates delight, 
Sweet dumplings and Sweet hearts.
Donut, Dates delight, Sweet dumplings and Sweet hearts were some sweet products developed from 
the small pelagic fishes.

Fish Purse Spring Roll Fish Samosa

Crispy cresent Fish Momos Fish Donut
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Sweet heart Sweet dumplings Dates delights
Ready to eat products

Fish casserole, Fish noodles, Stuffed florets, Fish Manchurian, Mayo wrap, Chikuwa, Sweet n sour 
wrap, Fish bread and Cheesy treat were products developed in ready to eat form. 

Removal of excess oil from fried products on commercial level was achieved and standardized. 
Methods for masking fish smell and softening pin bones to palatable consistency were developed. 
Product formulation methods, production procedures, quality standards, packing and storage were 
finalized for all products taking into account organoleptic assessments, food safety standards 
and market preferences.  The products including main dishes, sweets, snacks, and desserts were 
successfully test marketed & were rated high by consumers due to the features like taste, nutrition, 
ease to serve.

Trial marketing of these products under the brand name ‘FISHMAID’ attempted through Kerala State 
Coastal Area Development Corporation (KSCADC) under Govt. of Kerala has evoked tremendous 
consumer response. The KSCADC has decided to open 100 retail units throughout Kerala to market 
the ‘FISHMAID’ products for which an MoA was signed with the Project under consultancy. 

The technology developed will help in creation of rural entrepreneurship and alternate livelihood 
option especially for fisherwomen, creation of business opportunities based on  fish products in snack 
food industry, increase in income of primary producers, ie., fishermen and better healthy substitute for 
meat based snacks among youth. 

Fish Bread Fish Casserole Sweet n sour wrap

Chikuwa Fish noodlesFish manchurian
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State level Product launch of FISHMAID  by Chief Minister of Kerala at Trivandrum

Capacity building programme on ‘FISHMAID’ products

An intensive Capacity Building Programme was designed and conducted at the centralized fish 
value-addition facility of Kerala Coastal Area Development Corporation, “Nalapakam” at Kollam. 
Sixty trainees were selected from a group of 452 applicants for imparting skill to produce selected 
innovative Fishmaid products.  The training was conducted in three batches of 20 trainees each for 70 
days continuously during January-March 2014. The trainees were evaluated at the end and certificates 
issued.  

A practical manual for the HACCP and GMP to be followed in fish-snacks production facilities was 
prepared and the training was imparted to 100 fisherwomen at Kollam, Kerala. The participants were 
equipped with adequate entrepreneurial skills to run small production centers using the entrepreneurial 
instruction module, ‘FECAM’ developed under the project.

Training programmes on value addition of small pelagic and freshwater fish were  conducted -  a 
two day workshop on ‘Value addition of fishes’ at Chulliyar, Palakkad during 24-25 March 2014 
and a  training cum awareness programme Organised on “Value addition of fish” for fisherwomen at 
Kuzhupilly, Ernakaulam during 24-25 July 2013.

Capacity building programme on ‘Fishmaid’ products Training programme on “Value addition of fish”

Hygienically processed and packed fresh fish under trade mark, SEAFRESH

A protocol for appropriate handling of fish onboard fishing vessels till it reaches processing/landing 
centre was devised and fishermen were trained.  Protocol and processing methods were developed 
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for procuring, holding, cleaning, packing, storing and distributing chilled fresh sardine, mackerel 
and anchovy in plain and condiment-incorporated form which are ready-to-cook. Technology 
was developed for processing of fresh fish especially in women-run small-scale units in terms 
of standardised HACCP protocol, infrastructure requirements, processing method, appropriate 
packing, storage, distribution and quality standard. The products are branded under the trademark 
“SEAFRESH” registered by the project. Designed, fabricated and deployed innovative light weight 
and portable women-friendly fresh fish vending stations for environment friendly and hygienic street 
vending of fresh fish and the product attracted a value addition of 60-70% in market. Two pilot level 
units “SAMRUDHI” and “Greenfish” were established at Kollam and Ernakulam for production and 
marketing of Seafresh. 

SEAFRESH production units at Kollam and Ernakulam

Packed sardine under SEAFRESH brandHygenically procesed sardine

Capacity building programme on ‘SEAFRESH’ 

Two groups of 20 fisherwomen each were trained to take up the programme in rural industry mode. 
These skill imparted women were mobilised to form the rural industry, “SAMRUDHI” promoted by 
Quilon Social Service Society, Kollam, Kerala. 

All the production, marketing and management functions are carried out by women. The industry is 
running for more than a year giving continuous employment for 15 women and found sustainable. 
Consumer assessment showed that more than 74% who were not patronizing low value fishes earlier 
have become regular customers of the product. 65% of regular customers are working women. 
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Impact assessment showed that fisherwomen running the unit have felt that their social status have 
improved by 7 over a scale of 1-10 based on continuity and security of employment, upgradation of 
work environment,  improved social relations with customers, and acquired management abilities.  
Commercial operations deploying 10 vending units in Quilon are underway as a model for environment 
friendly street-vending of fish. 

This intervention has been aired continuously by leading TV programmes and news media for the 
last one year as “Green Project”. A few private entrepreneurs have come forward to establish similar 
units elsewhere.

A three day workshop was organized on ‘Hygienic Handling and Production of Fresh Fish’ at 
“Greenfish” Production Unit, Ochanthuruthu, Ernakulam during 20-22 December, 2013.  Classes were 
given on handling and hygienic production of fresh fish, various aspects of ‘SEAFRESH’ business 
model and marketing of packed fish as well as the business economics. A total of 20 participants were 
trained on production of fresh fish and packing methods. All the fisherwomen who underwent the 
programme were employed by “Greenfish”.  

Training workshops were organised in association with M.S. Swaminathan Foundation for the coastal 
women in nearby five villages of Poompuhar on “Hygienic Handling & Fresh Fish Trading for Coastal 

Workshops on Hygienic production of fresh fish

Training onpacking of hygenically processed fish Management programme for fisheries students on  
SEAFRESH Business model
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Women” on 26th February, 2013. 173 fisher women from Poompuhar, Vanagiri, and Chinnakudi 
villages attended the workshop.  During the workshop, the existing handling & trading methods of 
fresh fish followed by fisher woman & its problems, importance and advantages of hygienic handling 
and trading of fish in dressed and packed form, the business opportunities based on the innovative 
business model developed under the project etc. were deliberated under different technical sessions. 
The new fresh fish vending business model was presented to them. 

The project organized a two day workshop on ‘Commercial production of sea fresh’ at Ochanthuruth, 
Ernakulam during 27-28 March 2014. An awareness programme was also conducted on “SEAFRESH” 
business model & Marketing” for the students of St. Alberts College, Ernakulam for promoting 
techno-entreprenuership among students on 8th January 2014 St. Alberts College, Ernakulam. More 
than 100 students participated.

Development of dried fish products

About 40% of the small pelagic fish goes for unhygienic yard drying and fishmeal production. During 
peak landings, which last for about three months in a year huge quantities are wasted, as existing 
unhygienic yard drying facilities cannot handle the increased landings. This creates additional 
environmental problems. Traditionally, the dry fish production is done in an unhygienic manner, 
resulting in poor demand for the products, both in domestic as well as export markets. Export of dry 
fish to developed countries is declining substantially due to inferior quality of product, altogether 
leading to very low economic gain for the fisheries stakeholders engaged in it. In this milieu, an 
innovative technology protocol was developed & successfully demonstrated for the production 
of hygienically cleaned, dried and packed dry fish. Combined drying solution of solar and power 
(electrical) was perfected for economical and fast drying. 

A technology package was perfected involving methods for hygienic procurement, pre-processing, 
drying & packing using simple technology interventions including pre-processing as per HACCP 
guidelines, cleaning with chlorine water, dipping in calcium propionate solution, drying in sunlight 
cum mechanical power for suitably standardized periods of time. The final product is graded and 
packed in specifically designed high quality LDPE (Low Density Poly Ethylene) packets under the 

 Training on biomass fish dryer Low cost bio-mass fish drier
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registered trademark “DRISH”. A cost effective and modern rack system was developed for solar 
drying. Different type of modern innovative packaging techniques were adopted to improve the 
quality of the products and maintain it. For eg., Vacuum packaging, nitrogen flushed packaging etc. 
Different designs were developed for different products. 

The project team, by networking fisherwomen engaged in traditional fish drying, equipped them 
with technology and management skills to run small units to produce high quality dried fish for 
domestic and export markets. These products are branded and promoted in urban markets. Market 
preference studies combined with trial marketing revealed that the new products can fetch 35% higher 
price which in turn increases the income of the primary producers substantially. The technology is 
developed as business model, net working small village based production units by women under 
technology supervision & centralized procurement & secondary drying cum packing /storage units 
for corporate level marketing. 

Training imparted to a pool of 250 fisherwomen. Entrepreneurial interests for scaling up received 
through Kerala Coastal Area Development Corporation and M.S.Swaminathan Foundation’s ‘Fish 
for All’ facility in Poompuhar for generating employment to fisherwomen with the technology.

Two drying units were established at Munambam and Kollam, Kerala for production and marketing 
of DRISH. Training was imparted on hygienic drying of fish. Biochemical, microbiological and 
organoleptic analysis were carried out to determine the quality of the product.

The technology intervention increased the income of fishermen, created employment opportunities 
and rural entrepreneurship and assured economic empowerment for fisherwomen who traditionally 
dominate in dry fish production and marketing. Hygienic dry fish, low in salt& rich in nutrients, 
which can be enjoyed by children & old age people, gave a boom to the decling dryfish industry.

Training on hygienic fish drying 

Women in fishing community of Poompuhar, Tamil Nadu are involved in dry fish making & trading 
to a great extent for earning their livelihood. But the current practices being followed in fish drying 
& trading is totally unhealthy. On the other hand, there is very good demand for dry fish among 
customers. A workshop was organized on “Hygienic Production & Marketing of Dry fish” for the 
coastal women engaged in dry fish trade in association with M.S. Swaminathan Foundation on 27th 

Dry fish products under DRISH brand DRISH products in desigher display racks in supermarket 



52 

Workshop on Hygienic production and improved fish 
drying procedures conducted at Poompuhar, Chennai

February, 2013. During the technical session, problems of unhygienic handling & drying of fish, 
importance of following hygiene, scope of improved business by following hygienic drying& trading, 
the requirements &ways to improve quality of fish trade etc were deliberated. The proposed business 
model on dry fish was presented and interaction was initiated. The participants presented problems of 
the current system of fish drying & trading in the village & the issues faced by them in the occupation. 
The improved fish drying facility installed at Fish for All facility was also visited after technical 
session and suggestions were made to improve the drying.  

More than 120 women participated in the follow up workshop from the villages of Puthukkappam, 
Nagakarkuppam & Poompuhar, Tamil Nau. They actively participated in the discussion session and 
the new method of dry fish trade proposed was also discussed. The project organized another four 
day training programme on “Hygienic fish drying for improve livelihood of coastal fisherwomen” 
during 16-19 July, 2013 at “Fish for All Centre” of MSSRF at Kaverpoompatanam, Tamil Nadu. Dr. 
L. Krishnan, Head of the centre inaugurated the programme. The training programme was held as two 
technical sessions - “Hygienic dry fish processing methods” and “Dry fish handling and packaging 
techniques”. A total of 108 selected fisherwomen from different fishing villages of Poompuhar 
attended the four days training programme which was followed by a discussion with all the trainees. 
The dry fish based business model was   explained to the trainees.

Interactive session with women in fresh fish trade in 
progress at Fish for All facility

Training on hygienic fish drying at MSSRF, Poompuhar
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Demonstration of pre-processing for dry fish production The women in dry fish trade being exposed to solar 
fish drier installed at Poompuhar

Development of dried and laminated Bombay duck in appropriate packaging

Dol-net sector mainly survives on Bombay duck and annually lands over 100,000 tonnes of the fish 
mainly on the Gujarat coast. Entire landings go for drying, as it is hardly consumed afresh. About 90% 
of the body weight of Bombay duck is water and drying process is carried out in traditional manner by 
hanging on stakes, which takes a few days, during which it gets contaminated by microbes, dust and 
insects. Insect infestation is a serious problem. Hence the product quality is often extremely low. The 
traditionally dried Bombay duck product does not have a consumer appeal in the high end consumer 
market. Since the quantity to be processed is bulk in nature, it is not possible to individually trim and 
press the semi-dried product to make them uniform in size. The moisture level of fresh fish is huge 
and fishermen are not ready to use the presently available energy intensive hygienic drying methods  
for fast drying and  prevent spoilage since the price of dried Bombay duck has been stagnating around 
Rs.7-8 per kg over the years. Since the value realisation is very low, fishers are not bothered about 
hygienic onboard handling and storage practices. Majority of landings is in semi putrid form. Cost 
effective storage solutions are unavailable. 

A low cost commercial hygienic bulk drying system was designed and perfected for Bombay duck. 
This is an improved version of the low cost bulk drying technology demonstrated to fishermen in 

Pilot level fly proof drying facility tried at Jaffrabad                Packed superior grade Bombay duck under trademark,  
FISHSTIX
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Training at Umargam, Gujarat

Jaffarabad, Gujarat. For popularizing the business model for 
production of dried laminated Bombay duck for domestic 
as well as export markets, the project in association with 
NETFISH (MPEDA) fabricated this commercial level 
drying facility in Umbergaon, South Gujarat with funding 
from NETFISH in January, 2014. This facility has a 
capacity of 2.5 tonnes and consists of 24m x 9m drying 
chamber, a 12m x 3m hot air solar dryer and laminating 
machine developed in the project.

Training on Hygienic production of dry Bombay duck

A training programme on ‘Hygienic bulk drying of Bombay Duck’ was conducted at Umbergaon 
Fishermen’s Sarvodya Sahakari Society during 24-26 March, 2014 to demonstrate the facility to 
the stakeholders. Around 70 fish processors participated in the Workshop-cum-training programme. 
Training on processing, drying and packing of Bombay duck using the model drying facility was 
imparted. The laminating machine developed under NAIP-RHSSP project which has been installed 
at Umbergaon was also demonstrated during the 3-day programme.

Laminated dry Bombay duck

Improved bulk drying facility for Bombay duck in Umargam, Gujarat
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Development of processing equipments

Developed indigenous Fish meat-bone separator as import substitute

Pin bones of freshwater fishes can be totally removed  using fish meat bone separator and therefore 
its a boon for value addition of fishes with pin bones. A cost effective fish meat bone separator was 
designed and fabricated under the project which can work with varying speed and squeezing pressure 
according to species and size of the fish. It  enables total removal of pin bones of freshwater fishes 
and gives higher yield (50-60%) compared to existing imported machines(35%). Fish is pressed 
between a food grade PU belt and perforated SS drum to squeeze the meat into the drum. Drum 
perforation and hole angles are optimised to avoid squeezing in of pin-bones as in existing imported 
machines. Speed and squeezing pressure can be varied to suit species and size. The equipment is 
with full SS construction and designed for easy cleaning with built in cleaning aids to ensure total 
hygiene in operation. Rugged construction is to avoid breakdown and can easily be maintained. Easily 
transportable as it moves on wheels and can be locked on to stable foundation while on operation. 
Capacity : 150 kg per hour. Higher yield (50-60%) compared to existing imported machines(35%). 
The use of the fish meat bone separator enables more value generation and the cost is 70% low 
compared to existing imported machines and hence the investment is low.

One commercial model has already been installed in the College of Fisheries, Guru Angad Dev 
Veterinary and Agricultural University (GADVASU), Ludhiyana where presently fresh fish culture 
is gaining momentum and the model was inaugurated by the present DG, ICAR. More than 150 
farmers have already been trained on the machine and it is also being used for research & training 
of entrepreneurs by the College. An MoA has been signed at with the Dept. of Fisheries, Kerala to 
supply a machine for the Community processing centre that is being set up at Kollam, Kerala for fish 
value addition. 

Indigenous meat bone separator developed Installation of Meat Bone Separator at GADVASU, 
Ludhiyana
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Power laminating machine for Bombay duck

A power laminating machine with food grade belt and SS rollers was designed and fabricated for 
economic commercial level production of laminated Bombay-duck. Commercial production of 
hygienically produced laminated dry Bombay Duck has been taken up by M/s Dhirajlal Devachand 
Bhagat (Processors & Exporters of Dried Fish), Valsad. The technology was also readily adopted by 
the stakeholders in Jaffarabad, Gujarat.

Bio-mass Driers for Dry-fish Production

A low cost bio-mass drier with electrical back up that can dry 20kg small pelagic fish in one charge 
was developed for use by coastal fisherwomen. The drying chamber with trays are made of food grade 
steel. The cost of the drier was Rs.45,000/- and can operate using locally available bio-mass. The 
machine can also be used during rainy season because of the electrical back up feature. 

Processing equipments suited to small scale units 

Processing equipments specially suited to small scale units were developed for dressing fresh fish, 
processing value added products including different types of dies, tray sealing dies etc which are safe 
and easy to be operated by fisherwomen.

PUFA from sardine

PUFA, found abundant in small pelagic fishes is rich in omega-3 fatty acid which is proved to be good 
for heart, eye sight, arthritis and age related disorders. Omega-3 supplements from various sources 
are available in the market which are highly priced. Sardine rich in oil is a cheap source of omega-3. 
A method has been perfected for concentration and encapsulation of Omega-3 from sardine and also 
for the preparation of fatty acid ethyl esters for incorporation in feed formulation. This fatty acid 
concentrate is rich in n-3 Poly Unsaturated Fatty Acids (PUFA). 

Extraction of PUFA from fish oil and incorporation in poultry feed was done on experimental basis 
and it was found that 18.19% of omega-3 i.e. 0.5 to 0.8 g was retained in the meat when chicken was 
fed with the PUFA enriched diet.  An innovative technology for incorporating PUFA in poultry feed 
was developed and a feeding protocol was established for producing Omega-3 enriched chicken meat 
and egg. The technology was demonstrated to stakeholders.

PUFA enriched poultry eggs and meat were commercially produced on a trial basis in collaboration 
with private poultry farms  located at Kayamkulam,  and Pattambi in Kerala. Works to establish 15 
units of 100 poultry birds as backyard poultry farms producing Omega-3 enriched eggs, networking 
rural women in coastal Kumbalangi, Chellanam and Kumbalam Panchayaths in Ernakulam are already 
started. Here the business model perfected for production of PUFA enriched eggs are in operation on 
a commercial mode with access to premium markets. The technology developed will help in rural 
employment generation in coastal belts, income enhancement for primary producers of pelagic fishes 
in traditional sector and value added poultry products assuring better health  to consumers.
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PUFA extraction in laboratory

Management of waste from fish processing

Perfected production process of organic manure through silaging of pelagic and freshwater fish waste.  
The technology involved ensilaging of waste & formulating as manure by adding composted coir 
pith& standardizing the pH.  Production plant was designed incorporating customized driers and 
pulverizer. The methods for drying, packing & storage    were also standardized after field trials 
using variety of fish wastes. The percentage of the macro nutrients in the silage was also established. 
Standardization of the product was done after four trials during which the percentage of macronutrients 
in the silage was established. Cost of production was calculated. Trial marketing of organic manure 
under a brand name registered  “FERTIFISH” by the project revealed 42% higher acceptance of the 
product in comparison to other organic manure available in the market. Moreover, the fish processing 
waste, which was a menace, creating environmental pollution, has turned into a useful product adding 
additional revenue of 20% to the low value product. The end product made out of major wastes of two 
industries ie., fishing processing & coir making  proved to be giving a profit margin of 100 percent.  

The organic manure is proven beneficial for plantation as well as horticultural crops. Demand for the 
organic manure is increasing day by day and hence immense market potential is there. Significant 
economic benefit from the product owing to the availability & low/zero cost of raw material. A rural 
industry for manure production was established for demonstration. Value addition of the product is 
100% . One Model Unit “Jaivasree” was established at Munamabam , Kerala by a 5 women group for 

Encapsulated PUFA

PUFA enriched poultry eggs
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producing organic manure and market it under brand name ‘FERTIFISH’. These units have created 
employment for 75 fisherwomen.

