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INTRODUCTION 

FIsh is a cheap source of animal protein, available to meet the nutritional 

reqUIrement of our growing population. Because of its nutritive value 

supplementIng our protein and vitamin deficient diet, the demand for fish and fish 

products has been nsing. In the context of increasing health consciousness in the 

modem world, fish and fish products are considered to be among the safest foods of 

ammal ongIn. But the per capita consumption of fish in India is five kg against 

world average of 12 kg. Apart from being a source of food, fishery products also 

fInd some significant industrial uses. Fish is an efficient converter of energy, 

converting plant food to nutritional animal food and, therefore, has a number of 

advantages in terms of productivity. In order to increase our food supply, attention 

has now been diverted to the sea. Fishery products are either exploited from natural 

water bodIes or through various kinds of aquaculture. 

Marine products have been as important group of commodity exported 

from India. Among marine products exported shrimp is the dominant item. India is 

recognIsed as one of the world leaders in tish production and export. India ranks 7th 

In world In terms offish production and India's share in world fish production is 3.9 

per cent. India exported 13,94 I 9 tonnes of marine products worth 893.37 crores in 

1990-91 of which frozen shrimps accounted for 44.75 per cent in quantity and 74.2 

per cent in value*' The country's fish production has increased from 1.9 million 

tonnes ( 1981 ) to 4.2 mi Ilion tonnes ( I 991-92) - a growth of 4.5 per cent over the 

previous years. Fish production during 1991-92 was 4.2 million tonnes and the 

------------------------------------------------------------------------------------------------------------
* \iarine Products Export Development Authority. 1992. Hand book on shrimp farming. 
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ultImate potentIal IS 8.4 million tonnes, both from manne and inland sectors which 

offers vast scope for further exploitation*. 

The major contribution of shrimp is from the sea. But of late, the 

production from the sea catch is diminishing due to various reasons such as over 

exploitation, aquatic pollution etc. and now it has reached the stage of stagnation 

with regard to production from natural resources. 

In order to augment shrimp production and to meet external demands and 

to Increase foreign currency earnings, aquaculture is the alternative method. 

The problem 

India's dependence on capture fisheries for fish is high. In India, marine 

fish production by 1992-93 was 2.29 million tonnes against potential of 3.9 million 

tonnes. Besides, in India, fish consuming population is about 56 per cent and is 

growing at the rate of 0.6 per cent per annum*' This is because fish protein forms a 

good base for human nutrition due to its high quality, high digestability and high 

growth promoting value. 

Eventhough we have an immense potential in marine fisheries sector our 

production is not commensurate with the available potential. We have already 

achIeved a limit of 82 per cent of exploitable resources of the inshore fisheries and 

very little scope is left for further exploitation. To meet the needs of projected 

* James, P.S.B.R., Sehara, D.B.S. and Kumar, M.R. 1993. Prospects for marine fisheries 
development in new economic environment. Agricultural Sitn. in India. : 345-351 



global population by 2025 AD, 162 million tonnes of fish products are required to 

maintain an estimated per capita level of 19.1 kg. The world production from 

capture fisheries was 80.4 million tonnes by 1989, which may stabilize to around 

100 million tonnes by 2000 AD. Hence the solution to feed the seafood hungry 

population rests on the rapid expansion of aquaculture. Out of 1.2 million hectare of 

coastal land available for brackish water aquaculture, only 68,000 hectare is under 

shrimp farming at present in India. The area under shrimp/fish culture is 68,237 

hectare and of this about 75 per cent are following traditional practices of prawn 

culture. Emphasis should be given to develop these farms on scientific lines so that 

the productivity can be increased to 4 to 5 times from a mere 350 kg/hectare at 

present. 

Fish culture along with paddy cultivation is a widely practised system of 

integrated farming in many parts of South-East Asian countries. In India although 

paddy cum fish culture was practised in certain areas, with the advent of improved 

varieties of paddy which requires intensive application of pesticides, fish cultw-e 

was neglected. However, oflate, efforts are being made to revive fish culture along 

with paddy cultivation. Out of 7 million hectare of saline affected soils of India, 5 

million hectare are under rice cultivation and the latter offers scope for paddy cum 

fish culture*. 

The coastal belt of Kerala has a unique system of rice cultivation in saline 

soils known locally as pokkali cultivation. The term 'pokkali' refers to a saline 

resistant variety largely cultivated in Emaku1am district. The total area under saline 

* Uppal, HL. 1962. Land reclamation research institute, Punjab pubL p.47 



soIls of Kerala IS estimated to be 26,400 hectare of which 20,000 hectare are in 

. Emakulam district alone, the remaining area being distributed among Alleppey, 

Cannanore and Trichur districts. The pokkali area is characterised by the vast 

difference in salinity between the seasons. The water is low in salinity, nearly fresh, 

during the period June-November during which a paddy crop is taken. After the 

monsoon ceases, the salinity builds up and high salinity makes rice cultivation 

Impossible. During this period these fields are utilised for the traditional practice of 

prawn culture. It is estimated that 5000 hectare of pokkali fields are used for the 

traditional method of prawn culture known as 'prawn filtration'**. With the ever 

increasing export market for prawn ways and means to improve the prawn, 

production from the pokkali fields, and more essentially the quality of the prawn 

produced have got special significance. In this context improved method of prawn 

culture by selectively stocking suitable and commercially important species of 

prawn in these fields has got great potential. 

Recognising the importance of prawn culture as a source of seafood 

supply, and it also being the major contributor to India's seafood export, the present 

study on economics of paddy-cum-prawn culture was undertaken in pokkali fields 

of Emakulam district of Kerala state where the practise is mostly confined to. 

This study is an attempt to understand the extent to which farmers are benefited by 

practising prawn culture along with paddy cultivation. An attempt is also made to 

work out economics of paddy cultivation as well as of prawn cultivation and to 

analyse their resource use efficiency. 

------------------------------------------------------------------------------------------------------------
** Jose, M.M., Mathew, P.M. and Jose, S. 1987. Feasibility and economic viability of 

selecnve culture of Penaells indicus in pokkali fields. Proc. of National Seminar on 
Estuarine Management, Thiruvananthapuram, p. 3 79-3 81 
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The specific objective of the study are 

1) To compare the cost and returns of paddy cultivation, paddy-cum-prawn 

filtration and improved method of prawn cultivation. 

2) To measure the resource use efficiency and to identify the factors responsible 

for profitability. 

3) To identify the constraints in the development of prawn culture. 

Scope of the study 

Comparative study on the economics of paddy-cum-traditional method of 

prawn culture and improved prawn cultivation in pokkali lands would be of much 

help to pra\\,TI farmers and entrepreneurs who wish to have a realistic picture on the 

feasibility and economic viability of prawn cultivation. Analysis of resource use 

efficiency will be useful to farmers, in helping them to maximise production 

through judicious utilization of resources and in reducing input cost by integrating 

pra\\,TI culture with paddy cultivation in pokkali area. Information on the cost 

structure will be of use to policy makers in developing plans. 

Limitations 

The sample survey method was adopted for collecting relevant data. 

There were no production records with respondents and hence information and data 

relating to costs and returns were elicited from the memory of the respondents. 

However, every effort was made to minimise the errors by cross questioning and 

cross checking. Data were collected only from farmers undertaking paddy and 

pra\\,TI crops in their O\\,TI land and those farmers leasing in or leasing out land for 

cultrvatlOn were not included in the sample. In the case of improved method of 
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prawn culture, smce almost all farmers were rearing J>ellaells illdicus (Naran), data 

relatmg to costs and returns were collected for this species of prawn only. 

Plan of work 

This thesis IS divided into six chapters including the present introductory 

chapter. The second chapter deals with the review of related studies in the contex1 

of the present investigation. The third chapter deals with description of the study 

area and fourth chapter deals with methodology used in the process of investigation 

in the areas under study. This is followed by a presentation of the results and dis­

cussion of the findings in the fifth chapter. Chapter six summarises the-study, which 

is followed by the list of references and an abstract. 



~eview Df .,//iterllture 
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REVIEW OF LITERATURE 

A comprehensive review of past studies is important for proper 

perception of concepts, research design and method of analysis of any research 

project. Hence an attempt has been made to review the past studies which are 

relevant to the economics of paddy and prawn culture in terms of methodology and 

subject matter. Since the literature on paddy-cum-prawn culture is scanty literature 

pertaining to the subject on different types of integrated farming has also been 

reviewed. 

Nair (1962) conducted a study on mixed farming in pokkali lands. He 

estimated that a typical pokkali farmer gets ten thousand pounds of paddy fetching 

Rs.3000 for every six acres ofland. About seven thousand nuts were gathered from 

coconut trees grown on bunds, and these, when sold, fetched about Rs.lOOO. The 

lease amount that was gained by leasing out land for fish farming was Rs.1 000. The 

total expense amounted to Rs.500 which included labour charges for preparing the 

field, maintenance of bund and harvesting coconuts. A total profit of Rs.4500 per 

annum was realised from this type of mixed farming. 

A study on the economics of fish culture in paddy fields (1964) found out 

that an average yield of 90 kg of fish/acre can be obtained by taking up fish culture 

In paddy field with the additional benefit of a slight increase in the yield of paddy. 

Fishes feed on weeds and insects, and sap the nutrients in the field. The author is of 

the view that application of super phosphate, ammonium sulphate and sodium 

nItrate tends to increase the production of microscopic floating algae, and simlarly, 
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manunng wIth cowdung enhances the production of wheel animalcules and 

watertleas which constitute food for fish. 

Lakshmanan (1974) conducted experiments to compare the difference in 

growth and production of fishes with and without fertilization and supplementary 

feeding and found a 5-7 fold increase in growth and production of fish which were 

supplemented wIth artificial feed and fertilization. In general 5-30 kg of artificial 

feed is needed daily, thus a quantity of 4500 kg to 6750 kg feed per hectare per year 

IS required to feed a fish stock of 4500 fishes. Since the growth of fish has a direct 

relationship to the quantity of feed supplied, the rate of daily ration may be adjusted 

to the growth of fish. According to him, minimum wastage and maximum 

utilization are the criteria to be observed in adopting the supplementary feeding 

method. 

George (1974), in his study on prawn culture in the seasonal and 

perennial fields of Vypeen island, found that the total expenditure required to run 

the seasonal field is higher than that of the perennial field, and the net income re­

alised from the seasonal field is always better. In seasonal fields paddy is ~so 

cultivated during May-October and income per hectare for paddy cultivation 

realised was Rs.2261.45. The average total income from paddy as well as prawn 

amounted to Rs.4278lhectare from seasonal fields while the average total income 

from perennial fields was estimated to Rs.2871lhectare. From the above results it 

was concluded that paddy cum prawn culture is more profitable than the culture of 

prawn alone. 

Nair (1975) compared the production and revenue obtained from 

paddy-cum-traditional method of prawn culture and the scientific culture of prawn 
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alone. Prawn production by the traditional method of prawn culture with the law 

market priced Metapenaeus dobsoni varied from 500 kg to 1200 kg per hectare per 

year and the average revenue from this production amounted to Rs.3,500 per 

hectare per year. By adopting scientific cultural practices it would be possible to 

obtain a production rate of 1000 kglhectare of Penaeus indicus and Penaeus 

momJ<.ion alone twice a year. This will bring in RS.30,000 per hectare per year. He 

is of the view that selective stocking of desirable species and adoption of systematic 

cultural operations can certainly increase the yield and its value considerably. 

Alikunchi (1978) in his study on role of hatcheries in commercial farming 

of penaeid shrimps stated that in the context of the ever increasing demand for 

export of shrimp, artificial breeding and successful larval rearing of desired species 

of prawn on a large scale could easily be organised in India if proper hatchery 

facilities are provided. There are possibilities of organising systematic collection of 

prawn seed from natural resources as an industry which would be the first step to 

encouraging shrimp farming as seed would then be available to interested shrimp 

farmers. The inherent bottlenecks of uncertain supplies, non-uniform size, mixture 

of species, prolonged storage etc. necessitate controlled breeding of desired species 

to ensure adequate supply of quality seeds. 

According to Chitambaram (1978) certain strategies are to be adopted for 

boosting up commercial shrimp farming in India. The sites of prawn farming should 

be given on a long term lease for minimum period 30 years. Supply of shrimp fry 

and juveniles on a commercial basis by selected agencies may be encouraged for 

each region. Another important step is to develop suitable measures for prevention 

of depletion of fisheries and protection of natural nursery grounds by enforcing 

closed seasons and preventing the capture of small shrimps by destructive gears. 
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DWlyedi (1978) In his study on prospects and perspectives In prawn 

culture states that to develop brackish water farming, it IS necessary to obtain 

stocking material of the desired species of fish and prawn under controlled 

conditions. Artificial feed of appropriate particle size for young ones of fish should 

also be developed. Since backwaters are a highly changing and dynamic 

enVironment, one should ensure enough supply of neretic water and supply of 

supplementary food should be controlled in order to avoid pollution. 

George (1978) studied the economics of traditional prawn culture in 

paddy fields in Kerala and compared the profitability with that of intensive prawn 

culture. The results of experiments conducted in Vypeen island near Cochin during 

1977 shows that the income per hectare for paddy realised was Rs.2261.45, the net 

profit being Rs.674.25Ihectare. The yield of prawn from traditional fields was 734.6 

kg per hectare. This yield realised an income of Rs.6,888.87 per hectare as against 

an expenditure of Rs.6237.50 per hectare with a net profit of RS.651.37. The prawn 

catch was invariably dominated by the smaller species 'Thelly' which fetched very 

low price. The combined expenditure for paddy and prawn culture per hectare 

amounted to Rs.7554.50 and income to Rs.8880.12. Thus the net income from both 

paddy and prawn culture operations was Rs. 1325.62 while, the results of intensive 

prawn culture carried out under the project showed that in perennial fields, one 

could obtain an yield of ] 040-1560 kg of Naran per hectare per year. The above 

results shows that the intensive culture is definitely more remunerative than the 

traditional prawn culture. 

Gopalan el al. (1978) conducted case studies on improved method of 

prawn culture and traditional method of prawn culture. They found that on an 

average the net yield of edible organisms from improved operation came to 
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127345 kg per hectare. The average yield of shrimps came to 864.80 kg per 

hectare. Penaells indiclIs which fetches a higher pnce formed the main bulk of the 

shrimp yield. A total yield of 1372.39 kg per hectare was available from traditional 

field of which shrimp yield came to 637.46 kg per hectare and the highest 

contribution was that of Metapenaeus dobsoni which fetches a lower price. The 

results showed that the improved method of operation is economically more 

advantageous than the traditional one eventhough the former involves more initial 

expenditure. Improved operation could enhance the production of more 

economically important species and at the same time facilitated efficient utilization 

of juvenile shrimp resource naturally recruited to the paddy fields. 

Kumardas (1978) suggested certain measures to evolve effective strategy 

for the development of commercial shrimp farming. An important aspect of the 

strategy was providing the necessary infrastructure for the effective utilization of 

abundant brackish water resource and secondly the production of prawn seed by 

collection of natural resources and by artificial feeding. Another aspect of the 

strategy is the dissemination of technical know-how by scientific research in the 

field of prawn farming among prospective prawn farmers. 

Mammen et al. (1978) conducted demonstrations on shrimp farming 

assisted by MPEDA (Marine Products Export Development Authority) and found 

that the average rearing period of Naran (Penealls indicus) ranged from 67 days to 

137 days and yield per hectare ranged between 214 kg to 387 kg with an average of 

'272 kg. The net profit averaged at RS.2500 per hectare after meeting an input cost 

of RS.2280 per hectare and the survival rate was 43.34 per cent. 
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Panicker and Kadri (1978) conducted cage culture of giant fresh water 

prawn .-\ facrohracilium rosenbergii by feeding with cattle feed @ 3 per cent of body 

weight of prawns. Mortality rate in the course of experiment was only 25 per cent. 

The prawns had attained average size of 29 em and 1200 g weight with 9 months of 

stocking from the size of 3 em per 5 g at soaking. The gain in length and weight 

were encouraging and were indicative of feasibility of cage culture of fresh water 

prawn on commercial scale. An amount of Rs.230.12 was estimated to be the net 

profit, the total cost being Rs.67.88. 

Raje and Ranade (1978) found out the projected expenditure of shrimp 

farming separately for I and 2 hectare suitable for small scale farming of fisherman, 

5 and 10 hectare farms suitable for small scale industry and 25 and 50 hectare farm 

suitable for medium scale industry. The gross returns are calculated on the basis of 

shnmp production of 1 tonne per hectare at a selling price of Rs.30 per kg. Gross 

returns from the sale proceeds are directly related to the cultivation operations. Seed 

stocking is assumed to be at the rate of 1,00,000 post larvae per hectare. The total 

outlay increases with farm hectarage. However, cost of development of a 10 hectare 

farm will not be 10 times the cost of 1 hectare farms. Cost of cultivation operation 

will increase proportionately with farm hectarage with possible reduction in cost of 

feed and it is also found that with the increase in farm hectarage, expenditure on 

management will increase. Phasing of the farm economics over five years of 

operation shows that average annual returns on the investment comes to 32 per cent 

for I hectare farm, 36 per cent for 5 hectare farm, 14 per cent for 10 hectare, 23 per 

cent for 25 hectare farm and 26 per cent for 50 hectare farm. 

Rao (1978) studied the seed requirement for intensive culture of penaeid 

prawns in coastal waters in Kerala. According to him selection of species plays an 
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Important role in intensive culture of prawns and the criteria such as availability, 

, gro\\-1h rate, resistance to disease, cost of culture etc. determine the suitability of the 

species. He estimated the requirement of prawn seed for stocking in the existing 

fields of 5117 hectare and additional fields of 500 hectare that are to be reclaimed 

withm years, to be I 1,364 millions. The needed prawn seed can be obtained either 

from wild stock or from hatcheries established for this purpose. 

