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Fishes are highly perishable food commodity due to high protein content, hence 

essential to sale for its immediate use or process and preserve.  Fishes are 

processed by drying, salting, smoke-treatment, freezing and deep freezing or 

freeze drying. Instead of high costs of processing and preservation the fisher tribes 

use age old, simplest, cost effective, easy operating and environment friendly 

traditional methods to remove scales and sun drying. Catch size of 10-12 cm. are 

de-scaled by three different traditional methods using river sand gravels as 

polishing material. De-scaled fishes were cut equally into two pieces through cleft 

of mouth from head to caudal fin and cleaned in river water, gutted and washed 

directly in river water and dried on iron metal wire or locally available fibre ropes 

by hanging.  Small sized thrash fish catch was beach dried without de-scaling and 

gutting. Dried fish are sold locally for Rs. 70-80/Kg. Fishes were not treated with 

salt was a speciality of processing. The traditional methods appears unhygienic 

with partial de-scaling, therefore, improvements in the method were suggested. 

Fisher communities stay for 3-4 months on the banks of river with simple, 

satisfactory and traditional ways of living. They use all natural resources from 

river basin for their daily needs. 
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INTRODUCTION 

Traditional knowledge and wisdom of the local 

people is very important to document our heritage 

and India is a well known country for its traditional 

knowledge over the years (Patil et al., 2014). Fish 

tends to perish immediately after some time after 

catch, their processing and preservation is first 

priority of fishermen and fish shopkeepers before 

and after marketing of catch. Sun drying is the most 

ancient and cost effective method of fish processing 

all over the world. Due to sun drying, there are 

losses of nutrients like fibres, carbohydrates and 

essential amino acids but still it is in use as one of 

the cheap methods (Kamruzzaman, 1992). Recently, 

the mechanized drying is practiced in fishery 

industry but during heavy landing especially small 

sized fishes in fresh water capture fishery from 

rivers and reservoirs, fishes are preferably dried in 

sunlight. Based on variations in species and body 

size the fish are either gutted before drying or dried 

without gutting as a whole (Babare et al., 2013; 

Sugumar et al., 1995) It is necessary to remove 

scales from fish body called de-scaling as scales are 

non-edible and increase the time required for drying 

and also prevent moisture loss from fish body. 

Therefore, the scales should be removed for 

efficient drying of fishes (Sugumar et al., 1995). In 

India about 17% fish catch is sundried
 
(Bhat et al., 

2013). Sun drying is simplest, oldest known and 

least expensive method of fish preservation used 

worldwide.  
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The method employed for handling and processing 

the catch in Marathwada and parts of India are still 

traditional; on the other hand fish is highly 

perishable due to high protein content. Already 

there is heavy load of bacteria on the skin, gills and 

in the intestine that readily invades into fish muscles 

after the death of fish. The microbes, thereby starts 

fish flesh digestion as a natural process of nitrogen 

cycle in nature (Cutting, 1996).  

Sun drying of fish is though most ancient 

method but it takes long time therefore method of 

salt curing is employed in many parts of India 

(Govindan, 1985) to remove moisture from fish 

body, therefore fishes are either brined or wrapped 

in salt powder before sun drying (Sugphapala et al., 

2012).  Apart from these most common known facts 

of fish processing, traditional and unhygienic ways 

of handling and processing fishes to remove the 

scales and sun-drying without using salt is 

highlighted in the present study. It is different from 

all known methods. The fisher tribes from the 

selected study area were of opinion that the 

application of salt before drying is responsible for 

early decay of fish (Shanthini and Patterson, 2002). 

During the current work, main focus was on the 

study of traditional de-scaling method and sun 

drying. It was also observed that these low income 

group poor fisher tribes live happily on the bank of 

river in the plane sandy coastal areas (Fig. 5) for 3-4 

months. In their stay they use the available natural 

resource in the river basin area to fulfil their basic 

needs of survival like food, shelter and water. For 3-

4 days in a week they use harvested fish as their 

main food either dried or in fresh condition. Plenty 

of dry fire wood available in the coastal region of 

river is used in daily cooking of food. Water 

percolated in a shallow pit of 1-2 ft. depth which 

they prepare in the sand of river coast is a drinking 

water source for them. Small huts of dome shape 

they prepare from locally available wet and fresh 

stem parts of Ipomoea sp. of weed but they cover it 

with polythene sheets is a cheap shelter for them. 