The technology developed will incur higher ancillary income for fishermen community from fisheries, 
Pollution free fisheries enterprises and high quality agricultural production from purely organic 
manure.

HACCP protocol standardized for semi-commercial model of fish processing units

Design for a cold chain system with handling and storage protocol based on sound HACCP standards 
was developed for retailing of value added products. This has been specially developed to network 
small scale processing units into a large production-retailing system with a centralized quality and 
inventory control using ICT tools.  Following the HACCP guidelines, conditions and requirements 
were spelled out concerning premises, building and equipments, health control and monitoring of 
production conditions, storage and transport, packaging & transportation. Training was given to the 
women entrepreneurs on the guidelines & arrangements for regular monitoring is done. Appropriate 
modern retailing kiosk design was developed. Business plan for the venture was drawn up.  Food 
Processing is the sunrise sector and India is second in position now. All opportunities are there to 
venture into new business units on value added products in fisheries. 

Fish silage from pelagic fish waste

FERTIFISH- organic manure from fish waste Entrepreneur in the trial plot of vegetables where FER-
TIFISH is applied
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Consultancy signed with  The Kerala State Coastal Area Development Corporation Limited  
(KSCADC), Kerala

The NAIP sub-project, signed a consultancy agreement with   The Kerala State Coastal Area 
Development Corporation Limited( KSCADC), under the Kerala State Department of Fisheries, 
Kerala for commercialising the three business models on Fishmaid, Drish and Seafresh at state level. 
This comprises a technology package for product formulation, production unit design, quality control 
protocols, managerial input for logistics, signature kiosks (3 designs), training for skilled personnel 
and marketing strategies. The consultancy charges for the scheme realized is Rs.10,00,000/- (Rupees 
Ten Lakhs only) plus service tax.

At present only meat based products are available in the market. An intensive training programme was 
conducted for fisherwomen at Nalapakam unit, Fisheries Department, Kollam in August September 
2013 for processing and production of innovative fishery products development under the project. 
Through this venture, fisher women skills and knowledge has enhanced through appropriate and 
timely training and technical support.  This programme aims to promote value addition of small 
pelagic fishes and convert them into innovative marketable products which provide the customers 
a better nutritive option against junk foods. It will also benefit and enhanced the income of   the 
fishermen and fisherwomen. The venture will create an additional employment generation of 250 

Project signing consultancy agreement with   
KSCADC, Govt of Kerala

Inauguration of  NALAPAKAM  by Hon. Minister for 
Fisheries and Hon. Minister for Labour, Govt. of Kerala

Training on FISHMAID in progress Trainees taking knowledge test
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among the fishermen community in Kerala. The consumers will be introduced to innovative & trendy 
fishery products by this initiative.

Memorandum of Agreement signed for Omega-3 enriched poultry meat production

Project signing  MOA with  the Managing Direc-
tor of M/s Kokkarakko Poultry Farm, Pattambi

Under the Project the technology for the production of 
Omega-3 enriched poultry egg and meat was developed.  
The technology for incorporating Omega-3 in poultry 
meat through Omega-3 enriched feed was successfully 
tried in two locations. Consequently, M/s Kokkarakko 
Poultry Farm, Pattambi signed a consultancy 
agreement with the project on 13 December, 2013.   
The consultancy services included the technology and 
the business model which were provided by the team 
of scientists Dr. K.V. Lalitha, Shri M. Nasser, Dr. R. 
Anandan and Dr. S. Ashaletha.
Marketing

Bench mark survey of the existing value chain

A Benchmark survey was conducted by the project team. The objectives of the benchmark survey were 
as follows, 1) to assess the existing harvesting systems for small pelagics and freshwater fisheries, 2) 
to study the post harvest handling and processing of sardine, mackerel, anchovies, Bombay duck and 
freshwater fishes and 3) to study existing marketing channels in small pelagics and freshwater fishes. 
Preliminary surveys were conducted to get an overview of the conditions in harvest, post harvest and 
marketing of the identified sectors in the selected locations, Chellanam, Jaffrabad and Malampuzha. 
A detailed survey was then undertaken after sample size was worked out statistically and multistage 
stratified sampling design was employed for collection of data.   

Structured schedules were prepared; ten for production component, one for processing component 
and six for the marketing and social aspects component. The project team visited these centres several 
times and the data collected were analysed and prepared a detailed report which can be called the first 
of its kind in the country covering all aspects from the production to the consumption in these sectors. 
The detailed survey has been helpful in analyzing the situations in a thread bare manner and pointing 
out the areas where specific technical interventions were required.

Development of post-harvest activity clusters

A total of 24 self-help groups of fisherwomen/ fishermen were formed for starting rural production 
units and marketing of products in Kerala, Tamil Nadu and Gujarat. Fisherwomen were organised 
into activity clusters for managing the model processing facility at Kannur, Palghat, Ernakulam 
and Kollam districts of Kerala, Poompuhar in Tamilnadu and Jaffrabad and Umbargaon in Gujarat. 
The number of fisherwomen involved in Consortia activities were more than 3000.  The women 
were trained in production of value added products as well as in management techniques for overall 
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Training programme conducted on “Processing of 
convenience fish products” at Chellanam

management of the processing facility on commercial lines by conducting a series of training 
programmes in different locations. A training manual was also developed for the entrepreneurship 
development of fisherwomen- Fisherwomen’s Entrepreneurial Capacity Augmentation Model and a 
guidance book  for starting fishery enterprises - How to start a small scale fish value addition unit- A 
guide to entrepreneurs.

A two days’ workshop conducted on ‘Entrepreneurship development of fisherwomen activity clusters’ 
and 49 participants attended the programme during 9-10 September 2009. One day workshop 
on ‘Accounts Management’ was organized for 15 participants in association with the Institute of 
Chartered Accountants of India, Ernakulam Branch on January 7, 2010.

The project in association with M.S.Swaminathan Research Foundation’s “Fish for all facility” in 
Poompuhar, Tamilnadu trained  300 selected fisherwomen from 12 coastal villages of Poompuhar in 
9 batches during 2012-13 for value adding low-cost fishes to create continuous employment, alleviate 
drudgery from work, and augment income.  

The project conducted one day training programme on “Value chain oriented fishery micro-enterprises 
through women” at Cherai on 4th December 2013 in association with SHG’s members of Pallipuram 
Grama Panchayat, a total of 20 members attended. Another programme was conducted in association 
with Krishibhavan, Department of Agriculture, Kerala for a group of women farmers of ATMA 

Training on “value chain oriented fishery micro-enter-
prises through women” jointly with ATMA at CIFT, 

Cochin 

Training program on “value chain oriented fishery 
micro-enterprises through women” at Vypeen

Training programme  on “value chain oriented fishery 
micro-enterprises through women “at Cherai 
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from Thrikkakkara Grama Panchayath, at CIFT, Cochin  from 21st November 2013, a total of 15 
members form the farmers group of ATMA attended. The main objective of this training was to open 
up the entrepreneurial opportunities for women farmers through the production and marketing of fish 
based value added products from small Pelagics and fresh water fishes. The participants were trained 
on production of certain selected fish based value added products and an introduction to business 
planning in this sector was also given. 

Setting up of model rural production units for processing 

Though a Community Processing Centre was started at Chellanam Ernakulam Kerala in association 
with the NAIP-RHSSP for Dressed fresh fish and Dry fish with 19 fisherwomen, the unit was later 
closed due to lack of co-operation from the partner and some managerial and logistic constraints. 
Gaining lessons from the experience, the Project took over the pilot scale unit ‘Fresh N Fish’ established 
under Shree Dharma Sastha Paripalana Samithi at Munambam, Kerala under an Institute project for 
scaling up following the business model devised. The unit is run successfully by 15 fisherwomen 
under the technical guidance of the project for production and marketing of innovative value added 
fish products and dried fish.

Under the project guidance, Karnataka Fisheries Development Corporation, a consortium core partner 
started retail outlet for innovative value added fish products at Lady Hill-Chilimbi in Krishna Towers, 
Mangalore.

In Kerala, a major development made by the project is that, the business model developed by the 
project was adopted by KSCADC, Government of Kerala and is in the process of networking the 
production groups of trained coastal women to produce the “FISHMAID” products and DRISH and 
market state-wide through corporate level marketing through signature kiosks. The state department 
has forecasted generation of employment for about 1200 fisherwomen in the first phase. 

Information and training need assessment

The information and training need assessment study was conducted in two fishing villages, 

Munambam and Chellanam, in the Ernakulam district of Kerala state, where the coastal fisherfolk are 
involved in fishing and fish-processing activities as a main source of their livelihood. The information 
and training needs of fishermen operating mechanised crafts at Munambam fishing village and 
fisherwomen involved in fish-processing activities at Chellanam fishing village was collected. The 
study revealed that the overall information and training need index of the fishermen involved in 
mechanised fishing was 56.37 percent and that for fisherwomen involved in processing was very high 
at 87.38 percent. The subject-wise information and training needs have also been discussed. 

The information need was highly correlated with the educational status and occupation taken up 
for primary source of livelihood. The overall information and training need assessment shows 
that fishermen belonging to this village have shown interest in knowing about the new fuel-saving 
technologies, wood preservation of craft, gear materials and personnel management. Traditional 
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drying activities are carried out on a small scale in the Chellanam fishing village. Women involved 
in fish processing in this village have indicated their eagerness in knowing about the fishery product 
development, marketing and establishing linkages for more profitable enterprise. They are also keen 
to know about new technologies related to value addition, by- products and fish-waste utilisation.

Entrepreneurship development for empowering coastal women 

A unique Fishery Entrepreneurship Capacity building Module (FECAM) was developed consisting of 
technology transfer, consumer preference studies, managerial and monitoring tools and skills, packing 
and storage solutions, product sales strategy etc. for capacity building of fisher folk, especially women 
for starting Fish-based micro enterprises. FECAM is in high demand now among state departments, 
NGOs, District Industrial Centres, MSME, KVKs etc. to train stakeholders for creating women 
employment and twenty trainings have already been completed for 700 women under the programme.

Two groups of 20 fisherwomen each were trained to take up the programme in rural industry mode. 
These skill imparted women were mobilised to form the rural industry, “Samrudhi” promoted by 
Quilon Social Service Society. All the production, marketing and management functions are carried 
out by women. The industry is running for more than a year giving continuous employment for 15 
women and found sustainable.  Commercial operations deploying 10 vending units in Quilon are 
underway as a model for environment friendly street-vending of fish. This intervention has been aired 

FISHMAJIC- outlet of value added products opened at 
Kollam Beach, Kerala

FERTIFISH manure unit at Munambam, Kerala

FISHMAJIC- outlet of value added products from 
freshwater fishes at Palghat, Kerala
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continuously by leading TV programmes and news media for the last one year as “Green Project”. A 
few private entrepreneurs have come forward to establish similar units elsewhere. 

Five rural microenterprises  were established successfully in different districts in Kerala. One tribal 
women run rural unit, “Fish Magic” at Palakkad town, Kerala. Two fisherwomen run rural units, 
“Fishman”, Munambam, Kerala and “Samurdhi”, Kollam Kerala have been successfully established 
under the programme. “Fish magic” in Kollam beach was set up by five women to serve the products 
in ready-to-eat form such as Cutlet, Samosa, Kappa Meencurry, Appam and Fish molly, Fish burger, 
Fish noodles, Fish Biriyani and Fish casserole to up market consumers. ‘Food Court’ unit was set up 
at Kannur by Matsyafed SHG members to serve ready-to-eat products such as Fish bread, Fish cutlet, 
Fish roll, Fish Samosa,  Fish momos, Tapioca – fish combo meal and Palappam fish curry combo 
meal.

A unit “Jaivasree” was established by five women in Munambam to produce and market organic 
manure under brand name (FERTIFISH) as well as poultry feed from pelagic waste. All these model 
units are being run by unemployed women.  These units has already resulted in creation of employment 
for 75 fisherwomen who were unemployed.

The project in association with M.S.Swaminathan Research Foundation’s “Fish For All” facility 
(Poompuhar, Tamil Nadu) conducted training to empower 300 selected fisherwomen from 12 coastal 
villages of Poompuhar with production technologies and marketing strategies developed under the 

DRISH dry fish unit at Munambam Kerala

SEA FRESH fresh fish production unit 
at Kollam, Kerala

DRISH dry fish unit at Kollam Kerala

Value added fish production unit 
at Munambam, Kerala
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project for continuous employment, reduction of drudgery, elevation of social status and income 
augmentation. A rural appraisal and benchmark assessment has been conducted for establishing the 
appropriate technology intervention need and the fisherwomen were identified based on two selection 
workshops in February 2013.  

The workshop was followed by a discussion with a group of interested business entrepreneurs 
including Green Diamond International and Market supervisors from selected supermarkets in the 
nearby township. The market prospects & challenges of the new value chain business model proposed 
for fish products envisaged to be produced and marketed by coastal fisher women were discussed in 
detail. 

The signature outlet design for “FISHMAID” products has been developed and the first outlet is 
installed in the “INFOSYS” campus, Trivandrum exclusively for its employees. All the products were 
formulated with the strategy that their commercial production is viable in micro and small sectors 
especially involving unemployed fisherwomen with low investment. 

Development of innovative marketing strategies

Assessment of market trends, market potential and consumer preference of ready-to-cook and ready-
to-serve products from pelagic and fresh water fishes were done. A number of trial marketing and 
consumer preference/feedback analysis of products developed under the project were done in different 
locations according to the products developed like dry fish products, snacks, packed fresh fish etc.

Consumer assessment studies for “SEAFRESH” showed that more than 74% who were not patronizing 
low value fishes earlier have become regular customers of the product. 65% of regular customers are 
working women. Impact assessment showed that all in the group of fisherwomen running the unit have 
felt that their social status have improved by 7 over a scale of 1-10 based on continuity and security 
of employment, upgradation of work environment,  improved social relations with customers, and 
acquired management abilities. Concept of rural micro production units networked for corporate level 
marketing – business plan developed 

Business meet with fishery entrepreneurs in  
Poompuhar, Tamilnadu 

Franchisee selection programme for FISHMAID outlets
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Kerala Coastal Area Development Corporation (KSCADC) is in the process of commercializing the 
technology following the value chain business model through 100 signature sales outlets in towns 
linked to 50 rural production units creating employment for 1200 coastal women. 

Replication of the model in the 12 coastal villages of Poompuhar through MSSRFs “FISH FOR 
ALL” facility will create full time employment for around 300 coastal women in the tsunami affected 
villages around the centre.  Trial marketing of FISHMAID products attempted through Kerala State 
Coastal Area Development Corporation (KSCADC) under Govt. of Kerala has evoked tremendous 
consumer response. The KSCADC has decided to open 100 retail units throughout Kerala to market 
the ‘FISHMAID’ products for which an MoA was signed with the Project under consultancy.

Test marketing and consumer preference studies in different locations

Consumer preference study was conducted to ascertain the consumer purchase behaviour of snacks 
in Palakkad District of Kerala. Consumer preference for the value added fish products like fish cutlet, 
fish roll and fish samosa developed under the project vis-à-vis meat and vegetable based snacks 
available in the snack food market was evaluated. A brochure on the quality and health benefits of 
these products was prepared along with photographs of these products. Ingredient, price, perceived 
quality and cooking method were the attributes studied at various levels. Applying an orthogonal 
design, 18 hypothetical product concepts were generated and 120 selected respondents were asked to 
rank the product concepts according to their preference. A conjoint analysis of the data revealed that 
quality is the most important attribute influencing consumer behaviour. A positive willingness to pay 
was also observed for quality. The results show that  certified quality is important to improve market 
opportunities for value added fish products.  It was seen that the consumers in the young and earning 
age group were ready to pay 10-15% more for a quality ensured fish product.

Exclusive retail outlet designs developed for fresh fish, dry fish & value added products

Fresh fish kiosks

Portable women friendly kiosks for vending fresh fish, fish snacks and dried fish were developed. 
These innovative light weight and portable women-friendly fresh fish vending stations were deployed 
for environment friendly and hygienic street vending of fresh fish. The innovative light weight and 
portable kiosk also developed for marketing dry fish and value added products in super market.



67 

Portable women friendly kiosks in operationChief Minister, Kerala handing over women friendly 
mobile fish vending kiosks to fisherwomen

Exhibitions participated/ conducted:

The project was invited for participation in the 100th Indian Science Congress held at Kolkata during 
January, 2013 for showcasing  “FISH MAID” products  and exhibited products and technologies 
developed under the project- Pride of India Expo held during 3-7th January, 2013 at Salt Lake Stadium, 
Kolkata.  ICAR Pavilion won Best Design Award at 100th Indian Science Congress. Honourable 
Prime Minister of India, Dr. Manmohan Singh inaugurated the Science Congress. 

The project was invited for participation in the India International Trade Fair (IITF) held at Pragati 
Maidan during November, 14th to 27th, 2012 and the  information on the omega-3 fatty acid enriched 
products, fuel efficient propellers and boats,  the commercial and nutritional significance of all the 25 
value added fish products were displayed

The project RHSSP was invited for participation in the “1st Ever Arunachal Meen Mahotsav 2013” 
on 21- 22 November 2013 held at Indira Gandhi Park, Itanagar, Arunachal Pradesh to show case the 
technologies developed.

The project participated in the “Kerala Agri Food Pro Meet 2013” and displayed the new value chain 
business models in the fisheries sector that were developed under the project

Dr M.S.Swaminathan visiting the Project Stall in Pride of In-
dia Expo in the 100th Indian Science Congress held at Kolkata,     

Visitors in the project stall at the Science Congress venue
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Dignitaries from ICAR visiting RHSSP Stall

Technologies developed under RHSSP displayed at ICAR pavilion

NAIP-RHSSP exhibits –Boat, Propeller and fish maid 
products in the ICAR Pavilion      

The project participated in the “Krishi Darpan 2013. Fish Maid Products, Organic Fertilizer 
developed from Fish waste “Fertifish”, a models of Fuel efficient Propeller and Boat were exhibited  
in Krishidarppan 2013.

Visits by NAIP and other officials

Dignitaries, DG, ICAR, Vice Chancellor, GADVASU University, Ludhiana, Punjab, visited the display 
of technology outputs from the project like value added fish products, branded ‘Fishmaid’, organic 
manure “Fertifish”, Omega-3 based products like PUFA enriched eggs, hygienically processed and 
packed dry fish “Drish”, Fuel Efficient Propellers, On board fuel monitoring system etc arranged at 
CIFT.  

Fuel efficient propellers commercial unit- ‘Bright Propellers’, Chavara, Kollam was visited by Dr. 
Ezekiel Sri.M. Nasser explained the merits of the improved propeller design. Dr Ezhekiel also visited 
the retail kiosks set up under the project for marketing SEAFRESH at Kollam.

   For impact assessment, Dr. Ramasundaram, National cordinator (M&E) NAIP and Dr. Chandrasekhar, 
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consultant from NAIP visited fuel efficient propellers unit at Kollam and SEAFRESH retail kiosks 
at Kollam. 

 A media team sent by NAIP cell for covering the salient achievements under the project visited 
Kollam and Ernakulam and interacted with the beneficiaries and the NAIP-RHSSP team.     

Participation in  ‘Arunachal meen mahotsav 2013’ Participation in   “Kerala Agri Food Pro Meet 2013”

Vice Chancellor, GADVASU University, Ludhiana, 
Punjab, tasting fish maid products in CIFT 

  Visit by Dr.M.Kochubabu (Monitoring and  
Evaluvation) NAIP-PIU.