Reddi (1978) experimented with mixed culture of fish and prawn. The 

ponds were generally manured with raw cattle manure and superphosphate in initial 

stages and occassionally manuring was resorted to subsequently. Very rarely 

artificial feeding with groundnut oilcake and rice bran was given in small quantities 

in a few ponds when they are found unproductive. A production of 2000 kg of fish 

(chanos and mullets) plus 260 kg of prawns (P. monodon and P. indicus) per 

hectare per annum was obtained. Total capital investment amounted to Rs.30,000 

and recurring cost about Rs.8000. Total income realised per hectare was about 

Rs.19,250, net profit being Rs.II,250. It was also found that with the increase in 

pond area the personnel required would be proportionately less. He concluded that 

there is immense scope for increase in production of fish and prawn with use of 

artificial feeding. 

Silas (1978) studied the status of prawn culture in India and strategy for 

its development. The traditional practice of prawn filtration as carried out in Kerala 

was evaluated and its disadvantages were identified for the immediate development 

of prawn culture. He suggested streamlining the practice by selective stocking of 

faster growing species like P. indiclls and P. monodon. Polyculture of prawn with 

compatible species of fishes such as chanos and mullets is also highly remunerative. 

According to him for quicker development of prawn farming it is essential that clear 



policies and planned projects with defined objectives and resource allocation be 

evolved. 

Varghese (1978) studied the potential of brackish water prawn culture in 

India. To develop selective stocking and culture of prawns in brackish water 

infrastructure facilities should be improved. Controlled breeding of prawn that has 

shown promising results should be taken up seriously and hatchery production of 

prawn is to be commercialised. The cost of production on a per hectare basis of 

brackish water prawn culture shows that cost of production on variable costs is 

Rs.9630/- for P. monodon and Rs.8855/- for culture of P. indicus. Projected yield 

shows 1055 kg/hectare in case of P. monodon and 906 kg/hectare in case of P. 

indicus and total income realised is projected to be Rs.42200/- III case of 

P.monodon and Rs.32616/- in case of P. indicus on per hectare basis. 

Venkatesan (1978) studied brackish water prawn farming in Tamil Nadu. 

feneaus ilulicus and Peneaus mOI10ci0n are suitable species in brackish water and 

P. semiclilatlis in marine ponds of Tamil Nadu. Selection of proper site and suitable 

design for the construction of ponds and sluice gates are the most important factors 

that decide the success or failure of the farming project. Absence of appropriate 

legal frame work to facilitate the establishment of prawn farms is the most important 

bottleneck in the development of prawn culture in Tamil Nadu. He recommended 

that all the brackish water area under government which are suitable for prawn 

culture should be taken over by the Fisheries department for rational distribution 

among various agencies which seek them on long lease. 

Sinha (I 979) conducted a study on cost and returns of paddy cum prawn 

culture at Lembecherra Fish Seed Centre of Tripura state. Application of fertilizers 
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and manuring is done during pond preparation and artificial feeding during the 

, growing season. Analysis of cost and returns shows that total expenditure amounts 

to Rs.2930 per hectare and the total return to Rs.6600 per hectare, realising a net 

profit Rs.3670 per hectare within 3 months, According to him fish culture in paddy 

fields not only yields an additional income but also augments the paddy yield. 

Chen and Li (1980) in their study on integrated agriculture-aquaculture in 

the Inland fisheries of Taiwan found that the turnover of pond water was large and 

the production was low. The application of super phosphate has increased the yield 

per hectare by 50-80 per cent, when phytoplankton feeders (silver carp) formed the 

dominant species, Fish farming in irrigation ponds is widely practised in Taiwan; 

where about 2,000 hectare of irrigation ponds are used for polyculture of Chinese 

carps, 

Chitambaram (1980) conducted an experiment In commercial prawn 

culture in Pondichery stocking 5000 prawn seeds of species P. semicu/atus, 

P. indiLtls and P. monodon in 1979, Manuring with 500 kg of cowdung was carried 

out In the pond. The culture was maintained for 80 days and then harvested to yield 

330 kg of prawns, 200 kg of fishes and 50 kg of crabs realising a net profit of 

Rs.IO,860. Since the pond was in existence and used for prawn culture by natural 

stocking, no expenses for the preparation of the pond were included in the cost 

economics. Total expenditure amounted to Rs.lS40/- and total income realised was 

Rs. 12,400/-. These encouraging results show that there is considerable scope for 

expansion of prawn culture in Pondichery. 

Huat and Tan (1980) studied, rice-fish culture in South East Asia and 

observed that the yield of rice increased by IS per cent by the introduction of fish. 



• 

i 6 

The excreta of fish, additional fertilizers used and any remmants of supplemental 

, food increased the fertility of the soil. The income obtained from the sale of fish, 

compensates the loss, if any, in rice production. The introduction of herbivorous 

fish, control weeds and reduces weeding labour cost. They are of the view that since 

there are extensive areas of irrigated rice fields in Asian countries, there is immense 

scope for expansion by introducing fish culture. 

Tan and Khoo (1980) in their study on integration of fish farming with 

agriculture in Malaysia estimated that farmer's income from fish culture constituted 

22-60 per cent of the farm income in single cropped area of rice and 4-19 per cent 

in double cropped area. They concluded that fish formed a significant part of the 

total income of at least 60 per cent of the tenant farmers interviewed. According to 

him efficient management is of utmost importance in increasing the profit margin. 

Rajendran et al. (1981) conducted experiments In culturing fishes 

simultaneously with paddy in pokkali fields of Rice Research Station, Vyttila during 

1977-78 and observed that in ideal conditions production upto 183 kg per hectare 

can be achieved within a 109 days period with Etroplus. Since paddy cultivation is 

not so economical, additional income gained through fish culture is of great help to 

farmers. There was also a possibility of increasing the production of paddy as 

Elroplus had helped in removing hydrilla. The locally available as well as highly 

preferred food fish of Keralites viz. Etroplus suralensis, common carp and 

O::,pironemus goramy are the suitable species for culture along with paddy. 

Purushan (1986) in his study on recent advances in paddy cum fish 

culture observed that the culture of fish and paddy together can potentially increase 

and stablise income on rice farms and also the paddy post fish culture increased the 
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total annual yield. The fish can be beneficial in eliminating weeds mollusces and 

. mosquitoes, thereby reducing labour cost. He also studied the scope of paddy cum 

fish culture in Kerala and found that the rate of fish production in paddy fields 

stands much better and suggested the introduction of this practice in Kayal lands of 

Kuttanad and Kole, in addition to 26,000 hectare of pokkali fields. 

In a study on fish based mixed farming in waterlogged areas (1987), the 

author estimated the economics of a one hectare fish seed farm in water logged 

paddy fields and found that the total expenditure for the one hectare farm amounted 

to Rs.543701- and income per hectare amounted to Rs.835001-. The net income 

amounted to Rs.29,1301- per hectare which is a highly encouraging result of fish 

based mixed farming. 

Ahmed (1987) in his study on economics of different aquaculture systems 

in and around Kala water found that fresh water prawn may be stocked in shallow 

and small water impoundments - Kalas and Mudas - to get more profit. According 

to him most suitable species of fish is grass carp which is to be cultured along with 

other crops in poly culture system. 

Jose el at. (1987) conducted preliminary experiments on selective culture 

of P. indiclis in pokkali fields, during 1982. The study was mainly conducted to 

assess the feasibility and economic viability of P. indicus in pokkali fields. No 

fertilizer or supplementary feed was used for rearing the prawn. The prawn yield 

was I 7 kg and production rate worked out to 100 kg per hectare per 36 days. It 

could have been significantly higher if sufficient growing period was given. In 

adaptIve trials conducted in two farmers field, where groundnut oil cake was used 

as supplementary food, production rate of 552 kg of prawn in 83 days was obtained 
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with net profit ofRs.13,958. The results of this study shows that selective culture of 

P. indicus in pokkali fields is much more advantageous than the traditional prawn 

culture both in terms of yield and ec.onomy. 

Mathew and George (1987) conducted experiments in traditional pokkali 

fields in Panangad areas of Cochin during 1985-86 with a view to assess the 

feasibility of prawn culture along with paddy in pokkali lands. When fresh water 

fishes - major carps and brackish water fish - milk fish - were cultured in two fields 

along with the cultivation of improved variety of paddy Vyttila-1, the yield of which 

ranged between 1452 and 1641 kg per hectare, fish production in the range of 147 

to 418 kg perhectare per 4 months was obtained. The retrieval rate of carps was very 

poor but the common carp showed the maximum growth among all cultivated 

species. On the contrary, the performance of brackish water fish Chanos chanos 

was highly satisfactory both in terms of retrieval rate and average final weight. 

However higher growth rate of common carp indicates that it has considerable 

potential and can be raised in pokkali fields. In conclusion it is felt that with 

judicious manipulation of species combinations and stocking rates and adoption of 

suitable management practices fish production of about 500 kg per hectare per 4 

months can be obtained from the pokkali fields which will in turn enhance the 

economics of pokkali cultivation significantly. 

Mukundan (1987) estimated the economics of paddy cultivation and prawn 

cultivation in pokkali fields of Kerala. The total income from paddy amounted to 

Rs.5086 per hectare and net profit realised was Rs.506 per hectare. A net profit of 

RS.1402 per hectare and Rs.22,000 per hectare were obtained from traditional 

prawn culture and improved method of prawn culture respectively. The benefit cost 

ratios were also worked out as 1. 10 and 1.69 for traditional and improved method 
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of prawn culture respectively. He also suggested policy changes for improved 

prawn farming system like pooling of the land, establishment of more number of 

hatcherIes and organised marketing system. 

Purushan (1987) studied the economics of traditional prawn farming in 

Kerala and found that the proposition of paddy cultivation and prawn culture is 

encouraging if properly operated. On comparing the two, it is seen that almost 

double the profit is realised by way of traditional prawn culture than that of paddy 

cultivation. If improved method of prawn culture is adopted at large, prawn 

production from pokkali fields can be raised to at least 1 tonne per hectare which 

will definitely boost the economic returns manifold. 

Sethiadhas el at. (1989) evaluated the economics of paddy cum prawn 

culture in Kerala during 1981-84 based on data collected through sample survey 

covering Ernakulam district. The cost of paddy cultivation is worked out to about 

RS.2020-2780 per hectare. Labour accounted for 81 per cent of the total cost, seed 

10 per cent, sluice gate 7 per cent and miscellaneous expenditure 2 per cent. The 

average yield per hectare worked out to 19 quintal realising a gross return of 

Rs.3270-3900. The analysis of cost and returns of prawn filtration revealed that 80 

per cent of the total cost was accounted for lease value, labour cost 10 per cent, 

expenditure of sluice gate 5 per cent. The net returns per hectare from prawn 

filtration worked out to Rs.12001-. Annual net returns worked out to about RS.8200 

per hectare were received by farm owners from both paddy cultivation and prawn 

filtration, while those who cultivate paddy and lease out for prawn receive annual 

returns of RS.51301-. It is also found that on an average 53 mandays and 50 women 

days were employed per hectare for paddy cultivation and 81 mandays per hectare 

for prawn filtration. 
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Vyas (1989) in his study on fresh water fish culture in Indonesia reveals 

that common carp is used in this system very often and yields 1200 kg per hectare 

per year as an additional product besides the production of rice. It is also found that 

15 per cent higher returns can be obtained by growing fish along with rice. 

Mathew (1990) conducted experimental culture of giant fresh water 

prawn (Macrobrachillm rosenberKii) to study the culture potential of pokkali lands 

of Kerala. Juvenile prawns were stocked @ 3 prawns per m2 and were fed daily 

with supplementary food approximately @ 5 per cent of body weight. A food 

conversion ratio 0.9 to 1 was obtained for supplementary feed. The net profit 

obtained was Rs.7962 per hectare in 115 days with benefit cost ratio of 1.68. The 

above results show that pokkali fields of Kerala are well suited for farming of giant 

fresh water prawn during low saline period. 

Mathew (1990) studied the production and yield in selective culture of 

prawn and traditional prawn culture in pokkali fields in Ernakulam district during 

1987-89 and found that production rate in selective culture of prawn varied from 

305 kg per hectare per 68 days to 728 kg per hectare per 73 days as compared to 

production rate of 231 kg per hectare per 83 days to 419 kg per hectare per 151 

days from traditional prawn culture. The net profit realised from selective culture 

ranged from Rs.2478 per hectare per 61 days to RS.6757 per hectare per 73 days 

while from prawn filtration it ranged from RS.1415 per hectare per 83 days to 

RS.2310 per hectare per 151 days. The percentage contribution of P. indicus in 

selective prawn culture was 36.7 to 81.7, while it was 17.2 to 35.4 in prawn 

filtration. It is found that P. indiclis has been the most ideal species for the culture 

in pokkali fields, while the performance of P. monodon was not satisfactory. Lateral 



21 

entry of metapenaeids into selective cultural fields has been found as senous 

problem affecting the production and economics of prawn culture. 

Ganesan et at. (1991) studied the role of duck-cum fish culture as a 

component in rice farming and also the economics of farming system under small 

farmer's conditions in Cauvery delta region of Tamil Nadu. A net profit of 

Rs.24.117 was obtained in mixed farming with duck cum fish culture and 

Rs.13.790 was obtained from existing cropping system (rice-rice-pulses) from one 

hectare farm. The introduction of duck cum fish culture as a component of mixed 

farming yielded more income and income per day increased from Rs.37.78 in arable 

farming to Rs.66.07 in mixed farming. The employment generated increased to 383 

man days~ an additional 144 mandays of employment was generated by the 

introduction of mixed farming over the conventional cropping system. The results 

of this study shows that the Cauvery delta region of Tamil Nadu is suitable for 

duck-cum-fish culture to earn steady income and employment throughout the years. 

Nasser e t at. (1991) compared prawn culture in seasonal and in perennial 

fields in Vypeen, Kerala and found that prawn production per hectare per month 

was higher in seasonal fields than in perennial ponds. Absence of predatary fishes 

and rare occurance of soft prawn disease in seasonal fields added to its high 

production and also due to rich organic matter left behind as paddy stumps after 

harvest selective stocking of prawn seed and supplementary feeding will augment 

production from perennial ponds. The author is of the view that converting 

extensive systems to smaller semi intensive ones, though costly, will add to the 

economy of the country by increasing the overall prawn production and providing 

employment opportunities. 
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Sebastian et at. (1992) conducted a preliminary study on intensive 

fanmng of fresh water prawn in Kerala and found that a production of 3500 kg per 

hectare per year of Macrobrachium rosenbergii can be achieved under the climatic 

conditions prevailing in Kerala, if proper management measures are followed. A 

phased harvesting is advisable due to the high variation in the individual growth 

rates. 

Singh (1992) conducted a study on integrated farming with Magur fish 

among small farmers and proposed a model for integrated farming that integrated 

Magur fish with poultry, ducks and horticulture as components: Waste products 

from duck, cattle and poultry were used efficiently by the magur fishes and excess 

water and nutrient rich sedements are utilized for growing vegetables and fruits. 

The fish culture gave a yield of 4-6 tonnes per hectare. A net profit of Rs.41 ,000 

was realised from this integrated complex and benefit cost ratio on gross profit 

realised to be 0.95. He concludes that farming Magur fish with other systems of 

farming is highly productive, besides it provides gainful employment to the farm 

family throughout the year. 

According to Gupta ( 1993) water canals in homesteads connected directly 

or indirectly with backwaters having free tidal water movements can be converted 

to productive prawn farms. Application of lime 10 glm3 or mahua cake at the rate of 

200 glm
3 

of water is recommended for small culture areas and ammonia for larger 

fields, for eradicating predatary organisms. Productivity of the farms can be 

improved by applying organic or inorganic fertilizers. Growth and survival of 

prawns should be observed at regular intervals. Harvesting can be done as the 

prawns reaching a marketable size (in case of P. indicus, 110-120 g). From an area 
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of 400 m2 of water canaL 12-16 kg of P. illdicliS can be produced which can fetch 

Rs.50-60 per kg. 

Thomas et at. (1993) studied prawn culture in Emakulam district of 

Kerala state and found out constraints in prawn production. It is found that about 2 

per cent of the farmers trained by KVK (Krishi Vigyan Kendra) continue traditional 

method of prawn culture. The reason is that they need not wait for 3 months culture 

period for scientific farming. Even if they get less amount frequent harvest can be 

done. About 6 per cent of farmers trained by KVK (Krishi Vigyan Kendra) on 

commercial prawn culture, were found to be engaged in semi scientific or prawn 

filtration supplemented by stocking seeds of P. indicus and P. monodon. Major 

constraint is the lack of finance for the adoption of the new method. 

Non-availability of prawn seed is an another problem faced by prawn farmers. He 

suggested that more hatcheries should be set up by the state and Central 

Government to augment the production. The various financial assistances may be 

extended to the prawn farmers including the landless person also. 

Dube (\995) studied integrated aquaculture and found that through fish 

cum crop integration the production cost can be reduced to one third and also 

reduces soil erosion by 57 per cent. Due to synergetic effect of fish on rice, rice 

yield increases by 10 per cent and weeds and insects are controlled by fish. Fish 

cum crop integration leads to increased efficiency of resource utilization, reduced 

investment risk through crop diversification and serve as additional resource of food 

and income. It was also found that with improved management practice a 

production of 50 kg/hectare of P. monodon, 250 kg/hectare of mullets, 3000 

kg/hectare of telapia besides 2.4 tonneslhectare of rice can be achieved. 