The coconuts released by deities during religious 

pooja and ceremonies in to the river reached to the 

river coast by drifting from one to next place are 

free additional source of nutrients for them. The 

children of fisher tribes collect this coconut by 

searching along river coast and they prepare a kind 

of Spicy recipe called ‘Chatni’ by mixing with 

green chilli and green coriander leaves, it is used 

with fish curry. The children also involved in 

domesticating 1-2 goats, the goat’s milk is used to 

prepare daily tea and it is a source of side business 

to earn money by selling the goats in nearby local 

bazaar (Market).      

 

MATERIALS AND METHODS 
To determine the traditional method of sun drying 

of fishes and the way of life practiced by fisher 

tribes living along the coast of river Godavari in 

Maharashtra State, 53 different villages with fisher 

tribe population and 74 different families of fisher 

tribes living in the temporary huts along Godavari 

river coast during fishing season were visited during 

August 2013 to September 2014. The study area is 

as shown in fig. 7 and 8. The interviews of 

individual or a group of fishermen and fisherwomen 

(age group 15-50 years) were conducted with the 

participation of 1:1 ratio of men and women and 

dependent children, because man was involved in 

fishing while the women was involved in 

processing. Therefore, usually the couples of fisher 

tribe are involved in fish drying activities. The 

members of fisher population interviewed during 

this study were the tribes mainly from Bhoi, Zinga-

Bhoi and Koli tribal communities; these are 

common fisher tribes of this region (Chavan et al., 

2015).  

The information received from the fisher 

tribes about the fish drying were recorded in the 

form of videos and the photographs and stored as a 

traditional knowledge electronic database in the 

Laboratory of Aquatic Parasitology and Fisheries 

Research, Department of Zoology, Swami 

Ramanand Teerth Marathwada University, Nanded, 

Maharashtra, India.  A free and informed 

consent form was read out and made available to 

those who participated in the study. The interviews 

were recorded using digital recorders and later 

transcribed for analysis. The fish specimens 

collected were processed and identified by referring 

International Fish Base on taxonomy (Froese & 

Pauly, 2014, Jhingran VG, 1991) to the lowest 

possible taxonomic level and preserved.  

It was observed that the fisher tribe families 

were involved practically in the fish catch activities 

at the fishing sites away from their main home in 

villages. They live for 3-4 months in temporary huts 

in the coastal region of river Godavari. Children 

were involved in the activities to carry the catch 

from site of fishing to site of processing and assist 

in fish processing during their school holidays.  

The sun drying process mainly include 

following steps-  
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1. Fish catch 

Fishermen only were involved actively in fishing. 

In the study area, after month of October, the water 

level in river Godavari goes down and almost stops 

to flow in many parts of the selected study area. The 

fishing activities are in peak during August to 

October months each year due to flooding of river. 

In this peak season of fishing, the fish species like 

Catla catla, Labeo rohita, Channa species, Wallago 

attu of large size were common having good market 

demand. After month of October the large size fish 

catch was rare and occasional while the fishes like 

Labeo bata, Labeo boga, Labeo fimbriatus, Chela 

phulo, Chela bakaila, Rohtee kotio, Rohtee vigorsi, 

Chanda ranga, Chanda nama,Tilapia sp. 

Notopterus kapirat, Belone sp. and 

Amblypharyngodon mola get trapped in to the gill 

nets in large quantity.   

2. Removal of scales using hand and foot 

Scales from fish body were removed by traditional 

method. 2-3 kg quantity of all fish species in the 

fresh catch was collected in a iron metal container 

and rough, medium sand gravels from the same 

river was added in the container and fishes were 

rubbed with foot (Fig. 1). To prevent foot injuries 

from fish fin spines foot wear was used. Within 3-4 

minutes the rubbing process was completed. The 

foot rubbing force against the roughness of sand 

gravel was useful to remove the scales from fish 

body. In this process, only the large sized scales 

from fish species were found to be removed easily 

but partially. A batch of fish catch processed in such 

a partial and unhygienic manner was subjected for 

next step of processing called cleaning and gutting. 