Dr. Ezekiel, National co-ordinator, NAIP visits street 
side retail kiosks of SEAFRESH at Kollam

Dr. Ezekiel, National co-ordinator, NAIP visits  
propeller manufacturing unit at Chavara
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Media team, New Delhi interacting with the project 
team

M & E - NAIP Team from New Delhi visits the technology demonstration centres

Video shoot by media team fron New Delhi at  
Nalapakam unit, Kollam
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6. Innovations

• Designs of modified blade elements for propellers

• Method for online fuel monitoring onboard fishing vessels 

• Devised new mesh sizes for improving gillnets for reservoirs

• Improved design for ring-seine fishing boats

• Developed extraction method & Encapsulation of PUFA from sardine oil

• Technology developed for enriching chicken meat and egg with omega-3 

• Women friendly portable kiosks for street side vending of fresh fish 

• Signature outlets for marketing value-added fish products

7A. Products/Process Developed

• Fuel saving propellers for dol netter & ring seiner boats 

• Online fuel management system

• Improved monofilament gillnets for reservoir fishing

• Array of Chilled, ready-to-prepare and ready-to-serve products & Business model for corporate  
 trading

• High yield low cost meat-bone separator

• Energy efficient chill rooms for small-scale landing centres 

• Business model for hhygienically processed and packed dry fish production & trade

• Business model for environment friendly and hygienic vending of fresh fish

• Low-cost hygienic bulk drying system for Bombay-duck

• Poultry feed and organic manure from fish waste

• Omega-3 enriched chicken meat and egg   
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7 D. Rural industries established/commercialized

• M/s Bright Metals, Chavara, Kollam, Kerala could enhance the production and sales by 43% and 
the revenue earned has increased by 73% by adopting the fuel efficient propeller technology.  

• A rural industry, “SAMRUDHI” promoted by Quilon Social Service Society, Kerala started for  
hygienically processing and packing of fresh fish under the trademark “SEAFRESH”.

• Kerala State Coastal Area Development Corporation (KSCADC) under Govt. of Kerala has signed 
consultancy to open 100 retail units throughout Kerala to market the ‘FISHMAID’ products.  

• Two drying units were established at Munambam and Kollam using cost effective and modern 
rack system for hygienic dry fish production and  innovative packaging techniques for production 
of dried fish under the registered trademark “DRISH’ .

• M/s Dhirajlal Devachand Bhagat (Processors & Exporters of Dried Fish), Valsad has taken the 
technology for bulk production of hygienically dried and laminated Bombay duck and  established 
one unit for commercial production

• A commercial model of indigenous, cost effective, Fish meat-bone separator which can totally 
remove pin bones of freshwater fishes has been installed in the College of Fisheries, Guru Angad 
Dev Veterinary and Agricultural University (GADVASU), Ludhiyana. A consultancy has been 
signed with the Dept. of Fisheries, Kerala to supply a machine for the Community processing 
centre for fish value addition to be set up in Kollam, Kerala.

• Commercial production of PUFA enriched poultry eggs and meat started by private poultry 
farms  located at Kayamkulam and Pattambi in Kerala. Backyard poultry farms established by 
networking rural women in coastal Kumbalangi Panchayat for production of PUFA enriched 
eggs on a commercial mode.

• Commercial production of organic manure Fertifish has been taken up by a model unit “Jaivasree” 
established at Munambam , Kerala 

• Five rural microenterprises  were established successfully in different districts in Kerala- a tribal 
women run rural unit, “FishMagic” at Palakkad, 2 rural units, “Fishman”, at Munambam, and 
“Samurdhi”, at Kollam, a unit “Fishmagic” in Kollam beach and a ‘Food Court’ at Kannur by 
Matsyafed SHG members.

• A Community Processing Centre was started in a  pilot scale at Chellanam Ernakulam Kerala 
for Dressed fresh fish and Dry fish by 19 fisherwomen. A pilot scale unit ‘Fresh N Fish’   under 
Shree Dharma Sastha Paripalana Samiti started at Munambam, Ernakulam, Kerala  by 9 fisher 
men under the technical guidance of the project for production and marketing of dried fish and 
value added fish products like Wonder mix and Crunchy cuts.

• Karnataka Fisheries Development Corporation, a consortium core partner started retail outlet for 
value added products in association with the project at LadyHill-Chilimbi in Krishna Towers, 
Mangalore and a pilot scale unit for processing was set up.
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8.  Patents / Brand development and market creation

 Six Trade marks were registered under the project for protecting the Intellectual property  
 developed. They are SEAFRESH, FISHMAID, DRISH, FISHSTIX, FERTIFISH & FISHMAGIC.

9.   Linkages and collaborations for commercialization

 1.  Trupti Sagar Society of fishermen, Jafrabad, Gujrat

 2.  Matsyafed (Federation of Fishermen cooperatives), Kerala

 3.  Kerala State Coastal Area Development Corporation

 4.  Chulliyar SC/ST Reservoir Fisheries Co-operative Society, Palakkad, Kerala

 5.  Department of Fisheries, Kerala

 6.  Department of Fisheries, Gujarat

 7.  Department of Fisheries, Diu

 8.  Department of Fisheries, Arunachal Pradesh

 9.  National Fisheries Development Board, Hyderabad

 10.  Marine Products Export Development Authority, Kochi

 11.  Indian institute of Technology, Madras

 12.  Indian Institute of Technology, Kharagpur

 13.  College of Fisheries, GADVASU, Ludhiyana

 14.  Dept. of Home Science, St.Teresa’s College for Women, Ernakulam, Kerala 

 15.  Kerala Agricultural University

 16.  Dept. of Management Studies, Calicut University

 17.  Quilon Social Service Society, Kollam, Kerala

 18.  District Industries Centre, Kollam 

 19.  MSME Institute, Trichur, Kerala

 20.  KVKs; Vridhachalam, Karakal & Saikkal; Tamilnadu 

 21.  KVK, Njarakal, Kerala

 22.  Jaiva Sree Enterprises, Munambam, Kerala

 23.  Fishman (SDSPS), Munambam, Kerala
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 24.  Society for assistance of Fisherwomen, Dept. of Fisheries, Kerala

 25.  M/s Surekha Exports, Kozhikode, Kerala

 26.  M/s Dhirajlal Devchand Bhagat, Valsad, Gujarat

 27.  Aroor Inland Fisheries Co-operative Society, Aroor, Kerala

 28.  M/s Enbios Research & Technologies, Chalakudi, Kerala

 29.  Chellanam Panchayat, Ernakulam, Kerala

 30.  Kumbalangi Panchayat, Ernakulam, Kerala

 31.  Nattika Panchayat, Thrisur, Kerala

 32.  M/s Sree Muruga Propeller Works, Kozhikode

 33.  M/s Bright Metals, Kollam

 34.  M/s Pankajam Farms, Kayamkulam

 35.  M/s Mahindra & Mahindra Limited 

 36.  M.S.Swaminathan Research Foundation, Poompuhar

10. Status on Environmental and Social Safeguard Aspects.

In fisheries sector, annual consumption of fuel by the mechanized and motorized fishing fleet of India 
has been estimated at about 1220 million litres. It is estimated that the pelagic fishery sector of the 
country alone consume around 270 million litres of fuel per annum. Amidst the different operational 
costs involved in fishing, the cost of fuel alone accounts for 67- 73%. The project has developed 
improved propellers as a fuel conservation initiative considering its non-renewable nature, limited 
availability and effects of its use on environment. This intervention has contributed to significant 
reduction in energy use in fishing with commensurate reduction in environmental pollution and 
contributed to reduced CO2 emissions and reduction on global warming and economic sustainability.

The safe and durable fishing boats of Fibre Reinforced plastics (FRP)  boats developed in the project 
for reservoir fishery  has contributed to improvement in onboard handling of fish during fishing 
leading to good quality fish and good human health throughout the food chain. Contribution towards 
maintenance of fresh water ecosystem integrity and protection of biodiversity was achieved by use of 
improved gear systems developed.

The annual landings of small pelagics on the south west coast is around 600,000 tonnes and out of 
this, 40% diverted for non-human consumption such as production of oil, fish meal, dry fish and 
manure. This is equivalent to wastage of about 250000 tonnes of pelagic landings annually. Moreover, 
handling and transport of this huge quantity of fish annually for non-human consumption creates 
environmental pollution problems. Due to the interventions of introducing innovative technologies 
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for ready-to-cook and ready-to-eat convenience products (consumer preference studies have revealed 
that 60% of consumers who were not using low cost pelagic fishes earlier due to difficulty in cleaning, 
bones and disposal of wastage have shown preference for the ready-to-cook and ready-to-eat products 
developed under the project) ; conversion of fish-oil into high quality PUFA concentrate for dietary 
supplement and for production of PUFA enriched poultry egg as well as meat, it has been demonstrated 
that around 42% of pelagic fishes going for non-human consumption can be routed back to human 
consumption under sustainable business mode. This reveals that about 1,20,000-1,50,000 tonnes of 
pelagic fishes can be routed back for human consumption when the technologies are up-scaled by the 
stakeholders. The fish processing waste which is a menace, creating environmental pollution, can be 
converted to organic manure for plantation as well as horticultural crops.  Technology for hygienic 
bulk drying of fish improved the quality of dry fish products in the domestic and export trade and also 
improved food safety and security.

The innovative light weight and portable women-friendly fresh fish vending stations developed in 
the project for hygienic street vending of fresh fish led to generation of a new stream of techno-
preneurship, offering ample employment opportunities for coastal fisher folk, leading to zero waste, 
converting the processing waste from the centralised processing centre to silage based manure & 
feed. Elevation in social status of coastal fisherwomen from roadside vendors in unhygienic locations 
to entrepreneurs catering to consumer demand in style has been seen from these success venture in 
the two districts.  Moreover the venture has created an additional employment to the women folk to 
the tune of 10%.

The NAIP-RHSSP project offered technical support and small level infrastructural facilities to start a 
business venture. Trainings imparted under the project boosted their level of confidence in handling, 
preprocessing, packing of fish and fishery products, product development, quality assurance and 
marketing and the business venture started has improved the earnings of the fisherwomen as well as 
entrepreneurs resulted in long term profitability ie. to 35-40% higher value per kg of fish. Their level 
of confidence has increased and they are empowered to earn their livelihood.

11.Constraints, if any  and Remedial Measures Taken
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12. Publications

A. Research papers in peer reviewed journals.

 (Responsible partner : CIFT, Cochin)

B. Books/Book chapters/Abstracts/Popular articles, Brochures, etc. 

    (Responsible partner : CIFT, Cochin)

Books published

1  Nasser, M., Lalitha, K.V, Sanjeev, S and Ashaletha, S. 2012. How to start a small scale fish  
 value addition unit- A guide to entrepreneurs. 

2 Ashaletha, S., Nasser, M., Lalitha, K.V and Geethalakshmi.V. 2011. Improving Fresh water  
 fisheries sector through techno-interventions - A Value chain model. 

Book Chapters

1 Leela Edwin, M.Nasser, V.I.Hakkim, V.G.Jinoy, P.H. Dhiju Das and M.R Boopendranath. 2010.  
Ring Seine for the small pelagic fishery. In: Coastal living resources of India : Conservation and 
sustainable utilization ( Eds. Meenakumari, B., Boopendranath, M.R,  Leela Edwin, Sankar, 
T.V., George Ninan), p 305-313.Society of Fisheries Technologists (India).Cochin.

2 Sunil Hassan, Anju, C.S, Jyothi, A.A, zynudheen, T.V.Sankar, C.N.Ravishankar, K.V.Lalitha, and 
M.Nasser. 2010. Shelf life assessment of ready to cook Indian mackerel (Rastrelliger kanagurta) 
in iced condition In: Coastal living resources of India : Conservation and sustainable utilization 
( Eds. Meenakumari, B., Boopendranath, M.R,  Leela Edwin, Sankar, T.V., George Ninan), p 
550-556 , Society of Fisheries Technologists (India).Cochin.
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3 Nikita Gopal, J. Charles Jeeva, M.Nasser, V.Geethalakshmi, R.Parvathy, A. Razia, Mohamed 
and E.K. Ajay. 2010. Analysis of group Dynamics among women self help groups. In: Coastal 
living resources of India : Conservation and sustainable utilization ( Eds. Meenakumari, B., 
Boopendranath, M.R,  Leela Edwin, Sankar, T.V., George Ninan), p 873-878. Society of Fisheries 
Technologists (India).Cochin.

Technical booklets

1 Ashaletha,  S., Nasser, M. and Lalitha, 2010. Product driven extension to Market driven extension 
using Value chain approach

2 Nasser, M. Geethalakshmi, V., Ashaletha,S., Sanjeev, S and Lalitha, K.V. 2010. Marketing of dry 
Bombayduck- Present status and promising opportunities.

3 Ashaletha,  S., Nasser, M. and Lalitha, K.V. 2011 Entrepreneurship development for fish based 
Businesses.

4 Ashaletha,  S., Nasser, M. and Lalitha, K.V. 2012. Fisherwomen’s Entrepreneurial Capacity 
Augmentation Model- Training manual for women starting fishery enterprises 

5 Nasser, M., Lalitha, K.V ., Ashaletha,  S., and Geethalakshmi, V., 2012. Explore futuristic 
flavours for health, life style and profit. 

6 Anandan, R., Nasser, M., Lalitha, K.V. and Sanjeev.S. 2013. Biomedical applications of marine 
ω-3 polyunsaturated fatty acids (PUFA). 

Extension leaflets/brochures

1 Nasser, M. Ashaletha, S. and  Geethalakshmi, V. Snack foods- A bliss or menace? 

2 Nasser, M. Geethalakshmi, V., Ashaletha, S. Optimised Gillnes and FRP boats for reservoirs

3 Nasser, M. Geethalakshmi, V., Ashaletha,S., Anandan,R., Binsi,P.K., Sanjeev, S and Lalitha, 
K.V. FISHMAJIC

4 Nasser, M. Lalitha, K.V., Ashaletha, S. and Geethalakshmi, V., Healthy and hygienic dry fish 
products from small pelagic

5 Nasser, M., Lalitha, K.V., Ashaletha,S and Geethalakshmi, V. Fishmajic- Bringing the best of 
ocean to home

6 Nasser, M., Lalitha, K.V., Ashaletha, S. and Geethalakshmi, V. Breaded and Battered fish 
products

7 Nasser, M., Anandan, R., Lalitha, KV., Sanjeev, S., Geethalakshmi, Vand Ashaletha, S. Enriched 
eggs as a source of N-3 poly unsaturated fatty acids

8 Nasser, M., Lalitha, K.V., Ashaletha,S and Geethalakshmi, V. PUFA- Application. Extraction. 
Health benefits

9 Nasser, M. Ashaletha, S., Geethalakshmi, V., Anandan,R., Binsi,P.K., Sanjeev, S and Lalitha, 
K.V. Fertifish ( Fishsilage based fertilizer)

10 Nasser, M., Lalitha, K.V., Ashaletha, S., Anandan,R and  Geethalakshmi, V.Innovative fish 
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products- Rohu

11 Nasser, M., Lalitha, K.V., Sanjeev. S., V. Geethalakshmi, S. Ashaletha and R. Anandan. Hygienic 
bulk drying of Bombay Duck

Paper Presented in symposia

1 Leela Edwin, M.R Boopendranath, Saly N. Thomas, M.P. Remesan, V.G.Jinoy, V.I. Hakkim and 
M. Nasser (2009) . An appraisal of ring seine fishing systems operated off Cochin, India (in) 
International Symposium on ‘Marine Ecosystems’, held during 9-11 February 2009, at Cochin, 
Kerala, India. 

2 Nikita Gopal, V.Geethalakshmi, J. Charles Jeeva, S. Balasubramaniam, R. Parvathy and M. 
Nasser (2009)  Dynamics of group formation, decision making and performance of women 
SHGs among fishers (in) International Symposium on ‘Marine Ecosystems’, 9-11 February 
2009,  at Cochin , Kerala, India

3 Gopal, N ., Parvathy, R., Azharudeen, M and Nasser, M. (2011)  Establishing a viable value chain 
in the fisheries sector – Challenges and lesson learnt. (in) 18th Annual Agricultural Economics 
Research Association (AERA) Conference on value chains of agricultural commodities and their 
role in food security and poverty alleviation, NAARM, Hyderabad. Andhra Pradesh. India.

4 S. Ashaletha, M. Nasser and V.Geethalakshmi. 2013.  Entrepreneurship Development Model for 
Women in Reservoir Fishery Sector.  PAF Congress on Public-Private Partnership in Aquaculture 
and Culture based Fisheries, CIFRI, Barrackpore. 

5 M. Nasser, V. Geethalakshmi and S. Ashaletha. 2013. A strategy for market stabilization of inland 
fishes through low cost preservation techniques. PAF Congress on Public-Private Partnership in 
Aquaculture and Culture based Fisheries CIFRI, Barrackpore. 

6 V. Geethalakshmi, S. Ashaletha, Daniel Raj and M. Nasser. Consumer preference and willingness-
to-pay for value added products in Kerala’ Presented in the 9th Indian Fisheries Forum held at 
Chennai during 19-23 December, 2011.

7 S. Ashaletha. Micro-enterprises based on organic manure from fish waste” presented in the 
National Seminar organized during the 22nd Swadeshi Science Congress during 6-8, November, 
2012 at Kazaragod, Kerala

8 E. S. Sumi, R. Anandan, K.V. Lalitha, M. Nasser, S. Ashaletha, V. Geethalakshmi and S. Sanjeev 
2013. Investigating the nutrient profiling of common small pelagic fishes available in Indian 
south-west coast waters for amelioration of malnutrition and age associated disorders. (in) 
International symposium on Greening fisheries-Towards green technologies in fisheries, held 
during 21-23 May 2013 at Cochin, Kerala, India. 

9 E. S. Sumi, R. Anandan, K.V. Lalitha, M. Nasser, S. Ashaletha, V. Geethalakshmi and S. Sanjeev. 
2013. A simple and cost effective method for the preparation of fatty acid ethyl esters from 
sardine oil and its comparative evaluation with sunflower oil and coconut oil. (in) International 
symposium on Greening fisheries-Towards green technologies in fisheries, held during 21-23 
May 2013 at Cochin, Kerala, India. 
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News paper articles
1 Staff reporter. 2010. Making fish more palatable to all, The Hindu,  29.03.10
2 Staff reporter. 2010. A processing unit is been started successfully at Chellanam including 19 

fisherwomen. They started the unit from February 1st 2010 and currently selling cleaned fresh 
fish at different hotels, hostels, canteens and other institutions at Cochin. The Hindu,  29.03.10

3 Staff reporter. 2010. Karnataka Fisheries Development Corporation, a consortium core partner 
started retail outlet with the help of this project at Lady Hill-Chilimbi in Krishna Towers, 
Mangalore. The Hindu,  2.08.10

4 Staff reporter. 2010. Seafood court  at St. Angelo court, The Hindu,  7.12.10  (3)
5 Staff reporter. 2010. “Meenoos” – An outlet for products from fresh water fishes at Palghat – 

6.2.10   -(8 local papers)
6 Staff reporter. 2010. Seafood court  at St. Angelo Fort, 7.12.10  (3 local daily)
7 Staff reporter. 2010. Workshop  and training  on value added products under the project for 

women 15.11.10 (2 local papers)
8 Staff reporter, Introduction of omega 3 enriched poultry egg, Kerala Kaumudi, 7/7/2013.
9 Staff reporter, Eggs to give that extra nourishment, Times of India, 07/06/2013.
10 Staff reporter, New generation fish products, Mathrubhumi, 18/07/2013.
11 Staff reporter, Innovative Propeller Technology, Mathrubhumi, 20/07/2013.