Gupta el al (1995) estimated economics of scientific prawn culture and 

, traditIonal farming with crab, fish and prawn in 4050 m and 8100 m water area in 

coconut groves, respectively. The total cost incurred in scientific prawn culture was 

Rs.4,200 and the total income earned was Rs.14,400. The prawn yield was 144 kg 

from 4050 m water canal. While in traditional farming the crab yield was 10 kg in 3 

months which realised a price of Rs.1800, fifty kg of fish was sold @ Rs.40 giving 

a gross return of Rs.2000. The three types of prawns that were stocked by natural 

trapping got a weight of 145 kg and earned an income of RS.9000 within one year. 

Thus, the traditional farming realised a net income of RS.9500 while the total cost 

incurred was Rs.3,300 per 8100 m water canal. 

Pandiaraj (1995) conducted a case study on rice-fish-duck farming in 0.2 

hectare homestead area and found that the fishes reduced the need for pesticide as 

they feed on insects such as stem borer. Ducks in rice field feeds on emerging 

weeds which reduces the cost of labour. The average yield of rice is estimated to be 

900-1200 kg/hectare and that of straw 600-800 kg/hectare. The cost of cultivation 

for rice in RS.200 per 0.2 hectare excluding labour cost. The income from rice alone 

amounted to RS.9000 per year and Rs.3000 per year from the sale of ducks and their 

eggs. He concludes that the pratice is cheap requiring no major modifications in 

existing farming situations. Integration of fish in the system increased the yield/unit 

area, improves the family income and confonns with the environment. 

Rao (1995) conducted a study on giant prawn farming and found out that 

lime can be used @ 200-400 kglha to correct the pH and also to disinfect the ponds. 

Water temperature should be 20-34°C, pH between 7 and 9 and dissolved oxygen 

more than 3 ppm. In monoculture system a stocking rate of 5 post larvae/m 2 was 

recommended and requisite diets were recommended for feeding the prawn. Shell 
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disease and black spot disease were seen in prawns, caused by bacteria followed by 

, fungus. These were controlled by antibiotics and copper sulphate. He observed that 

the prawn reached the marketable size in about 4 to 6 months and the yield of 

prawn ranged from 550 to 880 kg/ha. 

Sasidharan (1996) studied the cultivation practices of paddy in pokkali 

lands and found that, pokkali, cheruvirippu, chettivirippu, orkazhama etc. are the 

traditional varieties suitable for growing in pokkali fields. Sprouted seedlings are 

planted in mounds in monsoon season. Fertilizers and pesticides are not generally 

used in these fields as they become toxic to fishes and prawns in the next season. 

Since the backwaters inundates the field the weeds may be controlled naturally as 

they are submerged in water. While harvesting, only the panicles are cut and the 

stumps are left behind in the field, which are converted to the habitat for the fishes 

and prawn juveniles. 

Rao el al. (1997) conducted a study on economics of fresh water fish 

culture in Guntur district of Andhra Pradesh during 1992-93 by randomly selecting 

60 fresh water fish farmers in eight villages. Fresh water fish rearing consisted of 

polyculture of Rohu, Catla and Mrigal species. The total costs of fresh water fish 

culture were Rs.4l ,457 per hectare and Rs.3,70)56 per farm on the average. He 

estimated that variable costs constituted 86 per cent of total cost dn fixed costs 14 

per cent which indicate the more flexible nature of cost structure and the mobility of 

capital resource investment. The total return was Rs. 7,40,40 I per farm and 

RS.82,880 per hectare. The productivity per hectare under fresh water fish culture 

was 3903 kg. The average price realised was Rs.16.62 per kg of fish. Due to high 

mortality rates the stocking densities were very high. Feed constituted the major 

item of cost. The profitability measures indicated that fresh water fish culture was 



26 

vIable In short run as well as in long run under normal years. The technical 

coefficients revealed that one per cent expansion in pond size will increase the 

output by 1.55 per cent. The stocking rates, fuel and electricity charges, fertiliser 

and labour resources need to be reduced and rationalised to the levels of marginal 

value products equal to respective input prices. 





AREA OF STUDY 

A unique system of paddy cultivation is prevalent in the coastal belt of 

Kerala, locally known as 'Pokkali' cultivaion. The present study is based on the 

paddy-cum-prawn culture in pokkali lands in six villages of Emakulam district. The 

district has been selected for the study since the pokkali area is mostly confined to 

this district of the State. 

3.1 Location 

In 1958 Emakulam district was formed by carvmg the regIOns from 

Thnssur and Kottayam districts. Cochin, Kanayannur, Parur, Aluva, 

Kunnathunadu, Muvattupuzha and Kothamangalam are the seven taluks of the 

district. In all there are 96 villages in the district. 

The district is bounded by a 30 krn coastal belt of Arabian sea on the 

west, Kottayam and Alappuzha district in the south, Idukki on the east and Thrissur 

on the north. It is located between the latitude 9° 42' 38" to 10° 18' 00" north and 

longitude 76° 12' 00" to 76° 46' 00" east. The area of the district accounts for 6.1 

per cent of the total area of the state with 2407 krn2. 

3.2 Physiography 

According to physiographic conditions the district can be divided into 3 

natural divisions such as high land, mid land and low land. The low land space 
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divIsIon includes the entire Paravur and Cochin taluks and western part of 

Kanayannur taluk. The pokkali lands are mostly confined to this low land region. 

The eastern portion of the Kanayannur taluk, Aluva, Muvattupuzha and 

Kothamangalam come under the mid land region. The major part of the 

Kunnathunadu taluk is in the midland region and the remaining portion is in high 

land region. 

3.3 Climate 

A tropical humid climate with almost uniform temperature throughout the 

year is experienced in the district. The total annual rainfall per year is more or less 

equal to the total average rainfall per year in the state. It is more than 3000 mm, the 

major part of which is received in the months of June, July and August. The 

maximum day temperature varies from 27°C to 34°C and minimum temperature 

from 21 °C to 28°C. Humidity is often very high, recording more than 90 per cent. 

Heavy rains occuring continuously for 10-15 days result in flooding, which is usual 

during June, July and August. 

3.4 Soil 

Laterite soil, sandy loam and alluvial soil are the 3 types of soil of the 

district. In pokkali lands soil is stiff impervious clay, rich in organic matter. It is 

bluish black in colour and is more than one metre deep. The soil is hard and creates 

deep fissures when dry and is stick), when wet. 

The characteristic feature of the pokkali tract is that soil is acid saline. 

They are characterised by highly acidic and saline sulphidic soil that are 



29 

Table 3.1. Average monthly rainfall in Ernakulam district for the year 1995 

Months Rainfall in (mm) 

May 471.6 

June 615.5 

July 764.4 

August 570.3 

September 358.7 

October 331.6 

November 239.7 

December 00.0 

January 08.7 

February 06.6 

March 69.6 

April 156.0 
-----------------------------------------------------------------------------------------------------
Annual 3592.7 
-----------------------------------------------------------------------------------------------------
Source: Farm Guide, 1997, Farm Information Bureau, Government ofKerala 



30 

\vaterIogged with saline tidal water. But when salinity is washed off in heavy 

, monsoon rains, the inherent acidity of the soil regenerates. The soil is normally 

acidic, the pH being 1.0 to 5.5. 

With regard to nutrient status, the soil is very low in phosphorus, medium 

in nitrogen and high in potash. Water soluble salts like sulphates and chlorides of 

sodIUm and magnesium are present in high proportion. In dry conditions white 

incrustations of aluminium hydroxide also develop on soil surfaces. Electrical 

conductiVity of the soil during summer months (January-May) varies from 12-24 

mmhos/cm and average salt content reaches upto 18 ppt (1.8%). During rainy 

season (June-August) water becomes almost fresh, salt content reduces to traces 

and electrical conductivity ranges from 6-8 mmhos/cm. 

3.5 Population 

According to census reports 1991, Emakulam district supports a 

population of28.18 lakhs of which 14.091akhs are males and 14.08 lakhs females. 

The density of population is 1170 per square kilometre. Effective literacy rate is 

92.35. 

3.6 Occupation 

The occupational distribution of population in the district for the year 

1991 is given in the Table 3.2. Ninety two per cent of the total number of workers 

are main workers and 7.3 per cent are marginal workers. Seventy seven per cent of 

the total number of workers ar'e males and 23 per cent are females. The work 

participation rate of workers in Emakulam district worked out to be 33.44 per cent. 
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Table 3.2. Occupational distribution of population of Ernakulam district 1991 

OccupatIon Number of persons 

CultIvators 81257 

Agncultural labourers 137948 

Other workers 225492 

Total main workers 873634 

• 
Marginal workers 68736 

Work participation rate 33.44 
-----------------------------------------------------------------------------------------------------
Source: Agricultural Sensus, 1991. Department of Economics and Statistics, 

Thiruvananthapuram 
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Agricultural labourers constitute 31.0 per cent of the total number of main 

workers and cultivators constitute 18.27 per cent. Other occupations are 

manufacturing, processing, servicing and repairs in household industry (50.73 per 

cent). 

3.7 Land utilization pattern 

The total geographical area of the district is 235319 hectares which is 

6.06 per cent of the area of the State. Land utilization pattern of the district given in 

Table 3.3 revealed that the area under forest constituted 3.45 per cent while land put 

to non-agricultural uses occupied 15.02 per cent and cultivable waste land 

accounted for 1.02 per cent of the total geographical area. The net area sown was 

181423 hectares which constituted 77.09 per cent. Out of the total cropped area of 

226127 hectares, area sown more than once accounted for 19.77 per cent. 

3.8 Land holding pattern 

Data on the size of holdings in Ernakulam district are given in Table 3.4. 

It can be seen that more than 88 per cent of the total number of holdings 

are owned by small holders having less than half hectare of agricultural land. 

3.9 Water resources 

The district has many water resources such as rivers, canals, tanks, wells 

etc. The most important rivers in the district are the Periyar and the Muvattupuzha. 
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Table 3.3. Land utilization pattern for the year 1994-95 
-----------------------------------------------------------------------------------------------------
Description Area (in hactare) Percentage 

-----------------------------------------------------------------------------------------------------
Total geographical area 

Forest 

Land put to non-agriculture 

Barren and uncultivable land 

Pennanent pastural and other 
grazing land 

Land under tree crops 

Cultivable waste 

Fallow other than current fallow 

Current fallows 

Net area sown 

Area sown more than once 

T ota! cropped area 

235319 

8123 

35339 

1556 

64 

651 

3260 

2394 

2509 

]8]423 

44704 

226127 

Source: Fann guide, 1997, Farm Information Bureau, Govt. of Kerala 

100.00 

3.45 

15.02 

0.66 

0.03 

0.27 

1.39 

1.02 

1.07 

77.09 



Table 3.4. Land holding pattern of Ernakulam district 
------------------------------------------------------------------------------------------------------
Holding size 

(ha) 
No. of holding Percentage 

(OOO's) 
Total area Area in (%) 

(000 ha) 

------------------------------------------------------------------------------------------------------
Below 0.02 189.51 17.56 1.23 1.04 

Between 0.02-0.5 360.67 70.74 41.14 34.70 

Between 0.5-1.0 31.50 6.21 24.24 20.44 

Between 1.0-2.0 20.12 3.90 26.81 22.61 

Between 2.0-4.0 67.00 1.30 17.16 14.47 

Between 4.0-10 1.16 0.23 5.81 4.90 

10 and above 0.09 0.01 2.18 1.84 

Total 509.86 100.00 118.57 100.00 

Source: Panchayat level statistics, Emakulam, Dept. of Economics and Statistics, 
Trivandrum 
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The Periyar is the longest river stretched over with a length of 229 kms. The river 

I plays as prominant role in the development of the agricultural, industrial and 

commercIal sector of the district. The Muvattllpllzha river is formed by the union of 

three fivers such as the Kaliyar, the Thodupuzhayar and the Kothamangalamyar. 

The major irrigation projects operating in the district are Muvattupuzha. Idamalyar 

and Penyw' valley. Crop wIse area under Irngation is shown in Table 3.5. 

3.10 Backwaters 

The district is blessed with an attractive network of canals and 

backwaters such as Vembanad and Kodungalloor Kayals stretching along western 

and north eastern coast of the district and many riverlets empty themselves into 

these backwaters. The Vembanad Kayal is a large spacious lake with a length of 82 . 
km and maximum breadth of 40 Ian extending to an area of 205 km2

. Taluk wise 

area under backwaters in Ernakulam district is given in Table 3.6. Total backwater 

area in Ernakulam district is 16212.71 hectares, which is 24.86 per cent of the total 

backwater area of the State. Taluk wise backwater area of the district shows that 

42.42 per cent of the total backwater area is in Kochi tal uk, 41.37 per cent in 

Kanayannur taluk, 16.05 per cent in Parur taluk and 0.16 per cent in Kunnathunadu 

tal uk. 

3.11 Cropping pattern 

Major crops grown in the district are coconut, rice, rubber, spices and 

condiments, fruit trees and vegetables. The cropping pattern of Emakulam district is 

shown in Table 3.7. Coconut is cultivated in 61241 hectares ofland which is 27.08 

per cent of the total cropped area and is the important oil seed crop of the district. 



36 
37 

Table 3.5. Area under irrigation in Emakulam district (crop wise) 1995 
------------------------------------------------------------------------------------------------------
Crops Area under irrigation (hectare) 

------------------------------------------------------------------------------------------------------
Paddy 43824 

Tubers 10 

Vegetables 312 

Coconut 18243 

Arecanut 1005 

Clove and nutmeg 706 

Other spices and condiments 123 

Banana 1746 

Betelvine 4 

Sugarcane 6 

Others 621 

Total 66600 

Source: Farm Guide, 1997, Farm Information Bureau, Government ofKeraIa 
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Table 3.6. Area under backwaters in Emakulam district (Taluk wise) 1994-95 

Tal uk Area in hectares 

Parur 2602.63 

Kanayannur 6707.88 

Kunnathunadu 25.52 

Kochi 6876.68 

Total 16212.71 

Source: Land resources ofKerala State, 1995, Kerala State Land use Board, 
Thiruvananthapuram 
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Table 3.7. Cropping pattern in Ernakulam district for the year 1994-95 
------------------------------------------------------------------------------------------------------
Crop Area (in hectares) Percentage to total cropped area 

------------------------------------------------------------------------------------------------------
Paddy 60018 26.54 

Cereals and millets 7779 0.03 

Pulses 2276 1.00 

Sugar yielding crops 274 0.12 

Spices and condiments 13977 6.18 

Fruit crops 19849 8.78 

Vegetables 8564 3.79 

Coconut 61241 27.08 

Other oil seed crops 964 OA3 

Drugs and narcotics 58 0.02 

Tea 2 0.00 

Rubber 54803 24.24 

Cocoa 488 0.22 

F odder grass 62 0.03 

Green manure crops 323 0.14 

Other n~n food crops 3151 lAO 

Total cropped area 226127 100.00 

Source: Fann Guide, 1997, Fann Information Bureau, Government ofKerala 



Rice IS the major food crop. It occupies 60018 hectares which is 26.54 per cent of 

. the total cropped area. Fruit crops are grown in 54803 hectares of land which is 

24.24 per cent of the total cropped area. 

3.12 Sample villages 

Out of 96 villages in the district, three villages each were selected from 

high saline and low saline tracts of pokkali lands*. The pokkali lands are confined 

to Paravur, Cochin and Western part of Kanayannur taluks. The selected villages 

were Chellanum, Mulavukadu and Narakkal from the high saline tract and 

Chittoor, Nayarambalam and Varappuzha from the low saline tract. 

Geographical area and certain features of population in the selected 

villages can be seen from Table 3.8. Among the selected villages, Nayarambalam 

has the highest population (25535) followed by Chittor (18975) and the lowest IS 

in Varappuzha (13267). However, the highest density of population was In 

Varappuzha (1154) and lowest in Mulavukad (905). Sex ratio was in favour of 

females in all villages with the highest in Chittoor (1088). 

Major crops grown in these villages are shown in Table 3.9. They are 

paddy, coconut, banana, vegetables and pepper. Rice is the most important crop 

occupying the highest area in all villages except in Chellanum, where the major 

crop is coconut. 

------------------------------------------------------------------------------------------------------------
* PurushaJ\ KS. 1992. Studies on improved practices of prawn farming for higher 

production in CentraJ KeraJa. Ph.D. Thesis, Cochin University of Science and 
Technology, p.19, 57 
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Table 3.8. Geographical area and population features of selected villages 
-------------------------------------------------------------------------------------------------------------
Indicators Villages 

High saline tract Low saline tract 

Narakkal Mulavukad Chell anum Chittoor Varappuzha Nayarambalam 
-------------------------------------------------------------------------------------------------------------
Geographical 15.60 18.25 15.21 20.60 11.49 22.65 
area (sq.km) 

Population 14642 16532 15623 18975 13267 25535 

Density of 938 905 1027 921 1154 1127 
population 

Sex ratio 1069 1082 1077 1088 1062 1031 
------------------------------------------------------------------------------------------------------------



Paddy area occupied 410 hectares in Nayarambalam, the highest area 

f among all other villages. Other crops include ginger, turmeric, pulses, tuber crops 

etc. 



Table 3.9. Cropping pattern of the study area (in hectares) 

Name of crops Villages 

Narakkal Mulavukad Chellanum Chittoor Varappuzha Nayarambalam 
---------------------------------------------------------------------------------------------------------
Paddy 220 380 340 525 180 410 

Coconut 321 250 582 250 460 380 

Arecanut 12 IO 7.5 20 0.3 0.20 

Banana 5 10 IO 7 4 7 

Vegetable 20 15 20 IO 8 12 

Pepper 2 5 2 3 5.5 3.8 

Other crops 18 20.5 20 4.5 6.5 8.5 
------------------------------------------------------------------------------------------------------
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METHODOLOGY 

The present chapter deals with the materials, methods and tools of 

analysis adopted in estimating cost and returns and resource use efficiency of paddy 

cum traditional method of prawn culture and paddy cum improved prawn culture. 