Thrash fish with small sized scales on their body 

were not processed for de-scaling and gutting. Few 

fishermen instead of foot rubbing method use hand 

rubbing method for de-scaling which seems more 

hygienic and effective. To remove the scales using 

hands, the fish in a bunch were rubbed on the flat, 

rough surface of stones (Fig. 2).     

3. Cleaning and gutting of fish  

After removal of scales, the fishes of all species 

and size group were cleaned in river water to 

remove the mucous, blood stains, silt, scales and 

visceral content. To remove the visceral organs a 

cut in the fish abdomen was prepared either by 

using hands or knife.  

4. Cutting of cleaned fishes  

As shown in the fig. 3, the cleaned fishes were cut 

into two equal halves. Cut was taken along 

longitudinal axis of the fish body from mouth to tail 

but two halves of the body remain attached in the 

tail fin region which is useful to hang on the ropes 

for drying. Locally available traditional sickle was 

used to cut the fishes. In the fish cutting process 

women from fishermen families were involved (Fig. 

3). Fishes of less than 5-7 cm total body length 

(Small fish) were dried as it is without removal of 

scales on the open sand beach of river visceral 

content; without cleaning and cutting. Small sized 

fishes were sun dried by spreading on sandy planes 

of the river banks for 4-5 days (Fig. 5.).  

5. Sun drying of fish on ropes and river beach 

In the sun drying process the descaled, gutted and 

cut fishes were hanged in a series, closely set on a 

metal wire or cotton ropes. The wires and ropes 

were tied between two wooden poles. The distance 

between wooden poles was 8-10 ft. and two rope 

lines were 1-2 ft. distance apart one above the other. 

The ropes were tied 4-5 ft. above the ground level 

(Fig. 5) to prevent the theft from foxes, dogs and 

cats during night. The sun drying method of this 

region was superior than the method adopted by 

fisher tribes of Kashmir in terms of the way of 

hanging the fish on ropes during drying (Bhat et al., 

2013).  

 

Results  

Salt is used in fish processing in many parts of 

world to preserve the fishes for long term use but 

salt was not used by the tribes of this region, they 

were not worried for the durability and freshness of 

the final product but more worried about the 

appearance and weight of dried fish to earn more 

price. Sun-dried fishes were in the size of 5-10 cm. 

Dried fishes are found regularly used in their diet by 

the tribal communities in the study area to get 

essential amino acids like lysine and methionine 

which are usually in less quantity in rice as their one 

of the main food. 

Fishes were exposed to sun-radiations for 2 days by 

hanging on metal wire and coir ropes. The fish 

drying stages were vertical and in 90
0
 angle with 

ground in a row from east to west direction.
 
 Fishes 

were marketed for 80-120 INR/kg as retail price in 

nearby fish markets and local bazaars. Unhygienic 

method for de-scaling and processing was done by 

the fisher tribes. All the fish processing practices 

were carried out on the river coast at their 

temporary huts. De-scaled and cut fishes subjected 

for sun-drying were neither cleaned nor washed 

with river water or any other water source. Fisher 

tribes were not giving any attention whatsoever to 

the fish processing in terms of hygiene which was 

observed to be one of the major concerns.
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Fig. 1. De-scaling of fish catch by foot. Fig. 2. De-scaling of fish by brushing on rough ground. Fig. 3. 

Cutting of fish for drying. Fig. 4. Fish drying under the shade. Fig. 5. Sun drying of fish by hanging on 

metal wires or cotton strings between wooden poles. Fig. 6. Filling the dried catch in bag. Fig. 7, 8. Study 

area to collect the data.                                      
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Fish drying and marketing of dried fishes 

was a cyclic process. One batch of dried fishes 

within 2-3 days was removed from the drying ropes 

filled in poly-bags and transported using motorcycle 

or bicycle and marketed.  