12 Staff reporter, Ready made fresh fish, Mathrubhumi, 02/08/2013.

13 Staff reporter, Gillnet distribution, Madhyumam, 23/07/2013.

14 Staff reporter, Gillnet distribution, Mathrubhumi, 23/07/2013.

15 Staff reporter, Gillnet distribution, Malayala Manorama, 23/07/2013.

16 Staff reporter, MOU signed between NAIP-RHSSP and KSCADC, 09/05/2013.

17 Staff reporter, Fuel efficient propellers, Chandrika, March 7, 2014

18 Staff reporter, Fuel efficient propellers, Madyamam, March 7, 2014

19 Staff reporter, Fuel efficient propellers, Siraj, March 7, 2014, 

20 Staff reporter, Fuel efficient propellers, Thejas, March 7, 2014

21 Staff reporter, Fuel efficient propellers, Varthamanam, March 7, 2014

22 Staff reporter, Fuel efficient propellers, Veekshanam, March 7, 2014

23 Staff reporter, ‘Model hygienic bulk drying yard for Bombay duck’, Daman Ganga Times, March 
25, 2014

24 Staff reporter, FRP boats for inland fishing , Mathrubhumi, July 5, 2014.

25 Staff reporter , FRP boats for inland fishing , Malayalamanorama July 5, 2014

26 Staff reporter, Fibre boats for inland fishing , The Hindu, July 6, 2014

27 Staff reporter, CIFT launches fibre fishing boats, The New Indian Express, July 7, 2014
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Teaching aids developed 

1 Ashaletha,S., Nasser, M. Mackerel based product development. 2011

2 Ashaletha,S., Nasser, M. Sardine based product development. 2011

3 Ashaletha,S. High Quality Dry fish production- An Instructional Aid for Coastal Women. 2010

4 Ashaletha,S., Nasser, M. and Lalitha, K.V. 2013.Value chain Business models in Fisheries- a 
package of practices

C.  Ph. D programme

13  Media products developed/Disseminated

      (Responsible Partner : CIFT, Cochin) 

1 CDs/Video films (2 Copies each)
 2011 Dam fishes – a new dawn to Kerala fisherwomen in (Hindi short film)
 2011 “Heart friendly poultry products from fish”
 2011 “Jaivasree”- making wealth from fish waste
 2011 Value adding Freshwater fishery in Punjab
 2011 “ Chuliyar fishes-consumers delight”
 2012 “ Fish meat bone separator of fresh water fishes”
 2012 “ Fresh fish in hygienic retail pack” : A revolution in fresh fish vending
2 Bulletins (1000 copies in local daily)
 2011- Omega 3 concentration from Oil sardine
 2011- Convenience products from Small Pelagics
 2011- Breaded and battered products community Based processing hall
 2011- Karnataka Fisheries Development Corporation Retail outlet
3 Brochures/Leaflets 
 In English (500 copies each)
 2011 Responsible Harvesting and Utilisation of Selected Small Pelagics and Freshwater fishes
 2011 Omega -3 concentrate from fish oil
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 2011 Innovative fish products- Rohu
 2011 Hygienic bulk drying system for Bombay duck
 2011 Optimizing of ring seine
 2011 Laminated Bombay duck
 2011 Innovative fish products- Anchovy
 2011 Innovative products from Mackerel
 2011 Fertifish
 2011 Convenience products from small Pelagics
 2011 Product Catalogue
 2011 Business on a platter
 2011 Opportunities in fish value addition
 2011 Marketing of dry bombay duck - Present status and promising opportunities 
 2011 Fish Burger
 2011 Sardine kebab
 2011 Mackerel Chikuwa soup
 2012 Omega-3, A fish way to sound health
 2012 How to achieve  fuel efficiency in fishing vessels
 2012 FRP boats for reservoir fishing
 2012 Sea fresh (The importance and benefits of hygienically packed fresh fish)
 2012 FISHMAID
 2012 PUFA
 2012 Fuel efficient propeller 
 2012 Hygienic bulk drying system – Bombay Duck
 2012 Drish (Dry fish & value added products from dry fish) 
Malayalam (100 Copies each)
 1 Ruchiyude meen vazhiye( On Fishmaid)
 2 Ningal markatil nimmum meen vangarundo?- (On Seafresh)
 3 Vaayil vellmoorum meen vibhavangal- (On Fishmaid)
 4 Unakka meen puthiya roopathil-( On dry fish)
 5 Matsyam inganeyum kazhikkam- (On Fishmaid)
 6 Fishmaid- fish noodles
 7 Fishmaid- fish bread
 8 Fishmaid- fish burger
 9 Fishmaid fish shawarma
 10 Fishmaid-fish momos
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 11 Fertifish
 12 Innathe kalathu fast food ozhivaakan aakilla ..enthukondu? 
5 Technology inventories 100 Copies each
 Technology inventory on sweet products from fish
 Technology inventory new generation foods from fish
6 Danglers and product catalogue
 1. 2012 Fish maid products (100 copies)

 2. 2012 Fish maid Product Catalogue (200 copies)

Media Reports on Seafresh in Malayalam local daily news papers
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Media Reports on improved porpellers in Malayalam local daily news papers

Media reports on FISHMAID products developed under the project   
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14. Meetings/seminars/trainings/kisan mela, etc. organized
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15. Participation in Conference/Meetings/Trainings/Radio talks, etc.
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16. Foreign trainings/Undertaken ( National/International)
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     17. Performance Indicators (from inception to completion) 
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18. Employment generation

19.  Assets Generated

(Details to be given on equipments and works undertaken in the sub-project, costing more than 
10,000/- in each case)
Responsible partner – CIFT, Cochin
 (i) Equipments /Vehicles/ Research facility
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 (ii) Works: Nil

 (iii) Livestock: Nil

 (iv) Revenue generated
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20 Awards and recognition: 
Responsible partner – CIFT, Cochin
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21.  Steps Undertaken for Post NAIP Sustainability

The project could successfully develop and refine many demand driven technologies through which an 
effective value chain could be built at demonstration level in the study locations in Kerala, Tamilnadu 
and Gujarat. For making the technology based changes brought out in the sector sustainable after the 
project, following steps were undertaken by the project team :

• Effective and formal linkages were established with Kerala State Coastal Area Development 
Corporation, Governmnet of Kerala and “Fish for All” facility of M.S.Swaminathan Research 
Foundation at Poompuhar, Tamilnadu to scale up the project interventions in state-wide mode, 
which can be replicated in other states through support of national level funding agencies. The 
technologies and business models for value added products branded, FISHMAID, high quality 
dry fish production & trade under trade name, Drish and dressed and packed fresh fish vending 
in women friendly portable kiosks under trade name Seafresh has come up  as successful in the 
two states of Kerala and Tamilnadu.

• For scaling up the fuel efficient propellers as well as ringseine boat designs, state level agencies 
like Matsyafed and related industry/ agencies have been linked and appraised about the benefits 
of the technology

• For the technology package for hygienic bulk drying system & production of superior quality 
laminated Bombay duck was extended to Gujarat coast in Association with MPEDA and the 
technology is being taken up for propagating in selected locations in the coastal states by 
establishing linkages with private entrepreneurs and fishermen Societies

• For technologies like Organic manure production from fish waste, omega- 3 based poultry eggs 
and meat, linkages were established with Private entrepreneurs & production units were started, 
which can laterally expand through business entrepreneurs. 

• The project has created linkages with agencies for accessing wider domestic and export markets, 
financial assistances, as well as to network smaller units for better sustainability. 

• Entrepreneurial workshops, training and motivational demonstrations for these rural industries 
and business meets were extensively conducted for interested stakeholders to establish further 
new units. 

• The project has created wider awareness among different types of stakeholders through popular 
articles, audio programmes, video programmes in different channels, conducted exhibition of 
technologies & products and number of video films on success stories of technologies, so that 
the entrepreneurs can adopt the technology and become techno-preneurs with the technology 
support of the Institute

22. Possible Future line of Work

1. The new propeller design shall be patented, the technology shall be transferred to propeller 
manufacturing units and the propeller shall be popularised in the mechanised fishing sector.



102 

2.  The novel women friendly portable fish vending kiosks shall be popularised throughout the 
country to reduce the drudgery of fish venders particularly fish vending women. This will also 
reduce post-harvest losses and food safety problems from sale of spoiled fish.

3. The concept of energy efficient chill storages shall be extended to stakeholders at fish markets 
also, to improve the hygiene and quality of fish as well as to significantly reduce post -harvest 
losses.

4. The model of hygienic & fly proof Bombay duck drying units shall be popularised on a war 
footing for food safety, value addition and reduction of post-harvest losses of Bombay duck in 
the north west coast and north east coast of the country.

5. The FRP boats and the innovative coracle designs developed by the project shall be popularized 
throughout India as it will enhance the fishing efficiency and safety of traditional fishermen. 
Possibility of Tribal Sub Plan Funding for this activity shall be explored.

6. The benefit of energy efficient chill storages to stakeholders as demonstrated in landing centres 
is encouraging. This shall also be demonstrated in all the coastal states which can improve the 
hygiene and quality of fish and enable better realization for the catch

7. The innovations of conversion of fish waste into organic manure and PUFA enriched poultry 
feed shall be widely publicized for adoption by interested stake holders.

8. Some of the technologies developed in the project are very good for employment generation, 
enhancing the income and improving social status of fisher folk especially fisherwomen. Such 
technologies and business models from the project shall be popularised throughout the country 
by soliciting additional support and efforts from ICAR or other agencies for reaching the 
unreachable. 

 The ICAR and the fisheries development departments shall further publicize these  developments  
 for better and speedy adoption.

23. Personnel
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24. Governance, Management, Implementation and coordination.

A. Composition of the various committees (CIC, CAC, CMU etc.)



105 

B. List of meetings organized (CIC, CAC, CMU etc.)
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ANNEXURE – 1
ECONOMIC ANALYSIS OF THE FISHERY VALUE CHAIN

TECHNOLOGY : Fuel efficient Propellers

Cost and return economics when adopted by Boat owners
Establishment cost Rs. 30,000 to Rs. 1,20,000 (Lifespan 
 years) (cost per annum : Rs. 5000 - 20000)

Additional returns in terms of fuel saved  Rs.1,00,000 to Rs.4,50,000 per annum per  
 boat

Benefit cost ratio 15 - 17

Establishment cost Rs.10,00,000 (additional)

Capacity 150 units

No. of persons employed  10

Additional revenue generated  Rs.16 lakhs

Benefit cost ratio 1.6

Establishment cost Rs.10,00,000

Processing capacity 300 tonnes per annum

No. of persons employed  20

Total revenue generated Rs.1.62 Crore

Total production per annum 135 tonnes

Profit (per annum) Rs.15,00,000

Benefit cost ratio 1.5

Establishment cost Rs.20,00,000

Processing capacity 10 tonnes per annum

No. of persons employed  20

Total revenue generated Rs. 56.25 lakhs

Total production per annum 10 tonnes per annum

Profit (per annum) Rs.19,00,000

Benefit cost ratio 1.9

Cost and return economics when adopted by propeller manufacturers

TECHNOLOGY : Seafresh

TECHNOLOGY : FISHMAID
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Establishment cost Rs.25 lakh

Processing capacity (fish) 600 tonnes per annum

No. of persons employed  50

Total revenue generated Rs.600 lakhs per annum

Total production per annum 120 tonnes

Profit per year Rs.104.25 lakhs

Benefit Cost Ratio 2.6

Establishment cost Rs.5000

Capacity of unit 100 birds

No. of persons employed  1

Total production per annum 15975 no.

Additional profit per year 33752

Benefit Cost Ratio 7.5

Establishment cost Rs. 500000

Capacity of unit 12000 birds

No. of persons employed  10

Total revenue generated  Rs.14,70,000

Total production per annum 7350 kg

Profit per year Rs.3,50,000

Benefit Cost Ratio 1.32

Establishment cost Rs.2.5 lakhs

Capacity of unit 150 tons (raw)

No. of persons employed  4

Total revenue generated  Rs.15 lakhs

Total production per annum 15 tonnes

Profit per year Rs.5 lakhs

Benefit Cost Ratio 8.5

TECHNOLOGY :Drish

TECHNOLOGY :Omega-3 enriched eggs

TECHNOLOGY :Omega-3 enriched meat

TECHNOLOGY :Fishstix (Hygienic Dry Bombay duck)
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ANNEXURE 2

Proforma-1

Details of Technologies/Developed/Validated/Adopted

Technology I
1. Title of the Sub-project: Responsible harvesting and utilization of selected small Pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr. K.V. Lalitha

3. Title of the Technology: Optimal ring seine boat designs

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the 
Target Area:

 Ring seine boats are constructed in traditional ways by local craftsmen without employing any 
modern design or analysis tools to ensure optimal and safe operation. The manufacturers do 
not attempt to integrate the hull with appropriate engine-propeller combination either during 
construction. These practices lead the fishermen into trouble due to higher fuel consumption, 
maintenance cost and inadequate safety while in operation. 

5. Key Intervention(s) Introduced: 

 Developed optimal Ring-seine boat designs taking into consideration the operational speed 
requirement, ergonomics and skills of fishermen, adequacy of safety needs, gear size and harbour/
landing conditions. The hull was designed to generate minimum resistance and it was integrated 
with adequate engine power and fuel efficient propeller system.

6. Results- 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success.

 The technologies have been successfully disseminated to fishing sector under the project. Several 
workshops were conducted to equip the group workers to start the construction. Matsyafed, Apex 
body of fishermen co-operatives of Kerala, has taken up the design for popularizing throughout 
Kerala   under the technical guidance of the project.

7. Brief description of technology for release: 

 The technology for the development of modified ring seine vessel design comprise of hull design 
for the boats, fuel efficient propellers, and guidelines for selection of engine power.

8. Expected Outcome/Impact of the Technology: 

 The new designs will reduce operational cost of a ring-seine vessel by Rs. 4,00,000 per annum by 
way of reduced fuel use and low maintenance which indirectly enhance the income of fishermen 
proportionately. The skills and efficiency of fishermen will be improved through using more sea-
friendly vessel that will improve catch efficiency leading to further profits. The design can easily 
be adopted by existing builders.

9. Whether findings have been published? If so, give the citation and enclose copy of the publication: 
Popular articles 

10. Any other information: Nil
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Technology II
 1. Title of the Sub-project:Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the Technology: Fuel efficient propeller designs for ring seine fishery

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the 
Target Area:

 Ring seine fishery is prevalent on the south west coast of the country. Over the years the ring 
seine fishery has expanded both in dimension and numbers and an estimated 1400 vessels were 
operating at present. Around 1.24 lakh fishermen are fully engaged in marine fisheries in Kerala 
and 30% of them are employed in ring seine fishery. The fishermen incur heavy fuel expenses 
accounting for more that 70% of the total operational cost of the fishing. The propellers used in 
the ring seine fishing crafts are manufactured locally without following any scientific principles. 
Study under the project has revealed that around 30-40% of fuel is wasted due to the inefficiency 
of the propeller and its inadequate integration with the power installed. 

5. Key Intervention(s) Introduced:

 The existing ring-seine vessels were classified into seven groups according to their design 
characteristics and fuel efficient propeller designs were developed for each group. Prototype 
operations revealed 16-19% fuel saving on an average. It has been clocked that a ring-seine 
vessel can save around Rs. 52,000/- per month by changing over to the improved propeller.  

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success.

 M/s Bright Metals, a leading propeller manufacturer in Chavara, Kollam, Kerala has taken up 
the technology for commercialization and has successfully supplied more than 300 units during 
the past 2 years. The technology has also been adopted by SreeMuruga Propellers, Kozhikode 
who had supplied more than 70 units. Around 15 Workshop-cum-awareness programmes have 
been conducted throughout the project period along the coastal belt of Kerala to disseminate this 
highly beneficial technology to the boat operators/ fishermen.  

7. Brief Description of Technology for Release:

 Ring seine fishery employs crafts and gears of large dimensions to increase the quantum of 
catch and use high powered engines to reach the fishing ground faster. The propeller-engine 
combination  is disproportionate and unscientific compared to the vessel hull design leading 
to high fuel consumption. Appropriate and optimal blade element designs for propellers were 
developed employing CFD simulation technique to match the performance characteristics and 
operational behavior of existing ring seine fishing vessels. The various designs of vessels in 
use were categorized into groups based on resistance profiling and a guideline was prepared 
for selection and integration of the optimal propeller with the installed engine to achieve fuel 
efficiency.   Fuel efficient propellers are available for seven existing design groups. Prototype 
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trials revealed that these propellers can save 19% fuel on an average across the seven design 
groups.

8. Expected Outcome/Impact of the Technology:

 (8.1) Expected Increase in Area, Production and Net Income

 This intervention can benefit the sector consisting of about 1400 vessels and could save around 
14-19 million litres of diesel per annum worth around 84-114 crore rupees. 

 (8.2) Others :-

 The techniques developed for this sector can be customized for creating appropriate designs for 
other sectors like trawlers to achieve still higher fuel saving.

9. Whether findings have been published? If so, give the citation and enclose copy of the publication. 
: yes

 M. Nasser, K.V.Lalitha., S. Ashaletha.and V. Geethalakshmi, Fuel efficient propellers- A boon to 
the Indian fishing industry. Indian Farming, 2014, 64(2), 82-84.

10. Any other information.
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Technology III

1. Title of the Sub-project:Responsible harvesting and utilization of selected small pelagics and 
freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the Technology:Fuel efficient propeller designs for dol net fishery

4. Information on Existing farming Systems, Practices and Income in the Target Area:

 North west of the country is the operational area of doll-netters targeting Bombay-duck and 
around 11794 vessels are in operation at present. The average catch rate of Bombay duck in 
one dol net operation is around 768 kg. Fuel consumption per trip of a large dolnetter is around 
200 litres. Presently almost all of the dolnetters are using steel propellers of hydrodynamically 
inefficient design. Use of improperly designed propeller leads to cavitations and reduce the fuel-
efficiency of the vessel. It is estimated that around 20-30% of fuel is wasted on a doll-netter due 
to inefficient propeller as well as inadequate propeller-hull-engine integration. The annual fuel 
cost of the vessel varies from Rs.9 to 11 lakhs.

5. Key Intervention(s) Introduced:

 Fuel efficient propeller designs were developed for existing design groups of doll-netters and 
experimental operations revealed  an average  fuel saving of 21-28%.  It has been estimated that 
a doll-netter vessel can save around Rs 1,86,000/- annually by replacing the new propeller. 

6. Results 

 a. Status of Dissemination/ Commercialization; and, Extent of Adoption and Success.

 Workshop conducted in Saurashtra region has revealed that the fishermen are interested in 
adopting new design which will reduce the fuel cost. Efforts are on to collaborate with propeller 
manufacturers and popularize the technology.

b. Not commercialized.

7. Brief Description of Technology for Release:

 The hull-propeller-engine combination  in doll-netters are not optimally integrated. This along 
with the hydrodynamic inefficiency of existing propeller designs in doll-netters leads to high 
fuel consumption. Appropriate and optimal blade element designs for propellers were developed 
employing CFD simulation technique to match the performance characteristics and operational 
behavior of existing doll-netters. The various designs of vessels in use were categorized into 
groups based on resistance profiling and a guideline was prepared for selection and integration 
of the optimal propeller with the installed engine to achieve fuel efficiency.   Fuel efficient 
propellers are available for three existing design groups. Prototype trials revealed that these 
propellers can save 21% fuel on an average across the three design groups.

8. Expected Outcome/Impact of the Technology:

 (8.1) Expected Increase in Area, Production and Net Income
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 This intervention can benefit the sector consisting of about 7200 vessels and could save around 12 
million litres of diesel per annum worth around 72 crore rupees. 

9. Whether findings have been published? If so, give the citation and enclose copy of the publication 
: Institute publication

10. Any other information.



115 

Technology IV
1. Title of the Sub-project:Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: M. Nasser

3. Title of the Technology: Real-Time, Online Fuel Monitoring and Management System

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the 
Target Area :

 Loss of fuel occur during fishing operations, also due to the non-optimal operational decisions of 
the crew with respect to selection of rpm and speed of boat.  It has been found that the skippers 
use the RPM as a measure of the speed and the boats waste fuel at high RPM operations without 
the proportionate gain in thrust or speed. A ring seine boat spend around Rs.38 lakhs and a doll-
netter around 11 lakhs in a for year to meet fuel expenses.    