The study was conducted in pokkaJi lands of Ernakulam district and data for the 

study were collected through sample survey. A brief description of the procedures 

followed in the selection of sample, data collection as well as analytical techniques 

employed in this study are presented in this chapter. 

4.1 Sampling procedure 

A two stage sampling technique was adopted for the selection of sample 

farmers with high saline and low saline tracts as strata, villages as the primary 

sampling units and prawn farmers as the secondary sampling units. Separate lists of 

prawn farmers practising traditional method of prawn culture and improved method 

of prawn culture were collected from central marine fisheries research institute 

(CMFRI). Three villages were selected from each tract at random. From each 

selected villages II farmers cultivating paddy and traditional prawn culture and II 

farmers cultivating paddy and improved prawn culture were randomly selected. 

Thus the total sample respondents of each method of prawn culture carne to 66 

making a total sample of 132. The classification of respondents adopted is as 

follows: 

Class I 

Class II 

one crop of paddy and one crop of traditional prawn culture 

one crop of paddy and two crops of traditional prawn culture 



Class III one crop of paddy and three crops of traditional prawn culture 

, Class IV one crop of paddy and one crop of improved prawn culture 

Class V one crop of paddy and two crops of improved prawn culture 

Class VI one crop of paddy and three crops of improved prawn culture 

4.2 Period of study 

Reference period of the study was the agricultural year 1995-96. Data 

collection was done during the months of June-August, 1995. 

4.3 Collection of data 

Farm level data were collected with the help of a well structured and 

pre-tested interview schedule through personal interview method. Information on 

the socio-economic condition of farmers, cost and returns, problems encountered by 

farmers in paddy as well as prawn cultivation were collected. Secondary data on 

land holding pattern, land utilization pattern, population, occupation, climate and 

rainfall, land and soil, water resources backwaters and cropping pattern were 

obtained from various government publications and other records. 

4.4 Tools of analysis 

Though the samples were collected from high saline and low saline tracts, 

analysis was not done separately for the two groups since there was no significant 

difference between these two groups as revealed by the F-test. The sample farmers 

were classified based on the method of prawn culture and number of prawn crops 

taken along with paddy crop and analysis was done for these classes separately. 



Percentage analysis was employed for the estimation of the cost and 

returns of the paddy cultivation and prawn cultivation. The concepts used in the 

present study are explained below. 

Cost concepts 

Cost Al 

Cost Al approximates the actual expenditure incurred in cash and kind 

and it includes the following items of costs. 

l. Value of hired human labour 

In case of paddy cultivation, human labour employed for various items 

like land preparation, sprouting of seeds, sowing, weeding and harvesting were 

included in determining the value of hired human labour. 

In case of prawn cultivation hired human labour employed for pond 

preparation, bund formation, fixing sluice gates, shrimp care (supervision) and 

harvesting are the operations common for both traditional as well as improved 

method of prawn cultivation. Human labour is also employed for other operations 

like stocking the fingerlings, eradication, fertilizing and manuring and feeding in 

case of improved prawn culture. The actual wages paid for labour was considered 

as value of hired labour for both paddy cultivation and prawn culture. Bullock 

labour and machine labour were not commonly used in pokkali lands either for 

paddy or prawn cultivation since the fields are in flooded condition almost 

throughout the year. 
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.., Value of seeds 

In case of paddy cultivation, farm produced seeds are evaluated on the 

basis of the prevailing market price. Purchased seeds were accounted for at the 

purchase price. 

Fingerlings, in the case of prawn cultivation, were evaluated on the basis 

of prevailing market price. 

3. Cost of gunny bags 

With regard to paddy cultivation, half of the market price of gunny bags 

was used for evaluating the value of this item since they can be used for two years. 

4. Value of eradicants 

In case of prawn cultivation cost incurred for the purchase of eradicants 

was estimated at the prevailing market price. 

5. Value of manures and fertilizers 

No manures and fertilizers are applied for rice cultivation. Regarding 

prawn cultivation cost incurred for manures and fertilizers was estimated by 

multiplying the physical quantities of the different manures and fertilizers with their 

respective market price. 



6 Value of sluice gates 

In case of prawn cultivation, value of sluice gate is estimated by the 

expenditure incurred for the purchase of materials for the make of sluice gates, 

since they can not be used for more than one year. 

7. Value of lights 

With regard to prawn cultivation, cost of illumination include the cost for 

bulbs and other accessories and electricity charges. Half of the purchase price of 

bulbs and accessories were taken since they can be used for two years. 

8. Value of feed and feeding pots 

The value of feed is evaluated at the purchase prIce and half of the 

purchase price of feeding pots was taken since they can be used for two years, 

incase of prawn cultivation. 

9. Value of watchmen's shed 

Regarding prawn cultivation, cost incurred for the purchase of materials 

to build the shed is estimated at their purchase price because the materials used for 

construction cannot be used after one year. 

10. Value of filtration nets and fishing nets 

In case of prawn cultivation value of filtration nets and fishing nets were 

evaluated by taking I13rd, 2!3rd and full cost of the purchase price of these items 

respectively for one crop of prawn, two crops of prawn and three crops of prawn. 



1 I. Interest on working capital 

Interest on working capital was charged at the rate of 12 per cent per 

annum. This was the rate of interest charged by State Bank of travancore for short 

tenn agriculture loan. The interest was charged only for the duration of crops. 

J 2. Cost of transportation 

With respect to paddy cultivation cost of transportation include the 

charge paid for transporting in the produce from the field to the farm house carried 

through small county boats. 

13. Miscellaneous expenses 

In case of paddy cultivation, expenses incurred for dewatering, land 

revenue etc. were included in this item. 

Hiring charge paid for electric motors used for dewatering the ponds, was 

included in the miscellaneous item in case of prawn cultivation. 

Since the respondents in the sample included were cultivating paddy and 

prawn crops in their own land, cost A2 is the same as cost AI. 

Cost HI includes cost AI plus interest on own fixed capital. An interest 

rate of 10 per cent was adopted for computing interest on own fixed capital. 
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Cost B2 

Cost B2 consists of cost BI plus rental value of own land. Rental value of 

own land was calculated at Rs.75001- per hectare, the leasing rate prevailed in the 

study area. 

Cost C I includes cost BI plus imputed value of family labour. The CDst of 

family labour was imputed based prevailing wage rate paid to hired labour in the 

are.a during the period. It was Rs.75!- per day for men and Rs.30!- per day for 

women. 

Cost C2 

Cost C2 is computed as cost B2 plus imputed value of family labour. 

Income measures 

The following income measures associated with different cost concepts 

were also used to me.asure the efficiency of paddy cum prawn cultivation. 

1. Gross income 

It is the total value of a farm activity and includes the total value of the 

main product and byproduct. This is based on the prevailing harvest price in the 

area. 

"\ 
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2. Farm business income 

It was calculated by taking the difference between gross income and cost 

AI. This represents income to the farmer when only production expenses are 

considered as costs. 

3. Family labour income 

It was calculated by adding the imputed wages for family labour to the 

net income or the difference between gross income and cost B2. 

4. Net income 

This is the difference between the gross income and cost C2. 

5. Benefit-cost ratio 

Benefit-cost ratio reveals the physical production efficiency. In the 

present study it was calculated by dividing gross income by total costs. 

4.5 Functional analysis 

Functional analysis was carried out usmg Cobb-Douglas production 

function separately for paddy cum traditional method of prawn culture and paddy 

cum improved method of prawn culture. Cobb-Douglas production function is 

logarithmically linear and it assumes a constant rate of change in the dependent 

variable with respect to the independent variable. It also allows economic use of 
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degrees of freedom. This function has asymptotic isoquants, straight line isoclines 

passing through the origin, the regression coefficients is same as production elastic­

ity and allows only constant, increasing or decreasing marginal productivity. 

Cobb-Douglas production function was fitted with five explanatory 

variables such as area, human labour, seed, manures, fertilizers and eradicants and 

feed and two dummy variables to represent the effects of number of crops of prawn 

taken along with paddy, in case of paddy cum improved prawn culture. The 

function was fitted separately for paddy cum traditional method of prawn culture 

with three explanatory variables such as area, human labour and seed and two 

dummy variables to represent the effects of the number of crops of prawn taken 

along with paddy. 

The specification of the model fitted for paddy cum improved method of 

prawn culture is 

bu b1.2 bl.3 bI.4 bl..5 I b) 6 I b) 7 
Yl = axu Xu X 1.3 X\'4 X\.5 Du' DI.2 . + U 

where, 

YI value of output in rupees both from paddy and prawn estimated by 
multiplying the production with farm price 

XI.I - Area in cents 

Xu - Labour - this includes both hired and family male and female labour used 
in paddy and prawn crops in rupees 

Xu - Seed - cost of paddy seed and prawn fingerlings is taken by multiplying 
phYSical quantities with its price 



XI4 - Manures, fertilizers and eradicants - value of manures, fertilizers and 
eradicants (used in prawn culture) were taken by multiplying physical 
quantities with its price 

Xu - Value of feed used in prawn culture is taken by multiplying the physical 
quantities with the corresponding price 

I I 

DI\ and D12 - dummy variables used to represent effects of number of prawn crops 
taken along with paddy crop 

DI\ I - for I crop of prawn 
o - for others (ie. 2 and 3 crops of prawn) 

D1.2 I - for 2 crops of prawn 
o - for others (ie. I crop and 3 crops of prawn) 

where, 

a intercept 

b\.l, bu , bu , b1.4, bu , bl.6 and bl.7 are corresponding partial regression coefficients 
or elasticities of production 

u random error 

The specification of the Cobb-Douglas model fitted for paddy cum 

traditional method of prawn culture is 



where, 

Y1 Value of output in ruppees both from paddy and prawn estimated by 
multiplying the produce with farm price 

X2.1 - Area in cents 

X2.2 - Labour - This includes both hired and family male and female labour used 
in paddy and prawn crops in rupees 

Xn - Seed - cost of paddy seed is taken by multiplying physical quantities with 
its price 

, , 
0 11 and 0 12 -dummy variables used to represent effects of number of prawn crops 

taken along with paddy crop 

I 

Ou I - for I crop of prawn 
0- for others (ie. 2 and 3 crops of prawn) 

0;2 I - for 2 crops of prawn 
o -for others (ie. I crop and 3 crops of prawn) 

where, 

0 ' - 101>2·1 2.1 --

0~.2 = I OD2.2 

a intercept 

b2.1, b22 , b2.3, b2..t and b2.5 are corresponding partial regression coefficients or 
elasticities of production 

u random error 
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RESULTS AND DISCUSSION 
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This chapter which is divided into four sections deals with the results of 

the study and discussions thereon. The first section is about the general 

socio-economic characteristics of sample cultivators studied and section two deals 

with the method of cultivation of paddy and prawn. Section three includes the 

operation wise and input wise cost of cutlivation of paddy and prawn, cost of 

cultivation of paddy and prawn according to different cost concepts, Income 

measures in relation to different cost incepts, yield and returns from PaPdy and 

prawn cultivation and resource use efficiency. Finally section four deals with 

important constraints in paddy and prawn cultivation. 

5.1 General economic and social conditions of the sample 

A brief idea about the social and economic conditions in which farmers 

operate would be very useful for proper understanding of their farming activities. In 

this section therefore, an attempt is made to present salient features of the social and 

economic conditions viz., family size, age and sex, literacy, occupation, ownership 

holding and cropping pattern. 

As already mentioned, the study was conducted in six villages, three each 

coming under high saline tract and low saline tract. The selected villages were 

Narakkal, Mulavukadu and Chellanum from high saline tract and Chittoor, 

Varappuzha and Nayarambalam from low saline tract. The selected farmers are 

grouped into six classes based on the method of cultivation of prawn and number of 
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prawn crops taken along with paddy cultivation. Farmers cultivating one crop of 

paddy and one crop of traditional method of prawn culture belongs to Class I, Class 

II consists of farmers taking two crops of traditional prawn culture along with one 

paddy crop. Farmers taking three crops of traditional prawn culture along with one 

paddy crop classified into Class III. Class IV, Class V and Class VI consists of 

farmers taking one crop of improved method of prawn culture, two crops of 

improved prawn culture and three crops of improved prawn culture along with one 

paddy crop respectively. Hereinafter whenever reference is made to Class I, Class 

II, Class III, Class IV, Class V and Class VI, they have to be understood in terms of 

the above descriptions. The distribution of sample farmers (village and class wise) 

is presented in Table 5.1. 

5.1.1 Family size 

The respondent farmers were classified based on their family size and 

their distribution is given in Table 5.2. As much as 64 per cent of the total sample 

families came under the size group of 4 to 6 members, 22 per cent had 7 and above 

members and the remaining 14 per cent had 1 to 3 members. 

In case of all classes of farmers, 50 per cent or more of the respondents 

belong to the size cl~s of 4 to 6 members. Class V possess highest per cent (70%) 

of respondents in this size group. The class wise analysis shows that the next major 

size group is with members 7 and above to which respondents of all classes except 

class IV belong to. In case of class IV, 64 per cent of the respondents came under 

the size group of 4 to 6 members, 23 per cent belong to size group 1 to 3 members 

and remaining 13 per cent with 7 members and above. 



Table 5.1. Distribution of sample farmers (village wise and cIasswise) 
----------------------------------------------------------.--------------------------------.---.--.-.-----------------.-

Tract/Villages 
Classes 

High saline tract Low saline tract 

Narakkal Mulavukad Chellanum Chittoor Varappuzha Nayarambalam 
------------------------------------------------------------.-----.-.-------------.---------.------------------------------------.---------.--
Class I 3 2 4 2 2 
Class II 7 7 6 3 5 4 
Class III 3 3 3 2 2 
Class IV 2 2 1 6 5 5 
Class V 3 4 3 6 6 5 
Class VI 3 4 4 2 2 2 

Total 21 22 21 20 21 21 
----------------------------------------------------------------.------------------------------------------------------



Table 5.2. Classification of respondents according to family size 
-------------------------------------------------------------------------------------------------------------------------

Family size and number of families 
Class of families 

1-3 4-6 7 and above Total 

A verage size of 
the family 

-------------------------------------------------------------------------------------------------------------------------
Class I 

Class II 

Class III 

Class IV 

Class V 

Class VI 

Total 

3 
(21.43) 

2 
(6.25) 

0 
(0.00) 

5 
(22.73) 

5 
(14.81) 

2 
(11.76) 

17 
(13.49) 

7 
(50.00) 

22 
(68.75) 

9 
(64.29) 

14 
(63.64) 

19 
(70.37) 

10 
(58.82) 

81 
(64.29) 

(Figures in parantheses show percentage to total) 

4 
(28.57) 

8 
(25.00) 

5 
(35.71) 

3 
(13.63) 

3 
(14.82) 

5 
(29.42) 

28 
(22.22) 

14 
(l00) 

32 
(100) 

14 
(l00) 

22 
(100) 

27 
(100) 

17 
(100) 

126 
(100) 

5.14 

4.91 

4.78 

5.18 

4.96 

5.18 
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In case of Class III, there were no respondents belong to size group with 

I I to 3 members and the average size of the family is 4.78 which is the lowest of all 

classes. The average family size is highest in case of Class IV and Class VI (5.18). 

5.1.2 Age and sex 

Classification of the respondents on the basis of the age and sex is 

given in Table 5.3. As much as 51.59 per cent of total members came under the age 

group 40 to 59 and 24.60 per cent came under the age group of above 60. About 

22.22 per cent was in age group of 18 to 39 years and the rest was below 18 years 

of age. All the respondents were males. 

5.1.3 Literacy and educational status 

Classfication of respondents according to their educational status is given 

in Table 5.4. Analysis showed that 56 per cent was below SSLC and 28 per cent 

attained secondary school level. Out of the total respondents 13 per cent attained 

pre-degree, 2 per cent attained degree and the rest 2 per cent was illiterate. 

Class wise analysis showed that no respondents had attained degree in 

case of Class I, II, IV and VI and in case of Class I, IV, V and VI, none of the 

respondents was illiterate. 

5. 1.4 Occupation 

Distribution of respondents according to their occupation is shown in 

Table 5.5. Analysis showed that 47 per cent of the total number of sample farmers 



Table 5.3. Distribution of respondents according to age and sex 
-------------------------------------------------------------------------------------------------------------------------

Age group (years) 
Class of families ---------------------------------------------------------------------------------------------

0-17 18-39 40-59 >60 Total 
-------------------------------------------------------------------------------------------------------------------------
Class J 

Class II 

Class III 

Class IV 

Class V 

Class VI 

Total 

1 
(7.14) 

1 
(3.70) 

2 
(\.59) 

3 
(21.43) 

8 
(25.00) 

2 
(14.29) 

4 
(18.18) 

7 
(25.93) 

4 
(23.53) 

28 
(22.22) 

8 
(57.14) 

15 
(46.87) 

8 
(57.14) 

12 
(54.55) 

14 
(51.85) 

8 
(47.06) 

65 
(51.59) 

2 
(14.29) 

9 
(28.13) 

4 
(28.57) 

6 
(27.27) 

5 
(18.52) 

5 
(29.41) 

37 
(24.60) 

14 
(100.00) 

32 
(100.00) 

14 
(100.00) 

22 
(100.00) 

27 
(100.00) 

17 
(100.00) 

126 
(100.00) 

----------------------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentage to total 

Q 

o 



Table 5.4. Classification of respondents according to literacy 
---------------------------------------------------------------------------------------------------------------------------
Class of respondents Illiterate Below SSLC SSLC PDC Degree Total 

---------------------------------------------------------------------------------------------------------------------------
Class I 8 4 2 14 

(57.14) (28.57) (14.29) ( 100.00) 

Class II I 16 9 6 32 
(3.12) (50.00) (28.13) (18.75) (100.00) 

Class III 1 6 4 2 1 14 
(7.14) (42.86) (28.57) ( 14.29) (7.14) (100.00) 

Class IV 14 6 2 22 
(63.64) (27.27) (9.09) ( 100.00) 

Class V 16 7 3 1 27 
(59.26) (25.93) (11.11) (3.70) (100.00) 

Class VI 11 5 1 17 
(64.71) (29.41 ) (5.89) (100.00) 

---------._-----------------------------------------------------------------------------------------------------------------
Total 2 

(1.59) 
71 

(56.34) 
35 

(27.78) 
16 

(12.70) 
2 

(1.59) 
126 

(100.00) 

---------------------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentage to total) 
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had agriculture as the main occupation, while for 43 per cent agriculture was the 

sole occupatIOn. For 10 per cent of the farmers agriculture was the sub occupation. 