 

Discussion 

Tribal informed that due to use of salt, the dried fish 

get browning effect resulting into less market 

demand.  Similarly, fishes were dried for more than 

2-3 days resulted into great reduction of fish body 

weight results into fewer prices in the market, 

because dried fish price depend on weight. It was 

observed that about 11% moisture is favourable for 

the growth of spoilage bacteria in fishes. In the salt 

based sun drying process by the fishers of 

Minneriya reservoir in Sri Lanka 1:3 concentration 

of salt and water was used to dehydrate the whole 

fish catch and to move little quantity of salt in the 

fish body. Fishes were kept for 2-3 days in an 

empty bucket then subjected to sun-drying (Chavan 

et al., 2015); whereas in the present study, salt 

based sun drying of fishes was not applied. When 

this method of Sri Lankan fishermen was discussed 

with the fisher tribes of study area, they replied that 

the fish body size should be small (5-10 cm.) to dip 

the whole fish into salt solution otherwise large fish 

need to cut first then salt treated. The fisher tribes 

apply the salt based sun drying during winter season 

when the sun light is not so intense to prevent the 

house fly (Musca domestica) infections and fungal 

growth. Fish is rich in lysine and methionine hence 

to compensate the fewer amounts in rice, the fish is 

complementary and good alternate food for the 

fisher tribes in this region (Babare et al., 2013) 

hence they consume the dried fish regularly. Dried 

fish compensate the demand and supply and 

shortage of fresh fish in the markets around 

Marathwada region and facilitate the consumers for 

assured availability of fish for routine consumption.  

It was observed that the fisher tribes in this region 

found to use the Jowar roti (kind of locally made 

bread prepared from the flour of cereal grain Jowar 

(Sorghum vulgare). Tribes also reported that, fish 

consumption with jowar roti is a good combination 

useful for digestion, assimilation and better health.  

 It is estimated that 12.0 kg /capita 

consumption of fish is good for growth and better 

health (Chukwu, 2009) but in the present study per 

capita consumption of fish was less as compared to 

consumption of chicken and goat mutton. Variation 

in method of fish drying based on fish species and 

tribal specific was also found in different parts of 

world (Balchandran, 2001). Fish drying process is 

practised in different parts of the world with great 

variation in its basic procedure, for instance fish 

drying varies with type of fish species to be dried 

and the type of tribal communities involved. Degree 

of moisture level from 10 % to 60 % processing 

temperature range from less than 5
0 

C to 120
0 

C and 

processing time (sunlight exposure time) from half 

an hour to several months are reported from 

different parts of world. In the present investigation, 

tribal’s practice to expose the fish to sun radiation 

for 2 days by hanging on ropes then the rope dried 

fishes were further  sun dried for another 2 days by 

spreading on open ground and filled in polythene 

bags (Fig. 6) for marketing in nearby local bazaar 

(market). The dried fishes are sold to a retailer or 

wholesaler for Rs. (INR) 80-120/kg. 

Actually, the dried fishes obtained as a final 

product, were not hygienically processed and 

handled by tribes; similar problem was also 

reported in Tamilnadu, India (Balchandran, 2001). 

During drying and processing of fish, there are 

chances of contamination by soil and sand 

inhabiting microbes on the open sea beaches and 

river coasts (Balchandran, 2001). In the present 

study, it was remarkably observed that very least 

care was taken during scale removal because either 

by bare foot or using foot with footwear the fishes 

was macerated in a plastic tub with little quantity of 

rough sand gravel from the river. In this process of 

de-scaling, the scales were incompletely removed 

from fish body; then the dirty fishes, thus obtained, 

were neither cleaned nor washed/rinsed using water. 

Infact, all such dirty fishes were processed by 

vertical cut all along the body and dried on ropes. 

When discussed with the fisher tribes on the 

unhygienic method of removal of scales and cutting 

on open sandy coast of river, then 98 % fishermen 

answered, ‘we don’t bother about the infection of 

microbes from soil and we don’t understand what 

does the hygiene and infection mean to fishes?’, 

because during sun drying all the external and 

internal micro flora associated with fishes get killed. 

Therefore, they were not interested in wasting time 

in re-cleaning of de-scaled and cut fishes.  
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