5. Key Intervention(s) Introduced:

 A real-time online fuel monitoring and management system was developed for assessing the fuel 
consumption behavior of the diesel engine in a fishing vessel with respect to speed and engine 
rpm. It has been observed that if the skipper can assess the real time fuel consumption behavior 
with respect to the speed, fuel economy can be achieved through optimal rpm management 
of the engine. It also has been demonstrated that a signature “speed-rpm-fuel card” generated 
using real-time online fuel the monitoring and management system for a fishing vessel and 
appropriate training also can lead to the same fuel saving at a lower cost.  The practice reduced 
fuel consumption by 10% without change in hardware. The card was created for 21 ring-seine 
vessels and 70 boat crew were already trained. 

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success.

 This technology was used in 21 vessels and 70 crew were trained. The technology has been 
successfully disseminated to fishing sector through several workshops along the coastof Kerala 
.Positive feedback was obtained from the fishermen. An MoA has been signed with M/s Accurate 
Flow Meters Ltd., Hyderabad to commercialize the real-time online fuel monitoring and 
management system

7. Brief Description of Technology for Release:

 The real-time online fuel monitoring and management system can be used to operate fishing 
vessel at optimal rpm that can reduce fuel consumption by 10%. The system can also be used to 
generate signature “rpm-speed-fuel” cards to help the skippers to operated vessels at optimum 
rpm level.  

8.  Expected Outcome/Impact of the Technology:

 (8.1) Expected Increase in Area, Production and Net Income
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 Fuel saving upto the tune of 10% can be achieved by the fishermen which will enable them to 
cut their operating cost considerably. This intervention can benefit the sector consisting of about 
1400 ring seiners and 7200 doll netters. This can also be adopted in all fishing vessels. This low 
cost technology can save fuel worth Rs. 150 crores for the Indian fishing fleet.

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.– 
Institute publication

10. Any other information.
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Technology V
1. Title of the Sub-project:Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the Technology: FRP crafts for Reservoir and inland fishing

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the 
Target Area:

 The Malampuzha is one of the largest irrigation dams in Kerala. There were no crafts employed 
in the reservoir, and inflated rubber tubes were used to paddle to the middle and carryout fishing. 
The reservoir fishermen were facing difficulties in harvesting the fishes due to lack of safety, 
health problems from being immersed in water for long time and long hours required for net 
setting and harvesting. Gill nets are set in the reservoir with the help of these rubber tubes and 
any fish caught is held in plastic bags that are carried along. Lack of appropriate craft also restrict 
them from setting nets in deeper waters, reducing catch efficiency. Fishermen sell their catch 
through the Cooperative society.

5. Key Intervention(s) Introduced:

 Appropriate FRP boat of high durability and safety specially designed to use in high wind 
conditions of reservoirs and inland waters. Nano-resin technology was introduced for low cost 
and high strength.

6. Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success.

 Prototype vessels were fabricated and given to fishermen for familiarization, demonstration 
and popularization. Ten fishermen were trained in FRP boat fabrication and maintenance. Four 
workshops were conducted at Malampuzha and Chulliyar reservoirs of Kerala for demonstrating 
the advantages of the FRP crafts designed for reservoir fishing. FRP crafts constructed and 
distributed for demonstration at these reservoirs proved that the net setting time was reduced 
by 30% and the earnings enhanced by 10% due to high catch efficiency. The physical strain of 
immersing in water could be avoided and nets could be set in deeper waters.   Followed by this 
success, 20 FRP boats of increased stability and durability were designed for inland fishing, 
fabricated and distributed to the SC/ST fisherfolks of Chellanam Panchayath Ernakulam, Kerala 
through the project partner, Chellanam SC/ST fishermen Co-operative society, on demand.

7. Brief Description of Technology for Release:

 FRP boats of high stability, low weight, high strength and reduced cost of construction was 
developed  using computer optimized structural design and employing nano-resin technology. 
These boats are 10 times more durable as well as lighter and hygienic compared to wooden or 
plywood construction. Size and maneuverability characteristics of the boat were designed to suit 
the operational ergonomics of fishermen in the reservoir and inland waters. 
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8. Expected Outcome/Impact of the Technology:

 (8.1) Expected Increase in Area, Production and Net Income

 There are more than 30 reservoirs in Kerala state alone. Use of the FRP craft technology will bring 
about 15% increase in the fish production from reservoirs and help considerable employment 
generation, if technology is adopted at national level. 

 (8.2) Others

 20 FRP crafts were fabricated using nano-resin technology in collaboration with Chellanam 
Panchayat SC/ST Cooperative Society and handed over to the Society in a function held at CIFT, 
Cochin by Shri K. Babu, Hon. Minister for Fisheries, Govt. of Kerala, 

9.   Whether findings have been published? If so, give the citation and enclose copy of the publication 
- 

 popular articles in lead newspapers & institute publication

9. Any other information.
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Technology VI
1. Title of the Sub-project: Responsible harvesting and utilisation of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the Technology:Species specific gill nets for Reservoir fishing

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in the 
Target Area:

 There are seven reservoirs in Palghat district of Kerala. Fisheries Department of Kerala controls 
the fishing activities in the reservoirs and reported a catch of 51293.15 tonnes worth of Rs. 4.37 
million during 2006-07. Major carps are the dominant species in the catch. Gillnets are the most 
important traditional fishing gear. The length of the net varies from 20 - 320 m. The number of 
meshes in depth varies from of 30 – 200. 

 According to the growth of the fishes, fishermen use gillnets of different mesh size for catching 
the fishes. There is no species specific gear for capturing commercially important fish.

5. Key Intervention(s) Introduced:

 Under the project studies were carried out to optimize the mesh size of nets specific for capturing 
different major carps and optimized gillnets were developed for major carps. Experimental 
operation for Labeorohita with mesh size of 120, 140, 150 and 160mm and Operation for 
Catlacatla with mesh size of 180,200 and 220mm were successfully conducted. 

6.  Results 

 Status of Dissemination/ Commercialization; and, Extent of Adoption and Success.

 Potential fishermen groups operating in all the seven reservoirsin Palghatdistrict , Kerala were 
provided with the standardized gill nets for Rohu and Catla developed under the project. The 
local fisherfolk were imparted the skill for making optimized gillnet. 

7. Brief Description of Technology for Release:

 Standardised gillnets for Rohu (with mesh size of 120, 140, 150 and 160mm ) and Catla 
(180,200 and 220mm)

8.  Expected Outcome/Impact of the Technology:

 (8.1) Expected Increase in Area, Production and Net Income

 There was a 10% increase in the catch and reduction in juveniles thus ensuring resource 
conservation.In Kerala, there are 30 reservoirs and if the technology is adopted, around 900 
fishermen will be benefitted. 

 (8.2) Others

        9. Whether findings have been published? If so, give the citation and enclose copy of the 
publication.

      10.Any other information.
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Technology VII
1. Title of the sub-project:   Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI:          Dr K.V. Lalitha

3. Title of the technology: Convenience products from fish

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 Value addition of fish from pelagic and freshwater sector is meagre or non-existent at present. 
Almost 85% of fish landed in the country is routed to domestic markets and more than 70% of this 
is marketed through fresh fish trade and producers have no direct access to market. Fisherwomen 
engaged in fish processing/ curing in coastal areas mainly produce dry fish. Low value small 
pelagics and freshwater fishes are less preferred by consumers due to small/pin bones, non-
preferred smell and difficulty in cleaning, which leads to low value realization & poor return to 
the primary producers. Lack of knowledge on innovative product formulation, packing, storage 
methods, consumer preferences, sales strategies and technology for setting up affordable small 
scale units hold the producers back from value addition. 

5. Key Intervention(s) introduced:

• Around 25 ready-to-serve high end products have been developed along with packaging solutions 
for the premium markets from small pelagic and freshwater fishes.

• Processing technology for producing ‘boneless Rohu fish fillet’ was developed. 

• A brand “FISH MAID” has also been successfully introduced for these products. 

• A business model was developed for commercial application

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success.

 The technology was popularized in Kerala, Karnataka and Tamil Nadu extensively. More than 30 
training programmes were conducted at several locations in these states and fisherwomen were 
empowered with the necessary skills for product development and marketing of FISHMAID 
products.

 In Kerala, a few rural industries have been set up at Ernakulam, Palakkad, Kannur and Quilon 
in association with fishermen cooperatives, Department of Fisheries, Matsyafed and NGOs.
Karnataka Fisheries Development Corporation has taken up the technology and is operating fish/ 
fishery products vending outlet in Bangalore city.

7. Brief description of technology for release:

 Twenty-five innovative products like kebabs, rolls, noodles, burgers, momos, tikka, cookies and 
chikuwa soups from low-value pelagic fishes as well as freshwater fishes were developed and 
process parameters standardized. Consumer preference studies show that urban consumers are 
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willing to pay more for a safe and high end product based on fish. Appropriate packaging and 
storage methods were also standardized for these products& business model was perfected. 

8. Expected Outcome/Impact of the technology:

 (8.1) Expected increase in area, production and net income

 The technology has been successfully demonstrated in three coastal states and can be adopted 
in all the states in the country. This technology can create direct employment to thousands of 
coastal fisherwomen in production units and can open up hundreds of business enterprises. An 
average incremental increase of Rs 95,000 per annum is realized per fisherwoman.

 The Kerala State Coastal Area Development Corporation (KSCDC) has taken up the technology 
on Consultancy of Rs.10 lakhs and is establishing 100 retail outlets throughout Kerala for retail 
marketing of these products. The project team has trained 60 fisherwomen in product development 
and the FISHMAID products will be produced in a centralized facility managed by KSCDC by 
these trained personnel.

  (8.2) Others

 The project has introduced branding of value added fish products. The stakeholders are being 
encouraged to take up the technology and promote the products under the brand ‘Fishmaid’ for 
realising premium price because quality gets ensured through branding.

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.- 
Number of popular articles, TV programmes, a documentary film and success stories published.

10. Any other information.
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Technology VIII
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI:  Dr K.V. Lalitha

3. Title of the technology: Hygienically packed fresh fish

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 The small pelagic fishes anchovies, mackerel and sardine fetch low value in market due to 
unorganized marketing efforts, lack of hygienic handling, bulk landing & improper storage. 
A major quantity of these nutritious fishes go for non-human consumption purposes likefish 
meal, manure, oil extraction etc and the fishers get a very low income out of these. Fish being a 
perishable commodity, gets spoiled easily realizing low price when not sold. The fish vendors are 
unable to preserve them with proper icing and are at a loss.Traditionally fish is sold in roadside 
markets by fisherwomen in open heaps which is both unhygienic ally sold attracting flies and 
creates environmental pollution. The average income of a fisherwoman by marketing of fish 
varied from Rs.500 to Rs. 600 a week depending on the season. And also the fisherwomen are 
involved in headload vending which is stressful for their health.

5. Key Intervention(s) introduced:

• Production protocol developed for making hygienically processed and tray packed fresh 
fish,ready-to-cook with enhanced shelf lifein flexible packaging and trays under chilled storage. 

• A women friendly fresh fish vending kiosk was developed & introduced for street side vending 
by women

• A brand name SeaFresh has been introduced for the product which provedvery good consumer 
acceptance in Ernakulam and Kollam districts of Kerala.

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success

The technology was successfully demonstrated and commercialized in Kerala and fisherwomen 
were  empowered with the necessary skills for product development and marketing of fish 
and fishery products.In Kerala, two rural industries, SAMRUDHY and GREEN FISH have been 
set up at Quilonand Ernakulam in P-P-P mode.The venture is now being taken up in Bangalore 
by M/S Kerala Arabian Seafood and M/S GREENLIVING, Kochi has taken up the business 
model to scale up at state level in Kerala.

7. Brief description of technology for release:

 Production protocol developed for making hygienically processed and tray packed fresh fish, 
ready-to-cook with enhanced shelf life under chilled storage. A women friendly fresh fish vending 
kiosk was developed. A business model was developed and implemented successfully.

8. Expected Outcome/Impact of the technology:
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(8.1) Expected increase in area, production and net income

 At present fresh fish is traded in retail and roadside markets and by head load vendors to the 
consumers. The hygienically processed fresh fish in retail packs hit the market in two cities of 
Cochin and Kollam and has gained patronage from consumers. It can be propagated in any fresh 
fish selling state of India and has the potential of generatingdecent employment to thousands 
of coastal fisherwomen in Kerala alone. These technologies can enable 20-25% increase in the 
earnings of coastal fishers.

 (8.2) Others

 After seeing the success of the technology when adopted in a business mode, more 
entrepreneurs  are coming forward for taking up the technology and the project is networking 
the production groups and the entrepreneurs for gainful partnership and wide adoption of the 
technology. 

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

 Sunil Hassan, Anju, C.S, Jyothi, A.A, zynudheen, T.V.Sankar, C.N.Ravishankar, K.V.Lalitha, and 
M.Nasser. 2010. Shelf life assessment of ready to cook Indian mackerel (Rastrelligerkanagurta) 
in iced condition In: Coastal living resources of India : Conservation and sustainable utilization ( 
Eds. Meenakumari, B., Boopendranath, M.R,  Leela Edwin, Sankar, T.V., George Ninan), p 550-
556 , Society of Fisheries Technologists (India).Cochin.

 Many newspaper articles, one documentary film (telecasted 12 times on request in Indiavision) 
and success story were published

10. Any other information

 The purchasing power of the middle class has increased and consumers who have time constraint 
look for ready-to cook fish especially the working women. Quality ensured fresh fish can be 
promoted to households as daily supply from the units run by fisherwomen SHGs.
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Technology IX  
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the technology: Protocol for hygienic dry fish production 

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 The production of dry fish is livelihood for thousands of coastal fisherwomen along  coastal 
villages of India. The processors procure fish from fishing harbor through auction 1 or 2 times 
a week for drying.  Drying is carried out in tarpaulin sheets/coir mat spread on the land in the 
household premises in open under the sun. The end products are sold mostly to agents on whole 
sale rate or as retail pack or directly to nearby shops. But as the quality of the product is low due 
to unhygienic production and storage, the value realization is low& shell life will be less. But 
market studies conducted under the project showed high demand for quality dry branded fish 
throughout the year in domestic as well as export market. 

5. Key Intervention(s) introduced:

• A protocol for hygienic handling and processing of fish during drying was standardized. 

• Combined drying solution of solar and electrical energy was perfected for economical, hygienic 
and fast drying. Designed cost effective and modern rack system for solar drying. 

• Different type of modern innovative packaging techniques was adopted to improve the shelf life 
& appearance of the products 

• A trade mark, ‘Drish’ registered and promoted for dry fish and products 

6. Results 

a. Status of dissemination/commercialization; and, extent of adoption and success

 The technology was imparted to fisher women groups through a series of training programmes in 
Kerala. Two rural industries were established at Munambam and Kollam. Product was successful 
in supermarkets and realized a 30-40 % higher cost. Collaborating with MS Swaminathan 
Research Foundation, Poompuhar, Tamil Nadu around 100 fisherwomen were trained for hygienic 
production, packing and marketing of dry fish. Appropriate market linkages was established 
for the product and has gained considerable patronage among consumers. The Kerala State 
Coastal Area Development Corporation has taken up the technology on consultancy basis and is 
successfully producing and marketing Drish by employing trained fisherwomen.

7. Brief description of technology for release:

 Total technology package including procedure for hygienic production of high quality dryfish in 
cost effective method with aappropriate packing and package design is ready along with business 
plan.



125 

8. Expected Outcome/Impact of the technology:

(8.1) Expected increase in area, production and net income

 The technology has been popularized only in selected locations of Kerala and Tamilnadu. Since 
all over India, coastal fisherwomen are involved in this trade, if disseminated on a wider scale, 
production of quality dry fish, having good demand even in overseas markets will attract more 
revenue (@additional income of 30%) to the producers and their livelihood will improve. 

(8.2) Others

 Dry fish based products are also perfected with proven consumer preference

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

 Brochures & Institute level publications

10. Any other information.
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Technology X
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha 

3. Title of the technology: Hygienic bulk drying system for Bombay duck

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 Jaffarabad located in Amreli district of Gujarat is the premier landing centre for Bombay duck 
and it sis consumed often in dried form. Drying is carried out in traditional manner by scaffolding 
i.e. hanging on stakes under sun for 2 to 3 days, during which the product gets contaminated 
and accumulates dust and flies lay egg on the products and the maggots, which further degrades 
the quality during storage. Energy intensive hygienic drying methods cannot be adopted by 
the fishermen because the moisture level is huge and it will not be cost effective. Since the 
value realized for the product is low the fishermen are not keen in adopting the hygienic drying 
practices. Market studies conducted in major markets & traders of Mumbai showed high demand 
for good quality hygienically produced product in domestic as well as export markets. 

5. Key Intervention(s) introduced:

• A model hygienic bulk drying system was developed integrating low cost & indigenous water 
treatment system, fly proof drying yard made of UV stabilized polythene sheets, PVC racks, and 
fly poof nets. 

• Skill transfer was done for the local fisherwomen involved in traditional Bombay duck drying. 

• Superior quality dried Bombay duck was introduced in market & the product could fetch 30% 
higher price.

• A trademark, ‘FISH STIX’ has been registered for the product.

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success

 The technology has been demonstrated in Jaffarabad and marked improvement in the quality 
resulted in superior grade product. In collaboration with NETFISH, MPEDA a model bulk 
drying yard for Bombay Duck was constructed at Umargam, Gujarat and training was given to 
the fisherwomen. Appropriate market linkages were also created for the ‘FISH STIX’ products 
with local marketing agents and super markets at Mumbai.

7. Brief description of technology for release:

 Technology package comprising low cost, fly proof, hygienic bulk drying system for production 
of dried Bombay duck along with business plan or the product trademarked FISHSTIX is ready 
for scaling up.

8. Expected Outcome/Impact of the technology:



127 

 (8.1) Expected increase in area, production and net income

 Presently hundreds of fisherwomen along the Saurashtra coast are involved in the processing 
of Bombay duck. Through this technology a superior grade of dry Bombay duck has evolved 
which can fetch good price in the overseas market. This technology can bring 30% increase in 
the income of fisherwomen processors as compared to the traditional way of drying. Including 
production and marketing sector, this technology can generate an additional employment for 
minimum 1000 women all over India. 

 (8.2) Others

 MoA signed with NETFISH, MPEDA to popularize the technology in two other states, viz., 
Maharashtra and West Bengal where Bombay Duck processing and marketing is prevalent.

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

 Brochure on ‘Hygienic bulk drying system for Bombay Duck’

10. Any other information.

 The dried Bombay Duck product seems to have good demand in dry fish markets in Maharashtra, 
Goa, Tamil Nadu, West Bengal and the North Easter states and also in EU market.
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Technology XI
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI:  Dr K.V. Lalitha 

3. Title of the technology: Power operated laminating machine for Bombay duck processing

4. Information on existing farming systems, practices, productivity levels and income in the target 
area: 

 Traditionally dried Bombay Duck resemble dried wooden sticks and is marketed without packing, 
tieing with some rope as bundles, which is not preferred in premium markets and are sold for low 
price in local market. For improving the quality, fully mechanized driers are not possible owing 
to the high moisture content in the species. Also, though hand operated lamination machines 
were tried to improve the shape of the product, the method was not adopted by the producers as 
the productivity was low using the machine. The drying time can be brought down considerably 
and uniform size products can be produced if lamination is done in semi-dried condition in an 
efficient & gender friendly way. 

5. Key Intervention(s) introduced:

• A power operated laminating machine with food grade belt and SS rollers was designed and 
fabricated for Bombay duck. Women were imparted training in operating laminating machine  & 
market studies for the product done

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success

 Fisherwomen groups in Jaffarabad were trained on Bombay duck lamination and market studies 
in Mumbai showed that the product fetch higher price in the market.

7. Brief description of technology for release:

 The power operated laminating machine designed and fabricated is made of food grade stainless 
steel material, which is easy to operate. The rollers enable uniform pressing of the semi-dried 
product to obtain desirable shape and size for consumer appeal.