Class wise analysis also revealed that in Classes I, II, III and IV, majority 

of the farmers indicated agriculture as the main occupation. But majority of the re­

spondents indicated agriculture as the sole occupation in case of Class IV and V. 

5.1.5 Ownership holding 

The respondents classified based on their ownership holding size are 

given in Table 5.6. It was found that 40 per cent of the total number of respondents 

were having area between 2 and 4 hectares, 35 per cent having area below 2 

hectares and 24 per cent having area between 4 and 6 hectares. It is also revealed 

that the percentage of respondents having area between 6 and 8 hectares is only 6 

per cent and 6 per cent were having area above 8 hectares. 

5. 1 .6 Cropping pattern 

Cropping pattern of the respondent farmers is given in Table 5.7. The 

major crops grown are rice, coconut, banana and vegetables. Total gross cropped 

area was highest in case of Class II and lowest in the case of Class I. 

5. I .7 Area under particular combinations of paddy and prawn crops 

Distribution of sample farmers according to the area under particular 

combmation of paddy and prawn crops is presented in Table 5.8. In case of Class I 

and Class III, total number of respondents were 14, each occupying 23.25 and 



Table 5.5. Classification of respondents according to occupation 
---------------------------------------------------------------------------------------------------------------------------
Class of fanners Agriculture as the 

only occupation 
Agriculture as main 

occupation 
Agriculture as 
sub occupation 

Total 

---------------------------------------------------------------------------------------------------------------------------
Class I 4 8 2 14 

(28.57) (57.14) (14.29) (100.00) 

Class II 14 16 2 32 
(43.75) (50.00) (6.25) (100.00) 

Class III 5 8 1 14 
(35.72) (57.14) (7.14) (100.00) 

Class IV 10 8 4 22 
(45.46) (36.36) (18.18) (100.00) 

Class V 14 11 2 27 
(51.85) (40.74) (7.41) (100.00) 

Class VI 7 8 2 17 
(41.18) (47.06) (11. 76) (100.00) 

---------------------------------------------------------------------------------------------------------------------------
Total 54 

(42.86) 
59 

(46.82) 
13 

(10.32) 
126 

(100.00) 
---------------------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentage to total) 



Table 5.6. Distribution of respondents according to ownership holding 
--------------------------------------------------------------------------------------------------------------------------

Area (hectares) Total No. of 
Class of respondents --------------------------------------------------------------------- respondents 

0-2 2-4 4-6 6-8 >8 
--------------------------------------------------------------------------------------------------------------------------
Class I 10 2 2 14 

(71.42) (14.29) (14.29) (100.00) 

Class II 8 11 7 3 3 32 
(25.00) (34.37) (21.87) (9.38) (9.38) (100.00) 

Class III 3 6 2 1 2 14 
(21.43) (42.86) (14.29) (7.13) (14.29) (100.00) 

Class IV 9 9 2 2 22 
(40.91) (40.91) (9.09) (9.09) (100.00) 

Class V 10 14 2 1 27 
(37.04) (51.85) (7.41 ) (3.70) (100.00) 

Class VI 5 8 3 1 17 
(29.41) ( 47.06) (I7.65) (5.88) (100.00) 

--------------------------------------------------------------------------------------------------------------------------
Total 45 

(35.71) 
50 

(39.68) 

(Figures in parantheses show percentage to total) 

16 
(12.70) 

7 
(5.56) 

8 
(6.35) 

126 
(100.00) 



Table 5.7. Cropping pattern of respondent farmers 
---------------------------------------------------------------------------------------------------------------------------------------------------------
Name of crop Area in hectares Percentage to gross cropped area 

---------------------------------------------------------------------------
Class I Class n Class III Class IV Class V Class VI Class I Class II Class III Class IV Class V Class VI 

--------------------------------------------------------... --------------------------------------------------------------------------------------------------------------------------
Rice 23.25 121.54 45.84 53.10 59.78 41.97 56.32 26.38 33.03 32.09 25.05 34.10 

Coconut 5.25 95.65 26.40 33.80 40.65 10.78 12.72 20.76 19.02 20.92 17.03 8.76 

Banana 2.87 54.53 14.95 17.65 24.09 15.78 6.95 11.83 10.78 10.67 10.09 12.82 

Vegetables 0.73 13.87 4.40 4.48 43.28 4.05 1.77 3.01 3.17 2.70 18.13 3.30 

Other annual 3.20 60.80 17.28 19.68 24.64 17.60 7.75 13.20 12.45 11.89 10.32 14.30 

crops 

Other 5.98 114.33 29.90 36.77 46.24 32.89 14.49 24.82 21.55 22.22 19.37 26.72 

perennial crops 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 41.28 460.72 138.77 165.48 238.68 123.07 100.00 100.00 100.00 100.00 100.00 100.00 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 5.8. Distribution of sample farmers according to area under particular combinations of 
paddy and prawn crops 

Class of farmers No. offarmers Area (hectare) 

Class I 14 23.25 

Class II 32 121.54 

Class III 14 45.84 

Class IV 22 53.10 

Class V 27 59.78 

Class VI 17 41.97 
-------------------------------------------------------------------------------------------------------------
Total 126 345.48 
-------------------------------------------------------------------------------------------------------~-----



67 

..+5 8..+ hectares respectl\ely Class II IS ha\lng hIghest number of respondents and 

hlgh~sl ,Ilea t3.211ul11bcrs and 1.21)"+ hectares) Class \\., \" and VI possess .2.2,27 

and 17 number of respondents and having area 53 I, 5978 and ..+ 1 97 respectIvely 

5.2 Economics of production 

:. .2 1 Cultl\atlon practIces 

-\s far as paddY IS concerned more than 95 per cent of the total area are 

Single crop land. In about 5 per cent of the area, two crops are raised mainly by 

\ arletal mIxture \lore than 90 per cent of SIngle crop pokkalI lands are cultivated 

dunng first crop season (VlflppU) from May-June to September-October Cultivation 

starts In the month of :\pnl \vith strengthening of outer bunds and setting up of 

sluIces to control the le\ el of water. The fields are drained dunng low tide and 

sluIces are closed at hIgh tide Traditional paddy varieties like pokkali, 

cheru\lfIppu, cheul\lnppu, orkazhama and hybnds lIke Vyttda-l, Vyttila-2, 

\\ttda-3 and \\ttila-..+ are tall, tlood and salt resistant, SUItable for pokkali cultiva­

tIon .-\ hIgh seed rate of 100 kg/hectare is adopted. A special method is adopted for 

sprouting of paddY seeds The seeds are tightly packed in country baskets made of 

plaIted coconut leaves the Inside of whIch are lIned by banana of teak leaves 

Gunnv bags are also used for thIS purpose. These baskets are then immersed In 

fresh water ponds for 12-1 5 hours, after which they are taken out and stored In 

shade The radicle Just sprouts out and remain quiescent under that condition for 

more than 30 days Further grow1h of radicle occurs after resoaking of the seeds 

\Vhen the soil and weather condItIOns become favourable for sowing, the baskets 

contaInll1g seeds are resoaked for 3-6 hours before SO\VIng 



Plate I. Paddy ready for harvest in pokkali lands 

Plate 2. A tYPIcal prawn rearing pond 
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In \larch-April when the sod becomes dry it is heaped up to form 

mounds of one metre base and half a metre heIght and then allowed to dry and 

weather The mounds In the field are then raked and the top levelled. The sprouted 

seeds are sown on the top of the mounds which act as a nursery' insitu'. The pokkali 

\'arietles, have early seedling vIgour and they attain a height of 40-45 cms m 

30-35 days. At about this stage, when field conditions become favourable, the 

mounds are cut Into pieces in such a way as to have the seedlings uniformly spread 

m the field. The seedlings are tall enough to survive in the flooded field condition. 

The clods of earth attached to the clumps give anchorage to the seedlings. 

Generally. manuring or plant protection operations are not done by the 

farmers. SInce It may be tOXIC to subsequent prawn crops. Management of water 

le\'e! m the field is the only operation attended to after spreading of seedlings. 

Water minimises lodging and helps to keep the tall plants erect and therefore water 

level is kept constant with the growth of plants. The crop matures in about 120 

days The earheads alone are harvested, leaving major portions of the vegetative 

matter in the field. Since the paddy fields are distant from farm house, the produce 

are transported in small country boats and the cost is paid at Rs.40 per country boat. 

Harvestmg cost includes the cost for threshing and drying operations. After the 

harvest of rice, the fields are used for fish or prawn culture. Farmers bring their 

produce to nearby local markets or to rice mills for processing. The average price 

they get for paddy is Rs.4.50 per kg. Farmers take one or more than one crop of 

prawn depending on number of factors such as investment capacity, inherent 

productl\lty of land etc. Duration of one crop of prawn ranges from 2'12 to 3 

months. 



5 :2 1:2 TradItional praw·n culture (prawn filtration) 

After the harvest of paddy by the end of October, the fields are allowed to 

have free exchange of water. The fields are then cleaned by removing weeds and 

other undesIrable specIes of organIsms. The outer bunds are strengthened, the sluice 

gates are fixed In place where there is medium flow of water from canals or 

backwaters to the fields. After these prelimInary operations water is let into the 

fields dUrIng high tides at night, through the sluice, where the lights are arranged 

for lurIng In prawns. During low tide water IS let out through a bamboo screen 

which prevents escape of fingerings of prawn and fish already entered into the field 

and brIngs down the water level, so that water can again be taken in during high 

tide. The actual fishIng operations starts by the middle of January coinciding with 

the lunar phase. When the water is let out of the fields, during low tide the prawns 

and fishes carrIed along with water and are collected in prawn filtration net fitted to 

the slUIce gate. The harvesting of prawns starts in November but becomes intensive 

from January. The filtration is carried out for about a week around every full moon 

and new moon, the period being locally called as 'thakkam'. The process of 

fi ItratlOn is continued for a period of 2 to 3 hours, depending on the force of out 

tlow, the bulk of the prawns being caught during the initial hours. When the 

filtratIon IS over sluice gates are closed. By the middle of April, when the season 

tenmnates, a complete harvesting of entire stock of prawns and fishes is made by 

cast nets and drag nets and even hand picking after draining out the water to the 

extent possible. The process is called' Kettukalakkal'. 

The catches mainly consIsts of Melapenaells dobsoni, Penaeus indicus, 

"\lelapenaeus monoceros, Peneaells monodon, crabs, fishes like Etroplus, Tilapia 

and Mugil Advantage of traditional method of prawn culture is that it requires only 
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1m..- investment and low input. Poor quality of yield is obtained in traditional 

method because the catches mainly constitute lower priced prawns, metapenaeids 

and majority of the prawns may belong to smaller size group. Many undesirable 

species of fishes of predatory behaviour enter the field along with incoming tidal 

water and is one of the reasons for low yield in such fields. Since the quantity and 

quality of prawn the farmers get from traditional fields is low, the average price they 

get per kg of prawn is low as Rs.43.38. Selective stocking of desirable species of 

commercially important prawns may enhance the yield from these farms. 

Production level of a prawns field depends upon factors such as its 

geographical position, nearness to open backwater system, inherent productivity, 

the nature of traversing canals, and possibility of adequate prawn fry recruitment. 

More often unified combination of these factors detennines the quality and quantity 

of prawn production. 

5.2.1.3 Improved method of prawn culture 

The process of growing baby shrimps upto marketable SIze Ill. an 

enclosed, created aquatic environment can be tenned as shrimp farming. The 

traditional practice can be improved by incorporating culture techniques such as 

nursery pond, supplementary feed etc. Selective stocking of commercially important 

species of prawn will improve the quantity and quality of prawn yield. Although 

several species of both penaeid and non-penaeid shrimps are available in our 

waters, only a few species are suggested for culture. The criteria for selection of 

suitable species for culture is based on its ecological adaptability, ability to grow 

fast adjusting to certain fluctuations in the culture medium, accepting 

supplementary feed and market value. Shrimp varieties like white prawn (Penaeus 



Plate 3. White shrimp (PI!110i!IIS /I1dicus) 

Plate -+ TIger prawn (Fell(l(,lIs IIl(JIlod()ll) 





inc/iells) and tIger prawn (P. mOl1odon) have proved to be most suitable species for 

culture These grow fast in impoundments, fetch high price and are in great 

demand. Farmers obtain prawn seed from local as well as commercial hatcheries of 

other states. 

Preliminary operations include strengthening the bunds and fixing 

sl uicegates in position. After dewatering, the ponds are eradicated (eliminating 

unwanted fishes and plants) using Mahua cake, generaly at the rate of 600 kg per 

hectare or tea seed at the rate of 25-30 kg per hectare. In large farms, ammonia gas 

is used for this purpose usually at rate of 30 kg per hectare. Manuring in farms with 

calcium hydroxide is at the rate of 1000 kg per hectare is a general practice. 

Fertilizers like urea, diammonium phosphate, ammonium chloride, ammonium 

sulphate, superphosphate etc. are used in ponds to activate the growth of phyto 

plankton and zoo plankton which form the food for early stages of growth of 

prawn. Nursery is prepared and prawn juveniles are stocked and feeding is done for 

a short period of 1-2 weeks to adapt to the environment after which the juveniles 

are transferred to main field. The stocking rate of prawn juveniles ranges from 

30,000 to 50,000 per hectare. Generally Penaeus indicus and P. monodon are the 

specIes of prawn used for cultivation. Prawn juveniles are fed with supplementary 

feed usually at the rate of 1000 kg of feed per hectare per 2Y2 to 3 months. The feed 

used for prawn generally used by the farmers are known under the trade names 

'Mahima' and 'Higashimaru' produced by local factories and the price ranges from 

Rs.25 to 32 per kg. Some of the farmers use home made feed prepared by mixing 

wheat flour, tapioca flour, rice bran, soyabean powder and shell meat Water 

conditions such as temperature, salinity, pH and growth and size of the prawn are 

monitored regularly. Prawn juveniles from sea are also collected according to the 



tidal vanation through the sluice gate. Harvesting is carried out every week around 

. every full moon and new moon. 

Farmers use small country boats in large farms so as to reach every part of 

the farm and harvesting is done using fishing net. Filtration through sluice gate is 

also resorted to for harvesting. A complete harvesting is done finally after draining 

out the water from the field. The catch will consist of prawn, fishes, crabs etc. The 

prawn species will be uniform size and growth and fetch high price. The fishes and 

other varieties of prawn will contribute only a small percentage of the yield. With 

regard to marketing of prawn, farmers sell the produce immediately after harvest as 

raw or in processed form after peeling. Agents of export or marketing will take the 

produce from their farms directly. The average price the farmers get for prawn from 

fields of improved farming is Rs. 99.90 per kg. 

5.2.2 Operation wise cost of cultivation 

Costs and returns are two elements of any business enterprise. Costs 

represent the value of the inputs used in the production process, while returns 

represent the value of output achieved or gain to the operator. The relative 

magnitude of the costs and returns from the enterprise indicates the success of 

business. 

Operationwise cost of cultivation of paddy cum prawn culture in 

aggregate, and costs of paddy crops and prawn culture separately were computed 

for traditional method and improved method of prawn culture and are presented in 

Tables. The costs are presented in two parts, viz., operational expenses including 

land preparation, intercultural operations, harvesting. The other expenses include 
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. rental value of land, interest on working capital and miscellaneous expenses. 

Interest on working capital was estimated at the rate of 6 per cent (half of the 

lending rate of 12 per cent for short term agricultural loan) since the capital 

investment is spread throughout the season. The rental value of land was estimated 

based on the leasing rate which prevailed in the study area fixed as RS.7500lhectare. 

It is estimated at half of the rate each in paddy and prawn crop for class I (I crop of 

paddy + 1 crop of traditional prawn), One third of the leasing rate computed for 

paddy crop and 2/3 of the rate for prawn crop for class II (1 crop of paddy + 2 crops 

of traditional prawn) and for class III (I crop of paddy + 3 crops of traditional 

prawn) 1/4 of the rate for paddy and 3/4 of the rate for prawn crop were computed. 

Similar procedure was adopted for computing rental value of land for class IV, V 

and VI respectively. Interest on fixed capital is estimated at 10 per cent of the value 

of materials. Fixed capital include gunny bags, filtration rate and fishing nets, 

feeding pots, bulbs and accessories. Farmers generally do not use their own 

agricultural implements for land preparation because labourers bring their own 

implements to the field and the wages they get include the rent for the implements 

also. The operations like dewatering, irrigation etc. were done for the 

'padasekharam' as a whole by the padasekharam committee. 'Padasekharam' refers 

to the compact paddy area registered under one body known as 'padasekharam 

committee'. 

5.2.2.1 Paddy cum traditional prawn culture 

The total cost of cultivation in class I (1 crop of paddy + I crop of 

traditIOnal prawn culture) was Rs.24990.43. It was RS.2892I.30 for class II (I crop 

of paddy + 2 crops of traditional prawn culture) and Rs.33442.78 for class III 

(I crop of paddy + 3 crops of traditional prawn culture). The operational expenses 



constututed 63.76 per cent in class I, 67.79 per cent in class II and 71.10 per cent in 

. class III. Other expenses accounted for 36.24 per cent, 32.21 per cent and 28.90 per 

cent in class I, class II and class III respectively (see table 5.9). 

Among different items of cost, land preparation accounted for highest 

share in all the three classes constituting 36.39 per cent, 33.42 per cent and 31.35 

per cent respectively. Rental value of own land was the next important item of cost 

in class I and class II, which accounted for 30.01 per cent in class I and 25.93 per 

cent in class II, while for class III intercultural operations is the next important item 

of cost (28.65%). Expenses for intercultural operations constituted 18.50 in class I 

and 24.32 per cent in class II. Cost of harvesting accounted for 8.86 per cent, 10.05 

per cent and 11.10 per cent respectively in class I, class II and class III. 

5.2.2.2 Paddy cultivation 

Operationwise cost of cultivation of paddy for class I, class II and class 

III were computed and are presented in Table 5.10. The total cost of cultivation in 

class I was Rs.12822.84, Rs.11744.80 in class II and Rs.III44.50 in class III. The 

operational expenses constituted 61.68 per cent in class I, 68.56 per cent in class II 

and 72.32 per cent in class III. 

The results show that major share of total cost was accounted by land 

preparation for all the classes and constituted 34.28 per cent, 37.89 per cent and 

39.62 per cent in class I, II and III respectively. Rental value of own land was the 

next important item of cost which accounted for 29.24 per cent, 21.29 per cent and 

16.82 per cent respectively for class I, II and III. The next important item of 

expenditure was sowing constituted 13.98 per cent in class I, 15.9 per cent in class 



Table 5.9. Operation wise cost of cultivation of paddy cum traditional prawn culture (Rsl ha) 
-------------------------------------------------------------------------------------------------------------
Particulars Class I Class II Class III 

-------------------------------------------------------------------------------------------------------------
1. Operational expenses 

1. Land preparation 
Paddy 

Prawn 

Sub total 

2. Intercultural operations 
Paddy 

Prawn 

Sub total 

3. Harvesting 
Paddy 

Prawn 

Sub total 

Total operational expenses 

II. Other expenses 
1. Rental value of own land 

2. Interest on working capital 

3. Cost of transportation (paddy) 

4. Miscellaneous 

4395.50 
(17.59) 

4698.02 
(18.80) 

9093.52 
(36.39) 

2035.24 
(8.14) 

2588.40 
(10.36) 

4623.64 
(18.50) 

1427.05 
(5.71) 
790.71 
(3.16) 

2217.76 
(8.86) 

15934.92 
(63.76) 

7500.00 
(30.01) 
254.52 
( 1.02) 
252.99 
(1.01) 

1048.00 
(4.20) 

4450.72 
(15.39) 
5215.48 
(18.03) 

9666.20 
(33.42) 

2123.09 
(7.34) 

4911.95 
(16.98) 

7035.04 
(24.32) 

1478.19 
(5.11) 

1426.76 
(4.94) 

2904.95 
(10.05) 

19606.19 
(67.79) 

7500.00 
(25.93) 
290.79 
(1.00) 
231.06 
(0.81) 

1293.26 
(4.47) 

4415.03 
(13.20) 

6068.06 
(18.15) 

10473.09 
(31.35) 

2091.31 
(6.24) 

7491.27 
(22.41) 

9582.58 
(28.65) 

1552.92 
(4.65) 

2158.15 
(6.45) 

3711.07 
(11.10) 

23776.74 
(71.10) 

7500.00 
(22.43) 
357.82 
(1.07) 

248.62 
(0.74) 

1559.60 
(4.66) 



Total other expenses 

Total 

9055.57 
(36.24) 

24990.43 
(l00.00) 

9315.11 
(32.21) 

28921.30 
(100.00) 

is 

9666.04 
(28.90) 

33442.78 
(100.00) 
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Fig.2. OPERATION WISE COST OF CULTIVATION OF PADDY CUM TRADITIONAL PRAWN CULTURE 

I. Land preparation 

II. Intercultural operations 
III. Harvesting 
IV. Rental value of own land 

V. Interest on working capital 
VI. Cost of transportation (paddy) 

VII. Miscellaneous 
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II and 16.51 per cent in class III respectively. Cost of harvesting formed 11.13 per 

cent in class I, 12.59 per cent in class II and 13.94 per cent in class 111. 

Miscellaneous item of expenditure accounted for 6.33 per cent, 6.99 per cent and 

7.24 per cent in class I, class II and class III respectively. Cost of weeding shared 

only small percentage and it constituted 1.89 per cent, 2.18 per cent and 2.25 per 

cent in class I, II and III respectively. 

Land preparation for paddy include preparation of bunds, ploughing, 

levelling, mound making and dismantling of mounds. Sowing of seedlings and 

weeding are the intercultural operations performed in paddy cultivation. Sowing 

operation also include soaking of seeds in water for sprouting. Manual weeding is 

usually carried out in paddy cultivation. The expenditure on harvesting operations 

include the expenses for threshing and drying also. Harvesting cost was paid in kind 

at the rate of 1/9 of the produce. Miscellaneous items of expenditure include the 

cost for dewatering and land revenue. 

5.2.2.3 Traditional prawn culture 

Operationwise cost of cultivation of traditional prawn culture were 

computed and has been presented in Table 5.11. Cost of cultivation of first crop and 

second crop of prawn and their aggregate in class II and 1 st crop, 2nd crop and 3rd 

crop of prawn and their aggregate in class III are separately presented. The total 

cost of cultivation in class I was Rs.12167.59. Rs.10846.76 for first crop of prawn 

and RS.6289.74 for 2nd crop of prawn were in class II. While it was Rs.10995.55 

for first crop of prawn, RS.5458.80 for second crop of prawn and Rs.5843.93 for 

third crop of prawn in class III. 



Table 5.10. Operation wise cost of cultivation of paddy (Rs/ha) 
-------------------------------------------------------------------------------------------------------------
Particulars Class I Class II Class III 
-------------------------------------------------------------------------------------------------------------
1. Operational expenses 

1. Land preparation 
Labour cost 

2. Seed and sowing 
Cost of seed 

Cost of gunnybag 

Labour cost 

Subtotal 

3. Weeding 
Labour cost 

4. Harvesting 
Labour cost 

Total operational expenses 

II. Other expenses 
Rental value of own land 

Interest on working capital 

Cost of transportation 

Miscellaneous 

Total other expenses 

Total cost 

4395.50 
(34.28) 

722.24 
(5.63) 
34.75 

(0.27) 
1035.95 

(8.03) 

1792.94 
(l3.95) 

242.30 
(1.89) 

1427.05 
(11.l3) 

7857.79 
(61.28) 

3750.00 
(29.24) 
150.60 
(l.17) 
252.99 
(1.97) 
811.46 
(6.33) 

4965.05 
(38.72) 

12822.84 
(l00.00) 

(Figures in parantheses show percentages total) 

4450.72 
(37.89) 

727.98 
(6.20) 
34.98 

(0.30) 
1103.95 

(9.40) 

1866.91 
(15.90) 

256.18 
(2.18) 

1478.19 
(12.59) 

8052.00 
(68.56) 

2500.00 
(21.29) 
140.45 
(1.19) 
23l.06 
(1.97) 
821.29 
(6.99) 

3692.80 
(3l.44) 

11744.80 
(l00.00) 

4415.03 
(39.62) 

73l.61 
(6.56) 
34.99 

(0.31) 
1073.67 

(9.63) 

1840.27 
(16.51) 

257.04 
(2.25) 

1552.92 
(13.93) 

8059.26 
(72.32) 

1875.00 
(16.82) 
151.99 
(1.36) 

248.63 
(2.23) 
809.63 
(7.24) 

3085.24 
(27.68) 

11144.50 
(100.00) 
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Operational expenses accounted for 66.38 per cent in class I, 67.26 per 

. cent in class II and 70.49 per cent in class III. Among different items of cost, land 

preparation accounted for the highest share in both class I and class II and 

constituted 38.61 per cent and 30.36 per cent respectively. For class III, shrimp care 

accounted for the highest share with 33.59 per cent and land preparation constituted 

for 27.22 per cent. Rental value of own land was found to be the next item of 

expenditure which constituted 30.83 per cent in class I, 29.11 per cent in class II 

and 25.23 per cent in class III. Expenditure on shrimp care accounted for 21.27 per 

cent, 28.59 per cent and 33.59 per cent in class I, class II and class III respectively. 

Cost of harvesting accounted for 6.50 per cent, 8.31 per cent and 9.68 per cent of 

the total cost in class I, class II and class III. 

In case of traditional prawn culture land preparation includes 

strengthening or repair of bunds and fixing sluice gate. The value of sluice gate, 

filtration net, fishing net, lights and accessories and watchman's shed is included 

in first crop of prawn in classes II and III because they are invested during the first 

crop of prawn. Shrimp care is the only intercultural operation performed in 

traditional prawn culture. 

5.2.2.4 Paddy cum improved prawn culture 

Operationwise cost of cultivation of paddy cum improved prawn culture 

was computed and are presented in Table 5.12. The total cost of cultivation in class 

IV (l crop of paddy + 1 crop of improved prawn culture) was Rs.46817.77, 

Rs.63282.10 in class V (1 crop of paddy + 2 crops of improved prawn culture) and 

Rs.86631.48 in class VI (I crop of paddy + 3 crops of improved prawn culture). 

The operational expenses constituted 80.10 per cent in class IV, 84.53 per cent in 



Table 5. 11. Operationwise cost of cultivation of traditional prawn culture (Rs'/ha) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Class I Class II Class III 
--------------.--------------------.----------.- ------------------------------------------------------.---------
1 st crop of 2nd crop of Aggregate 1 st crop of 2nd crop of 3rd crop of Aggregate 

prawn prawn prawn prawn prawn 

---.--------------------_.-------------------------------------------------------------------.----------------------------------------------------------------
2 3 4 5 6 7 8 9 

---------------------------.-----------------------------.----------.-------------.----.--.-------------------------------------------------------------------
I. O~erational cost 
1. Land preparation 
Value of sluice gate 1978.32 1960.26 1960.26 1975.45 1975.45 

(16.26) (18.07) (11.41) (17.97) (8.86) 

Value of filtration net 151.96 329.93 329.93 500.65 500.65 

(1.25) (3.04) (1.92) (4.55) (2.25) 

Value of lights 1] 2.03 110.21 110.21 253.27 253.27 

(0.92) (1.02) (0.64) (2.30) (1.14) 

Labour cost 2455.71 2236.92 578.16 2815.08 2355.75 568.82 414.12 3338.69 

(20.18) (20.62) (9.13) (16.39) (21.42) (10.42) (7.09) (14.97) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Sub total 4698.02 

(38.61) 
4637.32 
(42.75) 

578.16 
(9.13) 

5215.48 
(30.36) 

5085.12 
(46.24) 

568.82 
(10.42) 

414.12 
(7.09) 

6068.06 
(27.22) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
2. Shrimp care 
Value of watchman's 311.80 363.87 363.87 334.86 334.86 

shed (2.56) (3.35) (2.12) (3.05) (l.50) 

Labour cost 2276.60 2175.28 2372.80 4548.08 2358.66 2109.11 2688.64 7156.41 

(18.71) (20.05) (37.49) (26.49) (21.45) (38.64) ( 46.00) (32.09) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Sub total 2588.40 

(21.27) 
2539.15 
(23.40) 

2372.80 
(37.49) 

4911.95 
(28.59) 

2693.52 
(24.50) 

2109.11 
(38.64) 

2688.64 
(46.00) 

7491.27 
(33.59) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Contd. 



Table 5.11. Continued 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 4 5 6 7 8 9 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
3. Harvesting 
Value of fishing net 131.89 267.67 267.67 386.12 38612 

(1.08) (2.46) (1.56) (3.51 ) (1. 73) 

Labour cost 658.82 583.60 575.49 1159.09 606.88 590.77 574.38 1772.03 

(5.42) (5.38) (9.09) (6.75) (5.52) (10.82) (9.83) (7.95) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Sub total 790.71 

(6.50) 
851.27 
(7.84) 

575.49 
(9.09) 

1426.76 
(8.31) 

993.00 
(9.03) 

590.77 
(10.82) 

574.38 
(9.38) 

2158.15 
(9.68) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total operational 
expenses 

8077.13 
(66.38) 

8027.74 
(74.00) 

3526.45 
(55.71) 

11554.19 
(67.26) 

8771.64 
(79.77) 

3268.70 
(59.88) 

3677.14 
(62.92) 

15717.48 
(70.49) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
II. Other eXQenses 
Rental value of 3750.00 2500.00 2500.00 5000.00 1875.00 1875.00 1875.00 5625.00 

own land (30.83) (23.04) (39.49) (29.11) (17.05) (34.35) (32.09) (25.23) 

Interest on working 103.92 103.05 47.29 150.34 112.59 44.24 49.00 205.83 

capital (0.85) (0.95) (0.74) (0.88) (1.03) (0.81) (0.84) (0.92) 

Miscellaneous 236.54 215.97 256.00 471.97 236.32 270.86 242.79 749.97 

(1.94) (1.99) (4.04) (2.75) (2.15) (4.96) (4.15) (3.36) 

--------------------------------------------------------------------------------------------_.,----------------------------------------------------------------
Sub total 4090.46 

(33.62) 
2819.02 
(26.00) 

2803.29 
(43.93) 

5622.31 
(32.74) 

2223.91 
(20.23) 

2190.10 
(40.12) 

2166.79 
(37.08) 

6580.80 
(29.51) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total cost 12167.59 

(100.00) 
10846.76 
(100.00) 

6289.74 
(100.00) 

17176.50 
(100.00) 

10995.55 
(l00.00) 

5458.80 
(100.00) 

5843.93 
(100.00) 

22298.28 
(100.00) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentage total) 
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Table 5.12. Operation wise cost of cultivation of paddy cum improved prawn culture (Rs/ha) 
-------------------------------------------------------------------------------------------------------------
Particulars Class IV Class V Class VI 

-------------------------------------------------------------------------------------------------------------
I. Operational expenses 

I. Land preparation 
Paddy 

Prawn 

4420.64 
(9.44) 

5448.51 
(1] .64) 

4172.92 
(6.59) 

6367.23 
( 10.06) 

4234.69 
(4.89) 

7473.29 
(8.62) 

-------------------------------------------------------------------------------------------------------------
Sub total 9869.15 

(21.08) 
10540.] 5 
(16.65) 

11707.98 
(13.5]) 

-------------------------------------------------------------------------------------------------------------
Intercultural Operations 

Paddy 

Prawn 

] 902.5] 
(4.06) 

22795.50 
(48.69) 

2030.53 
(3.21 ) 

36892.00 
(58.30) 

2018.21 
(2.33) 

57038.89 
(65.84) 

-------------------------------------------------------------------------------------------------------------
Sub total 

3. Harvesting 
Paddy 

Prawn 

Sub total 

Total operational expenses 

24698.01 
(52.75) 

1386.12 
(2.96) 

1547.30 
(3.30) 

2933.42 
(6.27) 

37500.58 
(80.10) 

38922.53 
(61.51) 

1573.84 
(2.49) 

2453.84 
(3.88) 

4027.68 
(6.37) 

53490.36 
(84.53) 

59057.10 
(68.17) 

1580.19 
(1.83) 

3843.22 
(4.44) 

5423.41 . 
(6.27) 

76188.48 
(87.95) 

-------------------------------------------------------------------------------------------------------------
II. Other expenses 

Rental value of own land 7500.00 7500.00 7500.00 
(16.02) (11.85) (8.66) 

Interest on working capital 523.53 723.64 1012.49 
( 1.12) (1.14) (1.17) 

Cost of transportation (paddy) 240.32 226.99 261.22 
(0.51) (0.36) (0.30) 

Miscellaneous 1053.34 1341.1 ] 1669.28 
(2.25) (2.12) (1.93) 

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



Sub total 

Total cost 

9317.19 
(19.90) 

46817.77 
(100.00) 

(Figures in parantheses show percentage to total) 

9791.4 
(15.47) 

63282.1 
(100.00) 

86 

10442.99 
(12.05) 

86631.48 
(100.00) 
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class V and 87.95 per cent in class VI. Other expenses accounted for 19.90 per cent, 

, 15.47 per cent and 12.05 per cent of the total cost in class IV, class V and class VI 

respectively. 

Among different items of costs, intercultural operations accounted for the 

highest share in classes IV, V and VI constituting 52.75 per cent, 61.51 per cent 

and 68.17 per cent of the total cost respectively. Land preparation is the important 

items of expenditure which accounted for 21.08 per cent in class IV, 16.65 per cent 

in class V and 13.51 per cent in class VI. The percentage share constituted by the 

cost of harvesting of the total cost came to be 6.27 per cent, 6.37 per cent and 6.27 

per cent in class IV, V and VI respectively. 

Rental value of our land is the major item of expenditure among other 

expenses which constituted 16.02 per cent in class IV, 11.85 per cent in class V and 

8.66 per cent in class V, of the total cost. 