8. Expected Outcome/Impact of the technology:

 (8.1) Expected increase in area, production and net income

 Dried Bombay duck has a very good demand throughout Western and Eastern parts of the country 
& foreign markets, if supplied with ensured quality. Through production of laminated Bombay 
duck the fisherwomen can realize 15-20% increase in their income. The technology can create 
employment to 4500 fisherwomen both in the processing and marketing sector.  

 (8.2) Others : Potential sources for financial  support are MPEDA and NFDB.

9. Whether findings have been published? If so, give the citation and enclose copy of the publication 
- Institute publications

10. Any other information.
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Technology XII
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI    :   Dr K.V. Lalitha

3. Title of the technology: Fish Meat bone separator

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 Commercial processing of fish for fish meat based value addition, especially freshwater fishes 
having intramuscular bones, requires removal of bones which is time consuming & laborious. 
Imported machine for fish meat bone separation is costly and leaves the pin-bones in the meat 
and gives only 35 % meat recovery. Hence, though the fish based value added products have a 
proven market demand, the fish value addition is not taking up at commercial level.

5. Key Intervention(s) introduced:

      Fish meat bone separator which was designed and fabricated under the project can vary 

      the speed and squeezing pressure according to species and size of the fish. It is

 • Machine is cost effective (70% of the cost of imported machines)

 • Facilitates easy cleaning with built in cleaning aids to ensure total hygiene in operation. 

 • has a rugged construction to avoid breakdown and can easily be maintained. 

 • Easily transportable on wheels and having Capacity of 150 kg per hour. 

 • enables total removal of pin bones of freshwater fishes and enables higher yield (50-60%) 

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success, if applicable; 
with supporting data (with tables and photographs as annexure):

 One commercial model of the machine has been fabricated for GADVASU, Ludhiana. Feedback 
obtained from the consumer is satisfactory.

 Another machine was fabricated for Kerala State Coastal Area Development Corporation 
(KSCDC) on consultancy basis under the project.

7. Brief description of technology for release:

 Indigenously made fish meat-bone separator is ready for commercial application & boosting 
the fish value addition, using both marine and fresh water fishes. It wil be a blessing for the 
business entrepreneurs who wish to start fish based enterprises as well as women in coastal 
villages involved & wish to start in fish value addition   

8. Expected Outcome/Impact of the technology:

 (8.1) Expected increase in area, production and net income
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 Food processing industry being the sunrise sector of India and the demand for fish based value 
added products are huge, the popularisation and adoption of this technology in wider scale will 
benefit small scale entrepreneurs in fisheries sector.

 (8.2) Others

9. Whether findings have been published? – Institute level publications

10. Any other information.
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Technology XIII
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the technology: Fish ensilage based fertilizer

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 Around 35% of the fish utilized for processing goes as waste and disposal of this waste is a major 
problem faced by the fish processing industry and poses threat to the environment. Fish contains 
essential nutrients which can be made available to plants when effectively converted to manure 
through silaging of fish waste. 

5. Key Intervention(s) introduced:

 Production protocol for formulation of organic manure through ensilaging of pelagic and 
freshwater fish waste was perfected. Trial marketing of “FERTIFISH” manure under trade name 
revealed 42% higher acceptance of the product than other organic manures. 

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success

 This technology was popularized under the project to women SHGs so that it can be taken up 
by them for a gainful employment. The fish processing waste, when turned into manure, add 
an additional revenue of 20% to the producers. A rural industry, ‘Jaivashree’ was initiated at 
Munambam, Kerala by fisherwomen SHG and successfully marketing the manure under the 
trade name ‘FERTIFISH’ by the project.

7. Brief description of technology for release:

 Technology for fish silage based organic manure production perfected for commercial operation 
by designing appropriate production line. Organic fertilizer formulated mixing with composted 
coir pith which is again a waste from coir industry. NPK value of fertilizer is 2.5-4.5%(N), 1.5-
3%(P), 1.5 – 2.5% (K). Through this process processing units can attain zero-waste status & an 
additional revenue from the sector.

8. Expected Outcome/Impact of the technology:

 (8.1) Expected increase in area, production and net income

 Organic manure has high demand in the agriculture sector considering the growing environmental 
concern. Waste generated in the processing sector when made into organic manure.The technology 
can generate employment fisherwomen in coastal states with an income of Rs. 8000 - 10000 / 
month in a medium scale production unit. 

 (8.2) Others: The organic manure has high demand for the farmers interested in organic agriculture

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

Success story, radio talk by entrepreneur, news articles, brochures& institute publication 

10. Any other information.
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Technology XIV
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the technology: PUFA Extraction and encapsulation

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 PUFA is commercially being encapsulated by leading pharmaceuticals.  Market rate of PUFA 
varies from Rs.500 to 600 per 100 mg. It is widely used in chemical industry, pharmaceutical 
industry and food industry especially for manufacturing health drinks. 

 Oil sardine landings along Kerala coast is around 2.36 lakh tonnes annually. Due to bulk landings 
the price realisation is very low at time even Rs. 8 to 10 per kg. The primary producer i.e. the 
fishermen are often at a loss. Effective utilization of the excess landings of oil sardine which 
otherwise fetch low prices for extraction of PUFA/ fish oil can be promoted as a small scale 
industry.

5. Key Intervention(s) introduced:

 • Extraction of PUFA from sardine oil was done. The extracted oil was encapsulated. Purification 
of DHA from fish oil using argentated silica gel chromatography was also standardized. 

 • Experimental studies in rats carried   out to determine the cardio protective and anti ageing 
properties of PUFA have shown that significant amount of n-3 PUFA is getting incorporated into 
the muscle tissue. 

6. Results 

 Status of dissemination/commercialization; and, extent of adoption and success

 The development of safe and cost effective technology for utilization of PUFA was successful 
and was encapsulated. Technology is ready for commercial application.

7. Brief description of technology for release:

 Extraction of PUFA from sardine oil was perfected in the newly erected reflux/ distillation 
equipment. The yield of omega-3 concentrate ranged between 18-25%and concentrations up to 
70% could be obtained. The extracted oil was encapsulated.   

8. Expected Outcome/Impact of the technology:

 (8.1) Expected increase in area, production and net income

 Adoption of PUFA encapsulation technology will benefit the fishermen by enhancing their income 
by 50 to 60%. The investment required for setting up a small scale unit for fish oil extraction and 
PUFA encapsulation is medium and development agencies like NFDB can fund such ventures. 
The technology can benefit 2000 fishermen along Kerala coast alone. 

 (8.2) Others

9. Whether findings have been published? If so, give the citation and enclose copy of the publication.

 E. S. Sumi, R. Anandan, K.V. Lalitha, M.Nasser, S. Ashaletha, V. Geethalakshmi and S. Sanjeev 
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2013. Investigating the nutrient profiling of common small pelagic fishes available in Indian 
south-west coast waters for amelioration of malnutrition and age associated disorders. (in) 
International symposium on Greening fisheries-Towards green technologies in fisheries, held 
during 21-23 May 2013 at Cochin, Kerala, India. 

 • E. S. Sumi, R. Anandan, K.V. Lalitha, M.Nasser, S. Ashaletha, V. Geethalakshmi and 
S. Sanjeev. 2013. A simple and cost effective method for the preparation of fatty acid ethyl 
esters from sardine oil and its comparative evaluation with sunflower oil and coconut oil. (in) 
International symposium on Greening fisheries-Towards green technologies in fisheries, held 
during 21-23 May 2013 at Cochin, Kerala, India. 

10. Any other information.
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Technology XV
1. Title of the sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha

3. Title of the technology: PUFA enriched poultry egg & meat 

4. Information on existing farming systems, practices, productivity levels and income in the target 
area:

 India is the world’s fifth largest egg producer, with a total production of 40 billion eggs per 
year. The broiler industry is growing at the rate of 10 percent per annum. Eggs are very rich in 
protein, but is deficient in n3 fatty acids required for the development of brain and maintaining 
the cardiovascular function. Interestingly marine small pelagics are found to contain significant 
proportion of n3 fatty acids. Hence an attempt was made to incorporate n-3 fatty acid rich PUFA 
concentrate prepared from sardine oil. The project has been successful in extracting PUFA from 
fish oil in its purest form in a cost effective way and demonstrated that it can be incorporated in 
poultry feed for getting PUFA enriched eggs and meat.

5.    Key Intervention(s) introduced:

 Feeding protocols were developed for incorporating PUFA in poultry diet for enrichment of 
eggs and meat. A business model was developed for producing PUFA enriched eggs in backyard 
poultry model and PUFA enriched meat in broiler poultry farms. The results show that PUFA 
enriched eggs and meat were superior in quality and taste. 

6. Results

7. Status of dissemination/commercialization; and, extent of adoption and success

 The PUFA enriched egg production was successfully done in field at a private poultry farm 
“PANKAJAM” at Alleppey district. Later the technology was accepted as a component in 
the Sustainable Agri-village project of Govt of Kerala and implemented in Kumbalangi and 
Chellanam panchayats, Kerala. The PUFA enriched meat production technology was adopted by 
M/s Kokkarako Poultry farm, pattambi, Kerala on consultancy basis. The technology is ready for 
further commercial scaling up

8. Brief description of technology for release:

 PUFA concentrate prepared by chemical method was investigated for the nutritional efficacy in 
chicken. Diet supplementation with PUFA concentrate can effectively incorporated in the meat 
and egg of chicken. The incorporation was confirmed using Gas chromatography. Experimental 
trials with chicken could successfully demonstrate that the PUFA diet effectively increases the 
weight & quality of eggs and the quality of meat was desirable when compared to the standard 
diet.

9. Expected Outcome/Impact of the technology:

(8.1) Expected increase in area, production and net income

 Indian poultry sector has been growing at around 8-10% annually over the last decade and at 
more than 15% in last three years. India’s egg market is estimated at Rs. 15000 crore. Production 
and consumption of poultry (broiler meat and egg) has increased throughout the country, 
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though  Southern and Western India are the major beneficiaries of commercial poultry farming 
developments. 

 (8.2) Others

 The silage based feed, if used in the farm, the feed cost also can be educed & overall revenue 
further increase 

10. Whether findings have been published? If so, give the citation and enclose copy of the publication.

 Documentary film, Newspaper articles, brochures and Institute level publications

11. Any other information.

 The technology has been transferred to interested entrepreneurs as complete package with 
recommended feed formulation. Department of Animal Husbandry, Kerala Government has 
decided to adopt the technology in their backyard poultry farm & gave news release to the effect.
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Annexure-3
Proforma-2

Details of Technologies/Innovations Commercialized

Technology I
1. Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr. K.V. Lalitha

3.  Title of the technology: Fuel efficient propeller design for ring seine fishery

4.  Commercialization status with date of licensing/MoU:  

 The technology has been commercialized by two propeller manufacturing units, at Kollam and 
Kozhikode. Technology was transferred during January, 2012.

5.  Brief description of intervention/innovation

 Ring seine fishery prevalent along the Kerala and Karnataka coast employs crafts and gears 
of large dimensions to increase the quantum of catch and use high powered engines to reach 
the fishing ground faster. The gear-engine combination is disproportionate and unscientific 
compared to the vessel hull design and which leads to fuel inefficiency. The various designs of 
vessels in use were categorized into groups based on resistance profiling with the aim to develop 
fuel efficient propellers. Special blade element designs for propellers were developed employing 
CFD simulation to match the performance characteristics and operational behavior of ring seine 
fishing system. Fuel efficient propellers were designed and fabricated for seven existing design 
groups of ring seiners and trials revealed that these propellers can save 19% fuel on an average 
across the seven design groups.

 Existing vessels can change over to this technology and the cost can be recovered from fuel 
saved in within two months of operation. This intervention can benefit the sector consisting of 
about 1100 vessels and could save around 14-19 million litres of diesel per annum worth around 
63-78 crore rupees. The techniques developed for this sector can be customized for creating 
appropriate designs for other sectors like trawlers to achieve still higher fuel saving. Hence 
potential for production of fuel efficient propellers is highly promising. 

6. Name and address of the firm(s) which has commercialized it:  

 i.  Sree Muruga Propellers, Kozhikode, Kerala

 ii.  M/s Bright Metals, Chavara, Kollam, Kerala

7.  Area (states(s)/districts(s) covered: 

KERALA 

8.  Volume/Quantity of annual production and approximate sale value: 

 Volume : 500 per year 

 Sale value : Rs. 325 lakhs

9. Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 
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 Ring seine fishery is prevalent in Kerala in the entire coast north of Quilon and also along 
Tamilnadu and Karnataka coast. The number of ring seine crafts operating along Kerala coast 
was 443 according to CMFRI Marine Fisheries Census, 2005. Over the past years the ring seine 
fishery has expanded both in dimension and numbers and 1400 vessels are operating in 2014. 
Around 1.24 lakh fishermen are fully engaged in marine fisheries in Kerala and 30% of them are 
employed in ring seine fishery. The fishermen incur heavy fuel expenses accounting more than 
70% of the total operational cost of the fishing. When coupled with low catch and escalating fuel 
prices, the fishermen end up in debt trap owing to the huge operational cost. The propellers used in 
the ring seine fishing crafts are manufactured locally without following any scientific principles.
These propellers have low hydrodynamic efficiency and high fuel consumption. It has been 
measured that they cause to consume fuel by 30-40% more.  In field trials and demonstrations, 
the new fuel efficient propellers proved better result and and accepted by fishermen.

10.  Status of patenting, if applicable, trademark or any other IPR title, if applicable: Nil

11.  Status of publication and publicity: 

 M. Nasser, K.V. Lalitha, S. Ashaletha and V. Geethalakshmi (2014) Fuel efficient propellers – A 
boon to the fishing industry. Published in Indian Farming Vol.64, pg. 82-84.

 Documentary film, News stories in lead national and local dailies  
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Technology II
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr. K.V. Lalitha

3.  Title of the technology: Fish meat bone separator

4.  Commercialization status with date of licensing/MoU:  

 Technology transferred to 

 i. GADVASU, Ludhiana on consultancy basis

 ii. Kerala State Coastal Area Development Corporation

 MoA was signed on 09/05/2013

5. Brief description of intervention/innovation

 In the meat bone separator unit, the fish gets pressed between a food grade PU belt and perforated 
SS drum to squeeze the meat into a drum. Drum perforation and hole angles are optimised to 
avoid squeezing in of pin-bones which is reported as a problem in the existing imported machines. 
Speed and squeezing pressure can be varied to suit species and size. Full SS construction and 
designed for easy cleaning with built in cleaning aids to ensure total hygiene in operation. Rugged 
construction to avoid breakdown and can easily be maintained. Easily transportable as it moves 
on wheels and can be locked on to stable foundation while on operation. Capacity : 150 kg per 
hour.

6. Name and address of the firm(s) which has commercialized it:  

 i.  Guru Angad Dev University for Veterinary and Animal Sciences (GADVASU), Ludhiana

 ii.  Kerala State Coastal Area Development Corporation (KSCDC), Trivandram, Kerala

7.  Area (states(s)/districts(s) covered: 

 Kerala, Punjab 

8.  Volume/Quantity of annual production and approximate sale value: 

 The units which were fabricated under consultancy to the two agencies are for training/
educational/ demonstration purpose and the commercialization is yet to start at these agencies.

9. Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 

 The fish meat bone separator machine was indigenously designed and fabricated under the 
project. Similar models of the machine which are imported are high priced and not affordable by 
the small scale entrepreneur.

10. Status of patenting, if applicable, trademark or any other IPR title, if applicable: 

 Nil

11. Status of publication and publicity: 

News articles in Punjab, Kerala & national dailees
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Technology III
1. Title of the Sub-project: Responsible Harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha 

3. Title of technology: Convenience products from fish

4.  Commercialization status with date of licensing/MOU:

 The technology for the business model developed for 25 convenience products standardized 
under the project branded ‘FISHMAID’ has been transferred on consultancy basis to Kerala State 
Coastal Area Development Corporation (KSCDC) for an amount of Rs. 10,00,000 ( plus service 
tax).

 Date of MoU : 09/05/2013

5. Brief description of intervention / innovation:

 25 ready-to-serve value added products were developed from pelagic and fresh fishes. Their 
production processes and storage methods were standardized as well as appropriate packing 
methods were evolved. A complete business model for production and promotion of these 
products has been developed after elaborate consumer and market studies. The list of products is 
given below :

 Sweet dumplings, Dates delight, Sweet hearts, Fish Cutlet, Fish Roll, Samosa, Fish squares, 
Chikuwa, Fish momos, Munchy bites, Mayo wrap, Fish purse, Donut, Cute tots, Spring roll, Fish 
Kofta balls, Crispy crescents, Lollipop, Burger patties, Sweet n sour wrap, Fish bread, Stuffed 
florets, Cheesy treat, Fish Manchurian, Fish Casserole, Fish noodles

 At the initial phase, the viability of the business model to support a small scale fishery enterprise 
was demonstrated at 4 locations viz., Palakkad, Ernakulam, Quilon and Kannur by equipping 
fisherwomen SHGs at these locations with the entrepreneurial skills required for production 
and marketing of these products. The ventures were highly successful and the fisherwomen 
SHGs are running the following outlets ‘Fish Magic’ (Palakkad), Fresh n Fish (Ernakulam), Fish 
Magic (Kollam) and Food Court (Kannur) in a profitable manner by gaining patronage among 
the consumers.

 The business model perfected after studying these ventures was then transferred on consultancy 
basis to KSCDC and the Corporation is planning to open 100 retail outlets throughout Kerala to 
market these innovative products.

 6. Name and address of the firm(s) which has commercialised it:

 i. Kerala State Coastal Area Development Corporation (KSCDC) on consultancy basis

 ii. ‘Fish Magic’, Palakkad under Chulliyar SC/ST reservoir fisheries welfare Society, Palakkad

 iii. ‘Fish Magic’, Kollam, commercialized by an SHG under Quilon Social Service Society an 
NGO based at Kollam

 iv. ‘Food Court’, Kannur commercialized by SHG registered under MATSYAFED, Kannur
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 v. Fresh n Fish, Munambam run by an Society Sree Dharma Sastha Paripala Samiti  

7. Area (state(s)/district(s)) covered:

 Kollam, Palakkad, Kannur and Ernakulam districts of Kerala.

 The retail outlets planned by KSCDC will be established in all districts of Kerala.

8. Volume/quantity of Annual production and approximate sale value:

Unit Volume Quantity of  Sale value
 production (annual)

Nalapakam, Kollam  Rs. 300 tonnes Rs. 11 crores

(production unit under KSCDC) 

9. Benchmark (existing similar product) and Consumer acceptance, particularly in case of food 
products: 

 The pelagic fishes anchovies, mackerel and sardine fetch low price in market due to unorganized 
marketing efforts, lack of hygienic handling, bulk landing & improper storage. Value addition 
of these nutritious fishes is little due to small size, spines & unpleasant odour. Lately, there is 
a boom in value added non-vegetarian food products market where meat products rein and fish 
products is absent. Fish being a healthier option to meat, a potential market exist for innovative 
fish food products with good taste and flavour where small pelagics has definite advantage over 
other species due to low raw material price.  Market studies conducted under the project in 
urban areas proved that customers are ready to pay more for hygienically produced innovative 
ready-to-cook and ready-to-eat products from low value fishes. The project overcame the natural 
limitations of these fishes to value addition and succeeded in developing an array of products 
acceptable to urban markets. The value-added production facility modeled here procures the raw 
material directly from fishermen and pays higher for bringing the catch in good condition. The 
facility is being run by fisherwomen trained under the project in production and management, 
who were marginalised by middlemen-controlled marketing system prevailing in landing centres. 
This model of value addition when emulated and spread across could lead to more revenue for 
the fishermen and will be an incentive for them to keep the quality of the catch at a higher level. 
Also, fisherwomen themselves could get gainfully employed adding more revenue to families of 
primary producers.  

 Most of the fish and fishery products have not reached the potential domestic markets and the 
consumer still lack access to quality fish based products.  To compete with the products based 
on meat, the fish products have to be developed and marketed targeting the younger generation 
highlighting the nutritional benefits. The fish processors who are mostly women lack awareness 
and  proper guidance for establishment of fish processing units in small scale though R & 
D organizations offer capacity building programmes and various agencies are ready to offer 
financial support. Under the project several innovative products were developed and women 
registered as SHGs under fisheries co-operative society were trained in product development.