5.2.2.5 Paddy cultivation 

Operationwise cost of cultivation of paddy for classes IV, V and VI was 

computed and are presented in Table 5.13. The total cost of cultivation in class IV 

was Rs.12644.48, and it was Rs.11460.02 and RS.10993.30 in class V and class VI 

respectively. The operational expenses constituted 60.97 per cent in class IV, 67.86 

per cent in class V and 68.35 per cent in class VI. the other expenses accounted for 

39.03 per cent, 32.14 per cent and 28.75 per cent of the total cost in class IV, class 

V and class VI, respectively. 
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The results show that major share of total cost was covered by land 

. preparation which constituted 34.96 per cent in class IV, 36.41 per cent in class V 

and 38.52 per cent in class VI. Rental value of own land was the next important 

Item of expenditure which accounted for 29.66 per cent, 2l.82 per cent and 17.06 

per cent respectively in class IV, class V and class VI. The cost of sowing operation 

constituted 13.36 per cent in class IV, 15.87 per cent in class V and 15.76 per cent 

in class VI. The cost of harvesting accounted for 10.96 per cent of the total cost in 

class IV, 13.73 per cent in class V and 13.79 per cent in class VI. Weeding cost 

constItuted only small percentage of the total cost constituting 1.68 per cent, 1.85 

per cent and 1.86 per cent in classes IV, V and VI respectively. Miscellaneous item 

of cost shared 6.30 per cent, 7.07 per cent and 7.96 per cent of the total cost in class 

IV, class V and class VI respectively. 

5.2.2.6 Improved prawn culture 

Total cost of cultivation of improved prawn culture for the three classes 

were computed and are presented in Table 5.14. Cost of cultivation of first crop and 

second crop of prawn in class V, and of first crop, second crop and third crop of 

prawn in class VI are separately computed and presented. The total cost was 

estimated to be Rs.34173.29 in class IV, Rs.51822.08 in class V and Rs.75639.18 

in class VI. Operational expenses constituted 87.18 per cent, 88.21 per cent and 

90.37 per cent in classes IV, V and VI. Other expenses accounted for 12.82 per cent 

in class IV, 11.79 per cent in class V and 9.63 per cent in class VI. Among 

operational expenses feeding cost accounted for the highest share with 26.77 per 

cent, 30.28 per cent and 33.10 per cent in class IV, class V and in class VI 

respectively. The next major item of expenditure was fingerlings stocking which 

constituted 20.00 per cent in class IV, 20.71 per cent in class V and 22.64 per cent 



Table 5. 13. Operationwise cost of cultivation of paddy (Rslha) 

Particulars 

I. Operational expenses 
1. Land preperation 

Labour cost 

2. Seeds and sowing 
Cost of seed 

Cost of gunnybag 

Labour cost 

Sub total 

3. Weeding 
Labour cost 

4. Harvesting 
Labour cost 

Total operational expenses 

II. Other expenses 
1. Rental value of own land 

2. Interest on working capital 

3. Cost of transportation 

4. Miscellaneous 

Total other expenses 

Total cost 

Class IV 

4420.64 
(34.96) 

728.64 
(5.76) 
34.03 

(0.27) 
927.12 
(7.33) 

1689.79 
(13.36) 

212.72 
(L68) 

1386.12 
(10.96) 

7709.27 
(60.97) 

3750.00 
(29.66) 
147.88 
(1.17) 
240.32 
(1.90) 
797.01 
(6.30) 

4935.21 
(39.03) 

12644.48 
(l00.00) 

(Figures in parantheses show percentages total) 

Class V 

4172.92 
(36.41 ) 

736.19 
(6.42) 
38.69 

(0.34) 
1043.27 

(9.11 ) 

1818.15 
(15.87) 

212.38 
(1.85) 

1573.84 
(13.73) 

7777.29 
(67.86) 

2500.00 
(21.82) 
145.59 
(1.27) 
226.99 
(L98) 
810.15 
(7.07) 

3682.73 
(32.14) 

11460.02 
(100.00) 

Class VI 

4234.69 
(38.52) 

732.89 
(6.40) 
38.70 

(0.34) 
1033.97 

(9.02) 

1805.56 
(15.76) 

212.65 
(1.86) 

1580.19 
(13.79) 

7833.09 
(68.35) 

1875.00 
(17.06) 
148.56 
(1.35) 
261.22 
(2.38) 
875.43 
(7.96) 

3160.21 
(28.75) 

10993.30 
(100.00) 

90 
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Table 5.14. Operationwise cost of cultivation of improved prawn culture (Rs/ha) 
---------------------------------.----------------------------------------------------------------------------------------------------------------------------

Class IV Class IV Class VI 

1 st crop of 2nd crop of Aggregate 1 st crop of 2nd crop of 3rd crop of Aggregate 
prawn prawn prawn prawn prawn 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
2 3 4 5 6 7 8 9 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
I. Operational expenses 
1. Land preparation 
Value of sluice gate 

Value of filtration 
net 
Value oflights 

Labour cost (hired) 

2250.47 
(6.59) 
158.82 
(0.46) 
126.74 
(0.37) 

2912.48 
(8.52) 

2233.l9 
(7.18) 
328.43 
(1.06) 
140.82 
(0.45) 

3041.98 622.81 
(9.79) (3.00) 

2233.19 2418.39 2418.39 
(4.31) (7.44) (3.20) 
328.43 543.25 543.25 
(0.63) (1.67) (0.72) 
140.82 1140.25 140.25 
(0.27) (0.43) (0.19) 

3664.79 2943.36 672.77 755.27 4371.40 
(7.07) (9.05) (2.97) (3.69) (5.78) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Subtotal 5448.51 

(15.94) 
5744.42 
( 18.48) 

622.81 
(3.00) 

6367.23 
(12.28) 

6045.25 
(18.59) 

672.77 
(2.97) 

755.27 
(3.69) 

7473.29 
(9.89) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
2. Eradication 
Value of eradicants 1334.76 1343.48 1343.48 349.65 1349.65 

(39.91 ) (4.32) (2.59) (4.15) (1.62) 

Application cost 77.82 83.25 83.25 86.44 86.44 

(hired) (0.23) (0.27) (0.16) (0.27) (0.11) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Subtotal 1412.58 

(4.14) 
1426.73 
(4.59) 

1426.73 
(2.75) 

1436.09 
(2.75) 

143609 
( 189) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Contd. 



Table 5.14. Continuing 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 4 5 6 7 8 9 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
3. Manuring 
Value of manures 

Application cost 
(hired) 

1234.60 
(3.61) 

80.26 
(0.23) 

1212.05 
(3.90) 

88.65 
(0.28) 

1212.05 
(2.34) 

88.65 
(0.17) 

1223.04 
(3.76) 

83.07 
(0.26) 

1223.04 
(1.62) 

8307 
(0.11) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Subtotal 1314.86 

(3.84) 
1300.70 
(4.18) 

1300.70 
(2.51) 

1306.11 
(4.02) 

1306.11 
(I.73) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
4. Fingerlings stocking 
Value of fingerlings 6645.95 5220.24 5139.41 10359.65 6271.53 5998.04 4292.13 16561.70 

(19.45) (16.79) (24.78) (19.99) (19.28) (26.50) (20.95) (21.90) 
Labour cost (hired) 188.32 179.98 192.02 372.00 197.70 183.67 178.85 560.22 

(0.55) (0.59) (0.93) (0.72) (0.61 ) (0.81) (0.87) (0.74) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Subtotal 6834.27 

(20.00) 
5400.22 
(17.38) 

5331.43 
(25.71) 

10731.65 
(20.71) 

6469.23 
(19.89) 

6181.71 
(27.31 ) 

4470.98 
(21.82) 

17121.92 
(22.64) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
5. Feeding 
Value offeed 8512.42 8157.43 6532.57 14690.00 8296.44 7936.01 7473.87 23706.32 

(24.91) (26.24) (31.50) (28.34) (25.51) (35.07) (36.48) (31.34) 
Value of feeding pots 258.79 259.45 259.45 277.70 27770 

(0.76) (0.83) (0.50) (0.85) (0.37) 
Labour cost (hired) 376.64 367.50 376.27 743.72 362.29 356.68 328.90 1047.87 

(1.10) (I 18) (1.81) (1.44) (1.11 ) (1.58) (1.61) (I 39) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Sub total 9147.85 8784.38 6908.79 15693.17 8936.43 8292.69 7802.77 2303! .89 

(26.77) (28.26) (33.31) (30.28) (27.47) (36.65) (38.09) (33.10) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Contd. 

(,C) 

w 



Table 5.14. Continued 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 4 5 6 7 8 9 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

6. Shrimp care 
Cost of watchmen's 359.70 367.60 367.60 389.56 389.56 

shed ( 105) ( 118) (0 71) (120) (0.52) 

Labour cost 
Hired 2643.31 242608 2298.70 4724 78 242867 2682.91 253618 7647.76 

(774) (78 I) (I 190) (912) (747) (1186) (12.38) (10 II) 

Family 108343 1120.66 1526.71 2647.37 1344.57 1298.06 1462.93 4105.56 
(317) (3.60) (7.36) (5.11 ) (4.13) (5.74) (7.14 ) (542) 

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

Subtotal 408644 
( 1196) 

3914.34 
(12.59) 

382541 
( 1845) 

7739.75 
( 14 93) 

4162.80 
(12.80) 

3980.97 
(17.59) 

3999.11 
(19.52) 

12142.88 
(1605) 

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

7. Harvesting 
Value offishing net 129.94 275.45 275.45 45509 455.09 

(038 ) (089) (053 ) ( 140) (060) 

Labour cost 
Hired 77873 810.48 625.69 1436.17 737.84 728.66 698.05 2164.55 

(2.28) (2.60) (302) (277) (227) (322) (3.41) (286) 

Family 638.63 314.22 428.00 742.22 448.69 386.07 388.82 223.58 
(I 87) (101 ) (7.36) ( I .43 ) (1.38) (171 ) (1. 90) ( 162) 

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

Subtotal 1)4730 
(4 S1) 

1400 15 
(4 50) 

I05J.69 
(5 08) 

245384 
(4 73) 

1641.62 
(S (5) 

111473 
(493 ) 

1086.87 
(531 ) 

1843 22 
(5 (8) 

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

Total operational 
co~t 

29791 31 
Un IX) 

27970.94 
(8998) 

17742 13 
(X'i :')6) 

45713 07 
(XX21) 

2999753 
(92 24) 

2024287 
(8945) 

1811500 
(88 41) 

hX3':;540 
«)() ; 7) 

-----------------------------------------------------------------------------------------------------------------------------------------------------------
('ontJ 



Table 5 14 Continued 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

4 5 6 7 8 9 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

II. Other eXj2enses 
Rental value of 375000 2500.00 2500.00 500000 1875.00 1875.00 1875.00 562500 
own land (1097) (804 ) (12 05) (965 ) (5.77) (8.29) (9 15) (7.44 ) 

Interest on working 375 65 35291 225 14 578.05 378.36 256.24 229.33 863 93 

capital (1 20) ( I 14) ( 109) ( 1 12) ( 1 16) (l 13) ( 1 12) ( 1 14) 

:"v1iscellaneous 25633 262.08 26888 53096 271 22 25657 26606 793.85 
(0 75) (084 ) (1 30) (I 02) (083 ) ( I 13 ) (130) (I 06) 

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

Subtotal 4381 98 311449 2994.02 6109.01 2524.58 238781 237039 728278 
( 12 82) (1002) (1444) (11 79) (776) (10 58) ( 1157) (963 ) 

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

Total cost 341 n 29 
(100 (0) 

31085.93 
(10000) 

2073615 
( 100(0) 

5188208 
(10000) 

32522 I I 
(10000) 

2263068 
(10000) 

20485.39 
(l0000) 

75638.18 
( 10000) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
(Figure'> in paranthcses show percentages to total) 
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1Il class \·1 F,pendlture on land preparatIon constItuted 15 l)4 per cent, 1228 per 

cent and') Sl) per cent 111 class I\". class \" and class VI respectively. The 

e"pendlture on shrImp care accounted for 11.96 per cent 111 class IV, 14.93 per cent 

111 class \. and 1605 per cent 111 class \"1 Harvest1l1g cost shared only small 

percentage of the total cost. It constItuted 4 53 per cent. 4 73 per cent and 5.08 per 

cent of the total cost respectIvely 111 classes IV, V and VI 

Among other expenses. rental value of own land accounted for highest 

share wIth 1097 per cent, 9.65 per cent and 7.44 per cent of the total cost In case 

of ImprO\ed praw·n culture land preparatIon 1I1c1udes strengthening and repair of 

bunds and tix1I1g slUIce gate. Intercultural operations 1I1c1ude eradication, manUrIng. 

stod:1I1g of fingerllllgs. feedlllg and shrimp care. Operations like eradication and 

manUrIng are performed only during the first crop of prawn and they are not 

repeated III subsequent crops of pravm 

:' ~ -' Input\\ Ise cost of cultl\ atlOn 

The 1I1pUtS 1I1cluded 111 the cultl\atlOn of paddy and prawn were grouped 

11110 three \IZ materIal lllpUtS, labour and other items. Material cost of paddy 

Included cost of seed and gunny bags and 111 case of prawn culture, it consIsted of 

e"penses for slUIce gate, filtratIOn net. fishing net, light and accessories and 

\\atchman's shed The cost of tingerllllgs, eradicants, manures and fertilizers, feed 

and feedmg pots are also mcluded in the material cost of Improved prawn culture 

Lahour consIsted of male and female labour (both family and hired) Allocation of 

lahour to dIfferent operatIons of paddy cum traditional prawn culture and paddy 

,-'Llln Impro\ ed pra\\ n culture \\ere worked out III mandays. The actual Vvage rate 

pre\ aIled III the area are llsed for comput1l1g labour cost 111 mandays 1I1\0lved 1rl 
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different operatIOns of paddY and ~na\\n cu/tl\atlon Wage rate for men was 

Rs 75 d3y and Rs 30 day for \\omen :'vlanJay refers to 8 hours of man's \VOrK Thus 

one manday IS equ\alent to 2.5 women day m case of paddy and prawn cultIvation 

The other Items mclude mterest on working capital, rental value of own land and 

mIscellaneous expenses m case of both paddy and prawn cultIvatIon Cost of 

transponatlon IS also mcluded m other expenses m case of paddy cultIvation. 

Inputwlse cost of cultIvation of paddy cum prawn culture m aggragate 

and paddv and prawn crops separately were computed and are presented. 

523 I Paddy cum traditional prawn culture 

Inputwlse cost of cultl\atlon of paddy cum prav.n culture was worked out 

for dIfferent classes and the results are presented in Table 5. I 5. This will help to 

ha\e an Idea about the relatIve Importance of various mputs among the different 

classes 

The total cost was estimated to be Rs.24990.43 in class I, Rs.2892 1.30 m 

class II and Rs33442 78 in class III The results show that the major share of the 

total cost was accounted for by labour followed by other Items and material cost for 

all the classes Labour cost accounted 49.99 per cent, 54.67 per cent and 58.99 per 

cent m classes I, II and III respectively. This was followed by other items 

constltutmg 3623 per cent, 32.21 per cent and 28.90 per cent in classes I, II and III 

respectl\elv Matenal cost constItuted only small percentage of total cost and it was 

I) IS III class L 13 12 per cent m class II and 12.6 I per cent rn class III 
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\lIoc<1tlon of labour cost to Jltlerent operatIOns are presented III Table 

:' I () It sho\\ s that mandays IIlvolved in land preparation IS the highest among all 

Items followed by IIltercultural operatIOns and harvestlllg. The mandays involved in 

land preparation \\3S estimated at 88, 91 and 99 III class L class II and class III 

respectl\ eh \landays lIl\oh-ed III IIltercultural operations \vas 50 III class I, 8~ III 

class II and lIS III class Ill, while mandays IIlvolved in harvestlllg was ~8, 37 and 

45 III classes L II and III respectively. Mandays involved in operations like drying of 

paddy are also IIlcluded III han-estlllg. 

A.mon!.!. other Items, rental value of own land accounted for the highest 

share of cost in all classes with 3001 per cent, ~5.93 per cent and 2~.43 per cent III 

classes L 1I and III respectively This was followed by cost on miscellaneous Items 

constltutlllg 4.1'1 per cent III class L 447 per cent in class II and 466 per cent in 

class III Interest on \'lorklllg capital and cost of transportation of paddy shared only 

small percentage of total cost in all three classes. 

Percentage share of material cost of paddy to the total material cost was 

estimated to be 21 99 per cent, 20 10 per cent and 18.18 per cent in classes I, II and 

III respectl\ely Matenal cost of prawn shared 7801 per cent in class I, 79.90 per 

cent III class 1I and 81 8~ per cent in class Ill. 

5 2 J 2 Paddy cultl\'atJOn 

Inputv,lse cost of cultivatIOn of paddy for classes I, II and III was worked 

Ollt separately and are presented III Table 5.17 The labour cost accounted for major 

share III total cost of cultivatIOn followed by cost on other Items and material cost. 