10.  Status of patenting, if patentable, trademark or any other IPR title, if applicable
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 Trademark name ‘FISHMAID’ registered under the project

11.  Status of publication and publicity

Publication : 

 V.Geethalakshmi, S. Ashaletha, M. Nasser and Daniel Raj (2013) Consumer preference          and 
willingness to pay for value added fish products in Palakkad, Kerala. Indian Journal of Fisheries 
60(3) 67-71.

 Wide publicity was given to the public through Documentary film, News articles, distribution of 
pamphlets 

 A mega trial marketing conducted at ‘Aquashow International’ conducted at Cochin during 
2012, following this, a series of exhibitions and trial marketing were held including in Arunachal 
Pradesh. 
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Technology IV
1. Title of the Sub-project: Responsible Harvesting and utilization of selected small pelagics and 

freshwater fishes

2. Name of CPI/CCPI: Dr K.V. Lalitha 

3. Title of technology: Hygienically packed fresh fish

4. Commercialization status with date of licensing/MOU:

 The technology to process, pack and market hygienic fresh fish in retail packs branded as 
‘SeaFresh’ as complete business model was taken up by the following entrepreneur : - 

 Mr Gerald, ‘Green Fish’, Ochanthuruth, Ernakulam, KERALA

5. Brief description of intervention / innovation:

 A protocol for procuring, handling, cleaning, processing, packing and marketing fresh fish 
in retail packs was standardized by the project team. The biochemical, organoleptic and 
microbiological studies were carried out and the protocol perfected and the shelf life of the 
product was ascertained. Under chilled conditions the ‘SeaFresh’ products processed following 
the protocol can be stored for 7 days. Extensive consumer preference and market studies were 
conducted to devise the marketing strategy for these products. A women friendly vending kiosk 
was designed and fabricated under the project for roadside vending of the packed fresh fish.

 Fisherwomen group, SAMRUDHI registered under the NGO Quilon Service Society, Kollam 
were trained in Seafresh product development. The fisherwomen were able to run the production-
cum-marketing unit ‘Samrudhi’ at Kollam and sell ‘SeaFresh’ at 15 locations across the city. 
The venture has sustained for the past 3 years with steadily increasing number of customers for 
‘SeaFresh’ products.

 After perfecting the business model by studying the success of ‘SAMRUDHI’ unit the ‘SeaFresh’ 
business model was commercialized through a consultancy with ‘Green Fish’, Ochanthuruth, 
Ernakulam. Presently the production unit Green Fish is catering to the needs of approximately 
800 to 1000 customers daily. Further M/s Kerala Arabian Seafoods- Thrissur, M/s Trends 
group- Trivandrum and M/s Greenliving, Ernakulam have also taken up the technology for 
commercialization.

 6. Name and address of the firm(s) which has commercialised it:

  a. ‘Samrudhi’, (Unit under QSS), Quilon Service Society, QSS Building, Sagara

         Vaady, Kollam – 13, Kerala

  b. ‘Green Fish’, Ochanthuruth, Ernakulam, Kerala

  c. M/s Kerala Arabian Seafoods- Thrissur

  d.  M/s Trends group- Trivandrum and 

  e. M/s Greenliving, Ernakulam

 7. Area (state(s)/district(s)) covered:
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  KERALA – Kollam and Ernakulam

 KARNATAKA - Bangalore

Unit Volume Quantity 
 of production (annual) Sale value

Green Fish, Ernakulam 125 tonnes Rs.130 lakhs

8. Volume/quantity of Annual production and approximate sale value:

9. Benchmark (existing similar product) and Consumer acceptance, particularly in case of food 
products: 

 Fresh fish is traditionally sold in roadside markets by women vendors in Kollam and all over 
Kerala as is the practice in many states. These markets are located near to fish landing centres.  
Fish procured from the landing centres are sold fresh without ice especially from afternoon 
till late evening at Kollam. No cleaning or dressing is done at these locations. Very few super 
markets sell frozen fish for high end consumers in the city but small pelagics are not available 
in these markets. Most of the consumers purchase from roadside markets for their daily needs 
which include species like seer fish, sardine, mackerel, anchovies, silver bellies etc. The 
consumer studies did under the project revealed consumer preference for hygienic quality fresh 
fish especially the smaller fishes which are difficult and time consuming to clean. Consumers 
preferred ready-to-cook retail packs and were willing to pay more for the convenience.

10. Status of patenting, if patentable, trademark or any other IPR title, if applicable

 Trademark ‘Seafresh’ registered for the product by the project

11. Status of publication and publicity

 Wide publicity was given to the public through distribution of pamphlets explaining the merits 
of the product – quality and nutrition aspects.
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Technology V
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr. K.V. Lalitha

3.  Title of the technology: Protocol for hygienic dry fish production

4.  Commercialization status with date of licensing/MOU:  

 Technology transferred to 

 i. MS Swaminathan Research Foundation (training mode) 

 ii. Kerala State Coastal Area Development Corporation, Trivandram (consultancy mode) - 

 MoU Signed : 06/05/2013

5.  Brief description of intervention/innovation

 A procedure was standardised for hygienic drying of fishes using Calcium propionate for 
enhancing the shelf life of the end product. The optimum combined drying process using sun light 
and electric/ machine drier was perfected for five species of small pelagic fishes. A cost effective 
and modern rack system for solar drying was designed for fish drying. For better consumer 
appeal an appropriate package design for products was designed. The improved grade dry fish 
produced through the protocol developed was branded as ‘Drish’ a trade name registered under 
the project. Extensive trial marketing revealed high consumer acceptance Drish and consumers 
were willing to pay more for good quality products. A novel display system with product catalog 
was designed and fabricated for creating consumer awareness. A few coated & fried and pickled 
products from dried fish was newly developed which also received consumer patronage. Market 
linkages for the products was established both in domestic and overseas markets.

6.  Name and address of the firm(s) which has commercialized it:  

 Kerala State Coastal Area Development Corporation (KSCDC), Trivandram, Kerala

7.  Area (states(s)/districts(s) covered: 

Name of Unit Volume of production Sale value per  
 per year annum

Nalapakam 60 tonnes Rs.2.1 crores

 All coastal states of India

8.  Volume/Quantity of annual production and approximate sale value: 

9.  Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 

 The production of dry fish is livelihood for thousands of coastal fisherwomen along Kerala coast. 
Sun drying is being carried out traditionally as a house hold activity in coastal areas of Kerala 
by fisherwomen. The main species which are used for drying are sardine, mackerel, anchovies, 
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prawn, sole fish, silverbelly, lizard fish, bral and manangu. 

 The processors procure fish from fishing harbor through auction. On an average three times a 
week fresh fish is procured for drying.  Some of the fisherwomen procure fish at affordable rate 
when market-prices are low. The women processor operate in a group of 2-3 members each and 
fresh fish are procured preferably  in small medium sizes as it will be convenient for frying by 
the consumer. 

 Drying is carried out in tarpaulin sheets/mat in the household premises. The end products is 
ready in 3 days time and packets for sale in ½ kg,150 gm or 80 gm  retail packs. On an average, 
a profit of Rs.1000 to Rs.1200 was realised by one group through each batch of production of 
approximately 20 kg. The dry fish is supplied to nearby shops and to markets through agents. 

 Small scale roadside vending is also done in the village by some groups. During some months 
due to fat content the product gets yellow/ red coloration which is not preferred by the consumer. 
Also shortage of fish and price fluctuation on higher side were cited as the constraints. 

 Extensive market studies conducted through the project revealed that dryfish is in demand 
throughout the year and no branding or quality standard exist. 

10.  Status of patenting, if applicable, trademark or any other IPR title, if applicable: 

 Trade name registered as Drish under the project

11.  Status of publication and publicity: 

 Video film and Institute publications
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Technology VI
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr. K.V. Lalitha

3.  Title of the technology: Hygienic bulk drying system for Bombay Duck

4.  Commercialization status with date of licensing/MOU:  

 Technology transferred to NETFISH, MPEDA and MoA was signed on 15/11/2013

5.  Brief description of intervention/innovation

 A model low cost, fly proof, hygienic bulk drying system was developed for production of dried 
Bombay duck. An indigenous water treatment system was erected for reducing the bacterial load 
of the product. The traditional rope lines used for scaffolding the fishes for drying were replaced 
by PVC pipes for hygienic and quality product. Using polypropylene nets, the drying lines were 
covered to prevent the flies from laying eggs. The drying system was perfected by modifying the 
height of the drying lines to avoid pests and animals spoiling the products while drying. Capacity 
of drying chamber: 2.5 tonnes

6.  Name and address of the firm(s) which has commercialized it:  

 Network for Fish Quality Management and Sustainable Fishing (NETFISH)

 MPEDA, Cochin

7.  Area (states(s)/districts(s) covered: 

 Valsad, Gujarat 

8. Volume/Quantity of annual production and approximate sale value: 

 Volume : 15 tonnes

 Sale value : Rs. 15 lakhs to Rs. 20 lakhs (per yard)

9. Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 

 The annual catch of Bombay duck is around 80,000 to 1,00,000 tons. Jaffarabad  located in 
Amreli district of Gujarat is the premier landing centre for Bombay duck and drying is carried 
out in large scale in this area. High moisture content of the species restricts any form of value 
addition. 

 The drying process is carried out in traditional manner by scaffolding i.e. hanging on stakes 
which takes 2 to 3 days during which it dries. But the product gets contaminated and accumulates 
dust. Further flies lay egg on the products which degrades the quality. Energy intensive hygienic 
drying methods cannot be adopted by the fishermen because the moisture level is huge and it will 
not be cost effective. Since the value realized for the product is low the fishermen are not keen in 
adopting the hygienic drying practices such as cleaning the fish using potable water and onboard 
hygienic handling. 
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 During off-season the drying units are able to produce 40  to 200 kg of dry Bombay duck whereas 
during peak season (Sep to Dec) each unit produces 1400 1600 kg in 2-3 days. The storage period 
of dry Bombay duck is 4 months. The average annual sale was recorded for peak season as Rs.9 
lakh and during lean season as Rs. 1lakh.

 Extensive market studies conducted at major markets for Bombay duck in Mumbai show the 
demand for good quality hygienically produced Bombay duck. Leading dry fish exporters 
expressed their interest in promoting quality dry Bombay duck products from Jaffarabad.

10. Status of patenting, if applicable, trademark or any other IPR title, if applicable: 

 Tradename registered as Fishstix under the project

11. Status of publication and publicity: 

 i. Brochure on ‘Hygienic bulk drying system for Bombay Duck’

 ii. Booklet on ‘Marketing of dry Bombay duck : Challenges and opportunities’

 News articles
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Technology XII
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr K.V. Lalitha

3.  Title of the technology: Fish ensilage based Organic manure

4.  Commercialization status with date of licensing/MoU:  

 Technology transferred to ‘Jaivashree’ an SHG at Munambam, Cochin

5.  Brief description of intervention/innovation

 Ensilaging technology perfected for commercial operation by designing  appropriate production 
line. Organic fertilizer formulated with coir pith which is again a waste from coir industry. N P 
K value of fertilizer is 2.5-4.5%(N), 1.5-3%(P), 1.5 – 2.5% (K). Through this process processing 
units can attain zero-waste status.

6.  Name and address of the firm(s) which has commercialized it: Jaivashree, Munambam  

7.  Area (states(s)/districts(s) covered: 

 Kerala 

Name of Unit Volume of production Sale value per annum

Jaivashree, Munambam 10 tonnes Rs. 10 lakhs

8.  Volume/Quantity of annual production and approximate sale value: 

9.  Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 

 Commercially available organic manure for plants/crops is highly priced. Whereas the Fertifish 
manure is derived from fish waste and cost effective. The nutrients essential for plant growth are 
on par with any of the commercial organic manure in the market. Consumer feedback obtained 
for the product has shown high level of acceptance. Fisherwomen who are involved in drying 
and small scale marketing can be trained in producing manure based on fish waste for additional 
earnings.

10.  Status of patenting, if applicable, trademark or any other IPR title, if applicable: 

 Tradename registered as Fertifish under the project

11.  Status of publication and publicity: 

 Brochure on ‘Fertifish’
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Technology VIII
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Title of the technology: Omega-3 enriched chicken meat

4.  Commercialization status with date of licensing/MOU:  

 Technology has been transferred on consultancy basis to M/s Kokkarako Poultry Farm. MoU 
Signed : 28/11/2013

5. Brief description of intervention/innovation

 Extraction of Poly Unsaturated Fatty Acid (PUFA) from sardine oil was perfected and experiments 
showed that supplementation of PUFA concentrate in chicken feed can effectively incorporate n-3 
fatty acids in the meat of chicken. The incorporation was confirmed using Gas Chromatography. 
Experimental trials with chicken could successfully demonstrate that the PUFA diet effectively 
increases the quality was desirable when compared to the standard diet. A sensory evaluation of 
meat quality of PUFA enriched chicken was also evaluated. 

6.  Name and address of the firm(s) which has commercialized it:  

 Mr. Abdul Nasser, Kokarakko Poultry Farm, Pattambi, Palakkad, KERALA

7.  Area (states(s)/districts(s) covered: 

 Palakkad, Thrissur

8.  Volume/Quantity of annual production and approximate sale value: 

 30000 kg, Rs 14.7 Lakhs. 

9. Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 

 Sensory evaluation of omega -3 enriched meats received good acceptance.

10. Status of patenting, if applicable, trademark or any other IPR title, if applicable: Nil

11. Status of publication and publicity: 

 • Staff reporter, Introduction of omega 3 enriched poultry egg, Kerala Kaumudi, 27/07/2013.

 • Staff reporter, Eggs to give that extra nourishment, Times of India, 07/06/2013.
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Technology IX
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Title of the technology: Omega-3 enriched chicken egg

4.  Commercialization status with date of licensing/MoU: 

 The technology is adopted for wider commercial scale up under the Agri-sustainable village 
programme of Government of Kerala. 

5.  Brief description of intervention/innovation:

 Extraction of Poly Unsaturated Fatty Acid (PUFA) from sardine oil was perfected and protocol 
for incorporation of PUFA concentrate in chicken feed was perfected to effectively enrich chicken 
egg with PUFA. The incorporation was confirmed using Gas Chromatography. Experimental 
trials with chicken could successfully demonstrate that the PUFA diet effectively increases the 
weight of the eggs and the quality was desirable when compared to the standard diet. A sensory 
evaluation of quality of PUFA enriched chicken egg also gave encouraging results. 

6.  Name and address of the firm(s) which has commercialized it: 

 Kumbalangy Agri tourism Society, Ernakulam district., KERALA

7.  Area (states(s)/districts(s) covered: Ernakulam

8.  Volume/Quantity of annual production and approximate sale value: 

 78375 nos, Rs 3.5 Lakhs 

9.  Benchmark (existing similar product) and consumer acceptance, particularly in case of food 
products: 

 The egg production from the locality has got a boost and the improved eggs are having a better 
sensory evaluation and consumer acceptance, attracting additional cost.

10.  Status of patenting, if applicable, trademark or any other IPR title, if applicable: Nil

11.  Status of publication and publicity: 

 • Staff reporter, Introduction of omega 3 enriched poultry egg, Kerala Kaumudi, 27/07/2013.

 • Staff reporter, Eggs to give that extra nourishment, Times of India, 07/06/2013.
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ANNEXURE 4
Proforma-3

Details of rural entrepreneurship/ Rural Industries developed

Rural Industry I
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and  

freshwater fishes

2.  Name of CPI: Dr  K.V. Lalitha

3.  Name of Rural Industry with Address:  M/s Bright Metals, Kollam

4.  Contact: Phone and E-mail of rural Industry: Mr Radhkrishnan, Karunagapally, Kollam

5. Investment (Rs.): NAIP funds :  Rs.Nil

 Industry/Entrepreneur : Rs. 30,00,000 

6.  Product(s) produced and marketed:  Fuel efficient propellers

7.  Annual Production (kg or litre):     150 units

8.  Raw materials (s) and Quantity Used/Year (kg or litre):   NA  

9.  Cost of raw material (per kg or litre):   NA

10.  Price of Product: In Whole sale   : NA

 : In retail          : Rs.65,000 (average)

11.  Type of Beneficiaries: Fishermen/Boat owners

12.  No of Beneficiaries: 900

13.  How the industry is beneficial to Primary Producers: 

 The project team has studied the ring seine fishery, operational efficiency of the boats, and 
hardware components and designed and developed fuel efficient propellers for 7 ring seine design 
groups. Trial runs of commercially operated ring seine vessels with the improved propellers 
proved to be fuel efficient and saved 19% fuel on an average, enhancing the earnings of a boat by 
Rs.52,000/- per month. The technology has been transferred to a leading propeller manufacturer 
at Kollam who is catering to the ring seine fishing fleet along Alleppey, Kollam coast. Millions 
of rupees can be saved by the ring seine fishing industry if this technology gets adopted in a large 
scale.

14.  Estimate Employment Generation/year (person days):     5 Persons, 300 Days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The project team from CIFT has given the necessary training to the propeller manufacturer. 
Several Workshops were conducted along the coastal belt for creating awareness among the 
fishermen.
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 Rural Industry II
1. Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

  freshwater fishes

2.  Name of CPI: Dr  K.V. Lalitha

3.  Name of Rural Industry with Address:  M/s Sree Muruga Propellers, Kozhikode

4.  Contact: Phone and E-mail of rural Industry: Mr Salu, Kozhikode    

5.  Investment (Rs.): NAIP funds  : Rs.Nil

  Industry/Entrepreneur : Rs. 20,00,000 

6.  Product(s) produced and marketed:  Fuel efficient propellers

7.  Annual Production (kg or litre): 100 units

8.  Raw materials (s) and Quantity Used/Year (kg or litre): NA     

9.  Cost of raw material (per kg or litre): NA

10.  Price of Product: In Whole sale   : NA

 : In retail : Rs.65,000 (average)

11.  Type of Beneficiaries: Fishermen/Boat owners

12.  No of Beneficiaries: 500

13.  How the industry is beneficial to Primary Producers: 

 The project team has studied the ring seine fishery, operational efficiency of the boats, and 
hardware components and designed and developed fuel efficient propellers for 7 ring seine design 
groups. Trial runs of commercially operated ring seine vessels with the improved propellers 
proved to be fuel efficient and saved 19% fuel on an average, enhancing the earnings of a boat by 
Rs.52,000/- per month. The technology has been transferred to a leading propeller manufacturer 
at Kollam who is catering to the ring seine fishing fleet along Alleppey, Kollam coast. Millions 
of rupees can be saved by the ring seine fishing industry if this technology gets adopted in a large 
scale.

14.  Estimate Employment Generation/year (person days):   5 Persons, 300 Days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The project team from CIFT has given the necessary training to the propeller manufacturer. 
Several Workshops were conducted along the coastal belt for creating awareness among the 
fishermen.
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Rural Industry III
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

  freshwater fishes

2.  Name of CPI:   Dr.K.V.Lalitha

3.  Name of Rural Industry with Address:  Fish Magic, SB Junction, Palakkad

4.  Contact: Phone and E-mail of rural Industry : Mr Chandran

          Chuliyar

          Mudhalamada P.O.,Palakkad

          Mob. 09539289811

5.  Investment (Rs.): NAIP funds   : Rs.90,035

   Industry/Entrepreneur    : Rs. 1,00,000 (loan)

6.  Product(s) produced and marketed  :  Value added products from fish

7.  Annual Production (kg or litre)   : 12 tonnes 

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Fish – 12000 kg

        Ingredients – 6000 kg 

9.  Cost of raw material (per kg or litre)  : Rs. 60 to Rs. 80 per kg (fish)

10.  Price of Product : In Whole sale    : NA

    : In retail   : Rs. 15 to Rs.50 depending on the product

11.  Type of Beneficiaries: Tribal fisherwomen, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries: 5

13.  How the industry is beneficial to Primary Producers: 

 Product development from Freshwater fishes add more value to them and fetch more revenue 
to the primary producer. The production unit is run by fisherwomen belonging to schedule 
caste/schedule tribe who were equipped them with the necessary skills to produce and market 
innovative value added products from fish. This has helped them to come out of their inhibitions, 
enabled them to manage a business enterprise on their own making the purchase and business 
decisions. And so the consumers benefit to get the most of the nutrition of freshwater fishes as it 
is handled and processed according to the hygiene protocol.

14.  Estimate Employment Generation/year (person days):  5 Persons, 300 Days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The production unit has obtained grant from Society for Assistance to Fisherwomen (SAF) 
under the Department of Fisheries, Kerala and is being regularly monitored for progress. The 
mandatory approval from the food safety authorities has been obtained.
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Rural Industry IV
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

      freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Name of Rural Industry with Address: Fresh n Fish, Munambam

4.  Contact: Phone and E-mail of rural Industry : Mr Shanmugam, Munambam

          Palliport P.O.

          Mobile 9349126022

5. Investment (Rs.): NAIP funds   : Rs.46,254

    Industry/Entrepreneur  : Rs. 5,00,000 

6.  Product(s) produced and marketed  : Value added products from fish

7.  Annual Production (kg or litre)   : 15 tonnes 

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Fish – 15000 kg

        Ingredients – 7500 kg 

9.  Cost of raw material (per kg or litre)  :   Rs. 40 to Rs. 80 per kg (fish)

10. Price of Product: In Whole sale   :  NA

   : In retail    :  Rs. 15 to Rs.80 depending on the product

11.  Type of Beneficiaries  : Coastal fisherwomen, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries: 10

13. How the industry is beneficial to Primary Producers: 

 The fisherwomen who are employed in the production unit were either unemployed or involved 
in small scale drying of fish where the returns were meager. The project team has trained them the 
modern techniques of fish handling, processing and product development to  establish industry to 
get a regular income. By channelizing the quality marine catch to the production unit the primary 
producer stands to benefit as the bulk landed fishes fetches low price at the landing site.

14.  Estimate Employment Generation/year (person days):  10 persons, 300 days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The production unit has obtained grant from Society for Assistance to Fisherwomen (SAF) 
under the Department of Fisheries, Kerala and is being regularly monitored for progress. The 
mandatory approval from the food safety authorities has been obtained.



155 

Rural Industry V
1. Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

 freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Name of Rural Industry with Address  : Fresh n Fish, Munambam

4.  Contact: Phone and E-mail of rural Industry :  Mr Shanmugam, Munambam

           Palliport P.O.

           Mobile 9349126022

5.  Investment (Rs.) : NAIP funds   :  Rs.7,20,510

  Industry/Entrepreneur    :  Rs. 5,00,000 

6.  Product(s) produced and marketed  :  Dry fish and fish products

7.  Annual Production (kg or litre)   :  25 tonnes 

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Fish – 100 tons   

9.  Cost of raw material (per kg or litre): Rs. 30 to Rs. 60 per kg (fish)

10.  Price of Product: In Whole sale   : NA

    : In retail : Rs. 250 to Rs.500 depending on the species/product

11.  Type of Beneficiaries : Coastal fisherwomen, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries: 10

13.  How the industry is beneficial to Primary Producers: 

 The fisherwomen who are employed in the production unit were either unemployed or involved 
in small scale drying of fish where the returns were meager. The project team has trained them 
the modern techniques of fish handling, processing and drying. They have been equipped through 
trainings the necessary skills to bring out hygienic products packed in customized attractive 
packets and sold in super markets. Through the establishment of this industry the fisherwomen 
have been able to get a regular income to the tune Rs.6000 per month. The consumer also stands 
to benefit as he gets a quality product with longer shelf life.

14.  Estimate Employment Generation/year (person days):  10 persons, 300 days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The production unit has obtained grant from Society for Assistance to Fisherwomen (SAF) 
under the Department of Fisheries, Kerala and is being regularly monitored for progress. The 
mandatory approval from the food safety authorities has been obtained.
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Rural Industry VI
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

     freshwater fishes

2.  Name of CPI     :  Dr. K.V. Lalitha

3.  Name of Rural Industry with Address  :  Food Court, St Angelo’s Fort, Kannur

4.  Contact: Phone and E-mail of rural Industry : Smt Vanaja, Coordinator, MATSYAFED  
          Kannur 

5.  Investment (Rs.): NAIP funds   : Rs.Nil

    Industry/Entrepreneur  : Rs. 5,00,000 

6.  Product(s) produced and marketed  :  Value added products from fish

7.  Annual Production (kg or litre)   : 8.5 tonnes 

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Fish – 8500 kg

        Ingredients – 4250 kg 

9.  Cost of raw material (per kg or litre)  :  Rs. 30 to Rs. 50 per kg (fish)

10.  Price of Product: In Whole sale    : NA     

     : In retail  : Rs. 15 to Rs.80 depending on the product

11.  Type of Beneficiaries : Coastal fisherwomen, Fishermen, Consumers and NGO’s

12. No of Beneficiaries: 5

13. How the industry is beneficial to Primary Producers: 

 The fisherwomen who are employed in the production unit were either unemployed or involved 
in small scale drying of fish where the returns were meager. The project team has trained them the 
modern techniques of fish handling, processing and product development to establish industry 
to get a regular income. By channelizing the quality marine catch to the production unit the 
primary producer stands to benefit as the bulk landed fishes fetches low price at the landing site. 
The consumer is able to get innovative fish products which is nutritious and has immense health 
benefits compared to meat based products. The fisherwomen are able to earn Rs. 6000 per month 
through this venture.

14.  Estimate Employment Generation/year (person days): 5 persons, 300 days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and 
how the food safety and quality assurance of end product are being ensured: 

 The production unit has obtained grant from Society for Assistance to Fisherwomen (SAF) 
under the Department of Fisheries, Kerala and is being regularly monitored for progress. The 
mandatory approval from the food safety authorities has been obtained.
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Rural Industry VII
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

         freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Name of Rural Industry with Address: Samrudhi, QSS Building, Vadi, Kollam

4.  Contact: Phone and E-mail of rural Industry :  Mr Martin

           Mobile 09526608487

5.  Investment (Rs.): NAIP funds   :  Rs.2,34,164

    Industry/Entrepreneur  :  Rs. 4,10,000 

6.  Product(s) produced and marketed  :  Hygienically packed fresh fish

7.  Annual Production (kg or litre)   : 14.4 tonnes

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Fish – 30 tonnes   

9.  Cost of raw material (per kg or litre)  : Rs. 40 to Rs. 60 per kg (fish)

10.  Price of Product: In Whole sale   : NA

    : In retail   : Rs. 140 to Rs.150

11.  Type of Beneficiaries : Coastal fisherwomen, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries: 15

13.  How the industry is beneficial to Primary Producers: 

 The fisherwomen who are employed in the production unit were either unemployed or involved 
in small scale drying of fish where the returns were meager. The project team has trained 
them the modern techniques of fish handling, processing, packing and marketing. Through the 
establishment of this industry the fisherwomen have been able to get a regular income. They 
feel empowered and come up in the social status catering to the needs of the todays’ health and 
quality conscious consumers. Under the project, women friendly kiosks for fish vending was 
designed and fabricated and provided to the industry.  The industry has provided socio-economic 
upliftment to the fisherwomen. Under the project the fishermen were trained to bring quality 
marine catch by adopting hygienic onboard handling practices. By channelizing the quality 
marine catch to the production unit the primary producer stands to benefit as the bulk landed 
fishes fetches low price at the landing site.

14.  Estimate Employment Generation/year (person days):  15 persons, 300 days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The production unit has obtained grant from Society for Assistance to Fisherwomen (SAF) 
under the Department of Fisheries, Kerala and is being regularly monitored for progress. The 
mandatory approval from the food safety authorities has been obtained.
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Rural Industry VIII
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

       freshwater fishes

2.  Name of CPI: Dr. K.V. Lalitha

3.  Name of Rural Industry with Address: ‘Fish Magic’, Kollam beach, Kollam

4.  Contact: Phone and E-mail of rural Industry  :  Mr Martin

            Mobile 09526608487

5.  Investment (Rs.): NAIP funds    : Rs.Nil

    Industry/Entrepreneur   : Rs. 5,00,000 

6.  Product(s) produced and marketed   : Value added fish products

7.  Annual Production (kg or litre)    : 8.5 tonnes

8.  Raw materials (s) and Quantity Used/Year (kg or litre) : Fish – 8.5 tonnes  

9.  Cost of raw material (per kg or litre)   : Rs. 40 to Rs. 60 per kg (fish)

10.  Price of Product: In Whole sale     : NA      
 : In retail : Rs. 15 to Rs.70

11. Type of Beneficiaries : Coastal fisherwomen, Fishermen, Consumers 

12. No of Beneficiaries: 5

13. How the industry is beneficial to Primary Producers: 

 The fisherwomen who are employed in the production unit were either unemployed or involved 
in small scale drying of fish where the returns were meager. Under the project, the beach retail 
outlet was designed and the fisherwomen were encouraged to start the production unit for value 
added fishery products by giving training in modern techniques of fish handling, processing, 
product development and marketing . Through the establishment of this industry the fisherwomen 
were empowered and able to get a regular income. The industry has provided socio-economic 
upliftment to the fisherwomen. Under the project the fishermen were trained to bring quality 
marine catch by adopting hygienic onboard handling practices and by channelizing them  to the 
production unit the primary producer stands to benefit as the bulk landed fishes fetches low price 
at the landing site. The fisherwomen are now earning Rs.10000 per month through this venture.

14. Estimate Employment Generation/year (person days):  5 persons, 300 days

15. CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The mandatory approval from the food safety authorities has been obtained.
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Rural Industry XI
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

                                         freshwater fishes

2.  Name of CPI     : Dr.K.V.Lalitha

3.  Name of Rural Industry with Address  : Jaivashree, Munambam

4.  Contact: Phone and E-mail of rural Industry :  Mrs Maheshwari, Munambam

          Palliport P.O. 

5.  Investment (Rs.): NAIP funds   : Rs.60,719

    Industry/Entrepreneur  : Rs.1,00,000 (loan)

6.  Product(s) produced and marketed  :  Organic manure from fish waste

7.  Annual Production (kg or litre)   :  8 tonnes

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Fish – 16000 kg

       + Ingredients for ensilanging 

9.  Cost of raw material (per kg or litre)  : Rs. 5 per kg + transportation cost as applicable

10.  Price of Product: In Whole sale    : NA

   : In retail    : Rs. 60 per kg

11.  Type of Beneficiaries     : Coastal fisherwomen, Consumers

12.  No of Beneficiaries    : 3

13. How the industry is beneficial to Primary Producers: 

 The fisherwomen employed in organic manure production industry from fish waste  were either 
unemployed or involved in small scale drying of fish where the returns were meager. The project 
team has trained them in production and marketing of organic manure under a brand name which 
has gained consumer patronage. Through the establishment of this industry the fisherwomen 
have been able to get a regular income to the tune of Rs.8000 per month. By utilizing the fish 
waste, the ordeal of disposal of fish waste is averted and environmental pollution is reduced. 

14.  Estimate Employment Generation/year (person days):  3 persons, 300 days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The production unit has obtained grant from Society for Assistance to Fisherwomen (SAF) under 
the Department of Fisheries, Kerala and is being regularly monitored for progress. The mandatory 
approval from Pollution Control Board and local government agencies has been obtained for 
running the unit. The production unit has also tested the product in laboratory and composition 
of manure is printed on the cover.
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Rural Industry X
1. Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

 freshwater fishes

2.  Name of CPI     : Dr.K.V.Lalitha

3.  Name of Rural Industry with Address  :  Kokarako Poultry Farm

                   Kondurkara, Pattambi

                   Palakkad

4.  Contact: Phone and E-mail of rural Industry :  Mr. M. P. Abdul Nazer

                  Parambil (H) 

                                 Kondurkara, Pattambi 

                  Palakkad

5.  Investment (Rs.): NAIP funds   : Nil 

  Industry/Entrepreneur    : 4.5 Lakhs

6.  Product(s) produced and marketed  : Omega-3 enriched chicken meat

7.  Annual Production (kg or litre)   : Rs. 30,000 kg

8.  Raw materials (s) and Quantity Used/Year (kg or litre): 12,000 nos

9.  Cost of raw material (per kg or litre)  : Rs. 20/chicken

10.  Price of Product: In Whole sale   : NA      :  
   In retail   : Rs. 100/ chicken 

11.  Type of Beneficiaries : Coastal fisher women, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries : 3

13. How the industry is beneficial to Primary Producers: 

 In a small scale poultry unit, as per the standard design made, a minimum of 3 people get 
employed and each entrepreneur can gain an income of not less than Rs 10, 000/- per month.  
This technology will also be a source of income generation for women employed small groups, 
and NGO’s.

14.  Estimate Employment Generation/year (person days):  3 Persons, 360 Days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The project team from CIFT has given the necessary information regarding the technology to the 
entrepreneurs. A standard design for a small poultry unit was also developed for the production 
of omega-3 enriched chicken.



161 

                                                                       Rural Industry XI
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

freshwater fishes

2.  Name of CPI    : Dr. K.V. Lalitha

3.  Name of Rural Industry with Address : Backyard Poultry Farm, Kumbalangi, Ernakulam

4.  Contact: Phone and E-mail of rural Industry : Mr. Sivadattan, Coordinator

 Kumbalangi Agri-sustainable village project Kumbalangi, Ernakulam

5.  Investment (Rs.) : NAIP funds   : Nil 

    Industry/Entrepreneur  : Rs.5000

6.  Product(s) produced and marketed  :  Omega-3 enriched eggs

7.  Annual Production (kg or litre)   : 15975 eggs

8.  Raw materials (s) and Quantity Used/Year (kg or litre): 100 chicks

        3600 kg feed

9.  Cost of raw material (per kg or litre)  : Rs. 20/chick

10.  Price of Product: In Whole sale   : NA

    : In retail   : Rs. 8 per egg 

11. Type of Beneficiaries: Coastal fisher women, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries: 30 (1 in member each unit; there are 30 units.)

13. How the industry is beneficial to Primary Producers: 

 The fisherwomen who are maintaining backyard poultry at present have been selected and trained 
in omega-3 enriched egg production. The backyard units have been upgraded with infrastructure 
like cages to maintain 100 birds in a unit. Feeding protocol has been taught to the fisherwomen 
and the eggs are packed in trays for sale in premium market. The fishermen gain to earn a 
minimum Rs. 6000 per month.

14.  Estimate Employment Generation/year (person days):  30 persons 360 days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and 
how the food safety and quality assurance of end product are being ensured: 

 The project team from CIFT has given the necessary information regarding the technology to 
the entrepreneurs. A standard design for a user friendly cage to maintain the birds was also 
developed for the production of omega-3 enriched eggs. Laboratory testing of eggs confirmed 
incorporation of omega-3 in significant quantity in the eggs. 
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Rural Industry XII
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and

      freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Name of Rural Industry with Address: Green Fish, Ochanthuruth Ernakulam, Kerala

4.  Contact: Phone and E-mail of rural Industry : Mr. Gerald

          Velleparambil (H), Murikkumpadam   
         Azheekkal, Ernakulam  

5.  Investment (Rs.):NAIP funds   : 2.34 Lakh

    Industry/Entrepreneur  : Rs.50, 000/-

6.  Product(s) produced and marketed  :  Hygienically processed and packed fresh fish

7.  Annual Production (kg or litre)   :  Rs. 54000 kg

8.  Raw materials (s) and Quantity Used/Year (kg or litre): 90,000 kg

9.  Cost of raw material (per kg or litre): Rs. 65/-

10.  Price of Product: In Whole sale      : NA

     : In retail  : Rs. 150/-

11.  Type of Beneficiaries: Coastal fisher women, Fishermen, Consumers and NGO’s

12.  No of Beneficiaries: 15

13.  How the industry is beneficial to Primary Producers: 

 In a medium level base unit, as per the standard design made, minimum of 10 people get employed 
and each woman entrepreneur can gain an income of not less than Rs 6250/- per month.  This 
technology will also be a source of income generation for women employed small groups, and 
NGO’s.

14.  Estimate Employment Generation/year (person days):  15 Persons, 300 Days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The project team from CIFT has trained the women entrepreneurs. A design for a small fresh fish 
unit based on HACCP standards were also developed for retailing of fresh fish. 
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Rural Industry XIII
1.  Name of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

 freshwater fishes

2.  Name of CPI: Dr.K.V.Lalitha

3.  Name of Rural Industry with Address  :  Dry fish, Munambam

           Ernakulam, Kerala

4.  Contact: Phone and E-mail of rural Industry :  Edwin Joseph

           Randuthikkal (H), Munambam  

           Ernakulam  

5.  Investment (Rs.):     NAIP funds   :  3.55 Lakh

    Industry/Entrepreneur  :  Rs.50,000/-

6.  Product(s) produced and marketed: Hygienically processed and packed dry fish

7.  Annual Production (kg or litre): Rs.37, 500 kg

8.  Raw materials (s) and Quantity Used/Year (kg or litre): Rs.1, 50,000 kg

9.  Cost of raw material (per kg or litre): Rs. 60/-

10.  Price of Product: In Whole sale   : NA

      : In retail : Rs. 300/-

11.  Type of Beneficiaries: Coastal fisher women, Fishermen, Consumers and NGO’S

12.  No of Beneficiaries: 15

13. How the industry is beneficial to Primary Producers: 

 Under the project, hygienic dry fish production method is standardized. Minimum of 10 people 
get employed and each woman entrepreneur can gain an income of not less than Rs 6000/- per 
month.  This technology will also be a source of income generation for women employed small 
groups. During bulk landing of fishes most commonly used method of preservation is drying. 
Products prepared will have longer shelf life and is a source of income generation for women 
groups. Being a nutrient rich product, the consumers will also derive the benefit of good health. 

14.  Estimate Employment Generation/year (person days):  15 Persons , 300 days 

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The technology for dry fish products has been successfully disseminated to women groups under 
the project. Several trainings and workshops were conducted to equip the group workers to start 
the production. 
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Rural Industry XIV
1.  Title of Sub-project: Responsible harvesting and utilization of selected small pelagics and 

        freshwater fishes

2.  Name of CPI     : Dr  K.V. Lalitha

3.  Name of Rural Industry with Address  :  Hygienic bulk drying yard for Bombay   
          Duck  Umargam, Gujarat

4.  Contact: Phone and E-mail of rural Industry : Mr Apurva Vasava

             Secretary, Umargam Society

5.  Investment (Rs.): NAIP funds   : Rs. 15,000

    Industry/Entrepreneur  : Rs. 2.5 lakhs 

6.  Product(s) produced and marketed  :  Fishstix (Dry Bombay Duck, superior grade)

7.  Annual Production (kg or litre)   : 15 tons

8.  Raw materials (s) and Quantity Used/Year (kg or litre): 150 tons    

9.  Cost of raw material (per kg or litre): Rs.15,00,000

10.  Price of Product: In Whole sale   : Rs. 100 to Rs.150

    : In retail   : Rs.200 to 220

11.  Type of Beneficiaries: Fisherwomen/Fishermen

12.  No of Beneficiaries: 100

13.  How the industry is beneficial to Primary Producers: 

 The cost-effective drying system, a model hygienic bulk drying system established in 
collaboration with NETFISH, MPEDA at Umargam, Gujarat has enabled the fisherwoman to 
produce hygienically packed quality Bombay duck. The product will fetch a good margin at the 
whole sale market. A brand FISHSTIX has been registered for the product and super markets 
have expressed good response to the retail pack of the product.

14.  Estimate Employment Generation/year (person days):  100 Persons, 250 Days

15.  CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured: 

 The project team from CIFT has given the necessary training to the fisherwomen in Bombay 
Duck drying. Microbiological studies at lab level was conducted on the end product at CIFT 
ensure quality.