L.abour cost consltllted 55 38 per cent III class I, 6~.06 per cent III class II and 65.44 
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Table :\ I:' Input\vise cost of cultivation of paddy cum traditional prawn culture (Rs/ha) 
-------------------------------------------------------------------------------------------------------------

Particulars 

\1aterial cost 
Paddy 

Prawn 

Sub total 

Labour cost 
Paddy 

Prawn 

Class I 

756.99 
(303) 

268600 
(10.75) 

3442.99 
(13 78) 

7100.80 
(2842) 
5391. 13 
(21.57) 

Class II 

762.96 
(264) 

3031.94 
(1048) 

3794.90 
( 1312) 

7289.04 
(2520) 

8522.25 
(2947) 

Class III 

766.60 
(2.29) 

345035 
(1032) 

4216.95 
(12.61) 

7292.66 
(21.81) 

12267.13 
(36.68) 

-------------------------------------------------------------------------------------------------------------
Sub total 12491.93 

(49.99) 
15811.29 
(54.67) 

19559.79 
(5899) 

-------------------------------------------------------------------------------------------------------------
Others 
Rental value of O\\·n land 750000 7500.00 7500.00 

(3001) (25.93) (2243) 

Interest on \vorking capital 254.52 290.79 357.82 
(I 02) (10 I) ( (07) 

Cost of transportation (paddy) 252.99 231.06 248.62 
(1.01) (0.80) (074) 

Miscellaneous 1048.00 1293.26 1559.60 
(419) (447) (466) 

-------------------------------------------------------------------------------------------------------------
Sub total 9055.51 

(3623 ) 
9315.11 
(3321) 

9666.04 
(2890) 

-------------------------------------------------------------------------------------------------------------
Total 2499043 

(10000) 
28921 30 
(10000) 

33442.78 
(10000) 

-------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentages to total) 
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Table) 16 Allocation of labour to different operations of paddy cum traditional prawn culture (Mandays) 
---------------------------------------------------------------------------------------------------------------------------------------------------------

Operation Class I Class II Class III 

Family Hired Total Family Hired Total Family Hired Total 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Land preparation 8.85 79.23 8808 9.89 8087 90.76 8.58 90.41 98.99 

J ntercuItural operations 8.51 42.29 50.80 14.66 6773 82.39 21.80 93.29 115.09 

Harvesting 308 24.89 27.97 4.62 32.48 37.10 4.57 40.78 45.35 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 20.44 146.86 166.85 29.17 18108 210.25 34.95 22448 25943 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 5 17 lnputwise cost of cultivation of paddy (Rs/ha) 
-------------------------------------------------------------------------------------------------------------

Particulars Class I Class II Class III 

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

\1aterial cost 
Seed 

Gunn\ bag 

722.24 
(563 ) 

34.75 
(0.27) 

727.98 73 I .61 
(620) (657) 

34.98 3499 
(030) (0.31) 

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

Sub total 756.99 
(590) 

76296 
(650) 

766.60 
(6.88) 

-------------------------------------------------------------------------------------------------------------
Labour cost 

Familv - Male 

Female 

Hired - ~1ale 

Female 

Sub total 

Others 
Rental \alue of own land 

Interest on working capital 

Cost of transportation 

\ liscellaneous 

32.48 
(0.25) 
75.04 
(0.59) 

3729.35 
(2909) 

3263.93 
(2545) 

7100.80 
(5538) 

3750.00 
(29.24) 
150.60 
( 1.17) 

252.99 
( 197) 
811.46 
(633 ) 

31.46 
(0.27) 
63.45 
(0.54) 

3776.09 
(3215) 
3418.04 
(29. 10) 

7289.04 
(6206) 

2500.00 
(2 I .29) 
140.45 
( 1.19) 
231.06 
( 1. 97) 
821.29 
(699) 

24.63 
(0.22) 
62.40 
(056) 

3720.52 
(33.39) 

3485. I I 
(31.27) 

729266 
(6544) 

1875.00 
(16.82) 
151. 99 
(1.36) 
248.62 
(2.23) 
809.63 
(727) 

-------------------------------------------------------------------------------------------------------------
Sub total 496505 

(38 72) 
3692.80 
(3144) 

3085.24 
(27.68) 

-------------------------------------------------------------------------------------------------------------
Total 12821.84 

( 10000) 
11744.80 
( 10000) 

11144.50 
( 100.00) 

-------------------------------------------------------------------------------------------------------------
(Figures 111 parantheses sho\'o percentages to total) 
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Table) 18. Allocation of labour to different operations of paddy cultivation (Mandays) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Operation Class I Class II Class III 

Family Hired Total Family Hired Total Family Hired Total 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Land preparation 55.05 55.05 54.50 54.50 5686 5686 

Sowing 0.51 15.85 16.36 0.66 16.04 1670 I 01 15 55 1656 

Weeding 045 4.00 445 0.98 467 5.65 395 395 

Harvesting 1.12 12.96 14.08 048 13.85 14.33 15 18 15 18 

Threshing and drying 4.95 4.95 0.5 540 5.90 048 406 4.54 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 2.08 92.81 94.89 2.62 94.46 97.08 1.49 9560 9709 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
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class L 49.62 per cent in class II and 55.02 per cent in class III respectively. 

Allocation of labour to different operations of traditional prawn culture are 

presented In Table 5.20 The results show that mandays involved in land preparation 

is more as compared to other operations and estimated to be 33, 37 and 44 in 

classes L II and III respectively This was followed by shrimp care (supervision) and 

haryestlng. Mandays Involved shrimp care was estimated to be 30, 60 and 94.5 

respectively In classes I, II and III. The next important operation is harvesting, in 

which mandays involved was estimated to be 9 in class I, 16.5 in class II and 25.5 

mandays in class 1II 

Other items constituted 33.62 per cent in class I, 32.73 per cent in class II 

and 29.51 per cent in class III. Among other items, rental value of own land has the 

highest share with 30.83 per cent, 29.11 per cent, 25.23 per cent in class I, class II 

and class III respectively. 

Material cost accounted for 22.08 per cent, 17.65 per cent and 15.47 per 

cent of total cost in class I, II and III respectively. Among the materials used in 

traditional prawn culture, expenditure on sluice gate constituted major share with 

1626 per cent in class I, 11.41 per cent in class II and 8.86 per cent in class III. 

Expenditure on materials like sluice gate, filtration and fishing nets, lights and 

watchman's shed is invested during first crop of prawn, hence their costs are not 

computed in 2nd and 3rd crop of prawn in both class II and III. 

52.3.4 Paddy cum improved prawn culture 

Inputwise cost of cultivation of paddy and Improved prawn culture in 

aggregate for dltferent classes \vas computed and are presented in Table 5 21 The 



Table 5.19. Inputwise cost of cultivation of traditional prawn culture (Rs/ha) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Class I Class II Class III 

I st crop of 2nd crop of Aggregate 1 st crop of 2nd crop of 3rd crop of Aggregate 
prawn prawn prawn prawn prawn 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
2 3 4 5 6 7 8 9 

----------------------------------------------------------------------------------------------------------------------------------------------------------~---

'"' I. Material cost 
Sluice gate 1978.32 1960.26 1960.26 197545 1975.45 

(16.26) (18.07) (I 1.41) (17.97) (8.86) 
Filteration net 151.96 329.93 329.93 500.65 500.65 

( 125) (3.04) ( 1.92) (4.55 ) (2.25) 
Fishing net 131.89 267.67 267.67 386.12 386.12 

( 1.08) (247) (1.56 ) (3.51 ) (1. 73) 
Lights 1 ]2.03 ] 10.21 110.21 253.27 253.27 

(0.92) (102) (0.64) (2.30) (1.36) 
Watchmen's shed 311.80 363.87 363.87 334.86 334.86 

(256) (3 ~3 5) (2] 2) (3.05) (151) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Sub total 2686.00 
(22.08) 

303 ]94 
(2795) 

3031.94 
(17.65) 

3450.35 
(31.38) 

3450.35 
(15 47) 

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

LI~Labour~~t 
Family - Male 

Hired - Male 

Subtotal 

879.06 
(722) 

4512.07 
(3708) 

539113 
(44 30) 

776.42 
(7 16) 

421938 
(3890) 

499580 
(4606) 

711 19 
(1124 ) 
281526 
(4447) 

.1526.45 
(55 71) 

180926 
(1053) 

671299 
(3908) 

8522 25 
(4962) 

808.64 
(735 ) 

451265 
(4104) 

5321 29 
(48.39) 

82658 
( 1514) 

2442 12 
(44 74) 

326870 
(5988) 

860.50 2495 72 
( 14.72) (II 20) 
281664 977141 
(4820) (43 82) 

3677 14 12267 13 
(6292) (55 (2) 

Contd 

I-'" 
C"') 

;JO 



Table 5.19. Continued 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 4 5 6 7 8 9 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

III Others 
Rental value of 3750.00 2500.00 2500.00 5000.00 1875.00 1875.00 1875.00 5625.00 
O\vn land (30.83) (2305) (3950) (29.11 ) ( 17.05) (34.35) (32.08) (25.23) 
Interest on working 103.92 10305 4729 150.34 112.59 44.24 49.00 205.83 
capital (0.85) (0.95) (0.75) (0.88) (103) (0.81) (084) (0.92) 
Miscellaneous 236.54 215.97 256.00 471.97 236.32 270.86 242.79 749.97 

( 1.94) ( 1.99) (4.04) (2.74) (2.15) . (4.96) (416) (3.36) 

-------------------------------------------------------------------------------------------~----------------------------------------------------------------

Subtotal 4090.46 281902 2803.29 5622.31 2223.91 2190.10 216679 6580.80 
(3362) (25.99) (44.29) (32.73) (20.23) (40.12) (37.08) (29.51) 

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

Total 12167.59 
(100.00) 

10846.76 
(100.00) 

6329.74 
(100.00) 

17176.50 
(10000) 

10995.55 
(100.00) 

5458.80 
(100.00) 

5843.93 
( 100.00) 

22298.28 
(100.00) 

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

(Figures in paranthesis show percentages to total) 
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Table 5.20. Allocation of labour to different operations of traditional prawn culture (mandays) 

--------------------------------------------------------------------------------------------~----------------------------------------------------------------

Class I Class II Class III 

1st crop of 2nd crop of Aggregate 1st crop of 2nd crop of 1rd crop of Aggregate 
prawn prawn prawn prawn prawn 

------------------- ...... ----------------- -----------------_ .. ---------------------- -------------------- ------------------ -------------------- --------------------

F H T F H T F H T F H T F H T F H T F H T F H T 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

I ",no pr"paratlon X X5 2·UX DOl 7.XX 2121 290') 201 5.16 7 17 ').X9 26.37 36.26 702 24.10 11.12 2.00 5.45 7.45 156 400 5.56 X 5X q55 -12 U 

Shmnp .:arc 75 5 22.-1-1 29')') (, O() 2.1 16 29.22 6.96 D X6 30 X2 1.1 02 4702 6004 641< 2500 II -1X -1 II 2395 2X.OX ](11 X 24.X4 15()2 207') 7.l.7') 9-1 5X 

llan·",t I ()6 6.')X X <)4 I 5X 7.05 X (,.\ 2 (J() () I X X 24 .1 6-1 11 2.1 16 X7 2 II 7 ')3 10.04 I 'JX (,(J5 X 0.1 756 7.56 40') 2154 25.6.1 

----------------- ---------------------------------------------------- -------------------------.------------------------------------------------------------------------------------------------ ------ ---.--------. ----------------------------------------.-----------------

rotal I X ')6 5160 71 W) 15.52 51 -12 6(, <)4 II OJ 35.20 4(,21 26.55 X662 111 17 15.61 57.oJ 72.64 XII 35.45 43.56 II 74 36.40 4X.14 13.46 12X.XX 162.1-1 

------------------------------------.------------------------------------------------.---------------------------------------------------_._----------.---------------------------------------------------------------------------------------------------------------------

F - Family, H - Hired; T - Total 
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result reveals that the matenal cost accounted for major share of total cost In all 

classes constituting. 46.51 per cent 50.54 per cent and 55.22 per cent in classes IV, 

\' and \'1 respectIvely The next Important Input IS labour cost which constituted 

3359 per cent In class IV, 33.99 per cent in class V and 32.73 per cent in class VI. 

Other Inputs accounted for 1990 per cent, 15.47 per cent and 12.05 per cent in 

classes IV, V and VI respectively 

AllocatIOn of lahour to different operations of paddy cum improved 

prawn culture IS gl\en In Table 5.22. It reveals that the most labour-intensive 

operatIOn IS land preparation which involved 94 mandays, 103 mandays and 112.75 

mandays In classes IV, V and VI respectively. Mandays involved in intercultural 

operatIOns were 77 In class IV, 136 in class V and 20 I In class VI followed by 

harvesting In which 39, 47.5 and 65.25 mandays were involved respectively in these 

three classes 

Among other Inputs, rental value of ow~ land constituted 16.02 per cent, 

11.85 per cent and 8.66 per cent in classes IV, V and VI respectively, followed by 

miscellaneous Items, interest on working capital and cost of transportation of paddy 

5235 Paddy cultivation 

Cost of cultivation of paddy was computed separately and are presented 

In Table 5.23. The results show that labour cost has accounted for major share of 

the total cost and constituted 54.94 per cent, 61.10 per cent and 64.23 per cent in 

classes IV, V and VI respectively. Other items accounted for 39.03 per cent in class 

IV, 32 14 per cent in class V and 2875 per cent in class VI. Material cost accounted 
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Table 5 21 Inputwise cost of cultivation of paddy cum improved prawn culture (Rs/ha) 

Particulars 

\faterial cost 
Padd\ 

Prawn 

Sub total 

Labour cost 
Paddy 

Prawn 

Class IV 

762.74 
(I (13) 

210 II 69 
( 44.88) 

21774.36 
(46.51) 

6946.60 
(14.84) 
8779.62 
(18.75) 

Class V 

77488 
(I 22) 

31210 12 
(4932) 

31985.00 
(5054) 

7002.41 
( 1107) 

14502.95 
(22.92) 

Class VI 

771.59 
(089) 

47063 95 
(54.33) 

47835.54 
(55.22) 

7061.50 
(8.15) 

21290.45 
(24.58) 

-------------------------------------------------------------------------------------------------------------
Sub total 15726.22 

(3359) 
21505.36 

(3399) 
28351.95 

(32 73) 
-------------------------------------------------------------------------------------------------------------
Others ) 
Rental value of own land 7500.00 7500.00 7500.00 

(16.02) (11.85) (8.66) 

Interest on working capital 523.52 723.64 1012.49 
( 1.12) (114) ( L17) 

Cost of transportation (paddy) 240.32 226.99 261.22 
(0.50) (0.36) (0.30) 

~1iscellaneous 1053.34 134LII 1669.28 
(2.25) (2.12) (1.92) 

-------------------------------------------------------------------------------------------------------------
Sub total 9317.19 

(19.90) 
979 I. 74 
(15.47) 

10442.99 
(12.05) 

-------------------------------------------------------------------------------------------------------------
Total 46817.77 

(10000) 
63282 10 
(10000) 

86630.48 
(10000) 

-------------------------------------------------------------------------------------------------------------
(Figures in parantheses sho\v percentage to total) 
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Table 522 Allocation oflabour to different operations of paddy cum improved prawn culture (Mandays) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Operation Class IV Class V Class VI 

Family Hired Total Family Hired Total Familv Hired Total 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Land preparation 94.00 94.00 103.11 10311 11289 11289 

I ntercultural operations 15 30 62.14 7744 36.25 99.66 135.91 5526 14562 20088 

Harvesting 9.66 29.36 39.02 10.98 3647 4745 1725 48.06 65 31 
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 24.96 185.50 21046 47.23 239.24 28647 72.51 30657 37908 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

....­
c.,n 
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for only a small percentage of the total cost whIch constituted 6.03 per cent in class 

IV, 676 per cent in class V and 7.02 per cent in class VI 

Allocation of labour to different operations (Table 524) show that land 

preparatIon Involves more mandays followed by sowing and harvesting. Mandays 

Involved in land preparatIOns were 55, 54.5 and 54.5 in classes IV, V and VI 

respectively. Sowing involved IS mandays in class IV, 16.00 mandays in class V 

and 15 50 mandyas in class VI. Mandays involved in harvesting were 15, 14 and IS 

In classes IV, V and VI respectively. Weeding, threshing and drying required only 

few mandays. 

Among other Items, rental value of own land has shared highest 

percentage wIth 29.66 per cent, 21.82 per cent and 17.06 per cent in classes IV, V 

and VI respectively followed by miscellaneous expenditure which constituted 6.30 

per cent in class IV, 7.07 per cent in class V and 7.96 per cent in class VI 

respectively. 

Among material cost, seed cost constituted S.76 per cent, 6.42 per cent 

and 6.67 per cent in classes IV, V and VI respectively Gunny bags accounted for 

o '}.7 per cent, 034 per cent and 0.35 per cent of the total cost in classes IV, V and 

VI respectIvely 

5 2 3 6 Improved prawn culture 

Inputwise cost of cultivation of improved prawn culture was worked out 

and are presented in Table 5.25. Cost of cultivation of first crop and second crop of 

prav,'n In class V and first, second and third crop of prawn in class VI respectively 
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Llblt: "2~ Illput\\ISe CO~I ofculti\ation ot'padd\ (Rsd1:l) 
- -----------------------------------------

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

Class I Class II Class III 

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

\ lall'r1:t1 Cl)q 

-';L'L'd 
72g ()4 

(:) 7b) 

1401 
(0 27) 

73b I () 

(bA2) 

1869 
(034 ) 

73289 
(667) 
3870 

(OJ5 ) 

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

Sub lotal 7()2b 7 

(b 03) 

774.88 
(b 76) 

771 59 
(702) 

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

LabpUf cost 
Far11lh - \tale 

Female 

HIred - \ tale 

Female 

3482 
(028) 

65 5" 
(052) 

35~2.61 

(280 I) 
3303 62 
(2() J3) 

31 46 2463 

(0 27) (021) 

62.46 6240 

(055 ) (057) 

3633 27 3600.48 

(3170) (32 75) 

3275 22 337399 

(28 58) (3069) 

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

SUD 101al 69~6 60 
(54 9~) 

700241 
(61 10) 

7061 50 
(6423 ) 

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

Other" 
Rental \ aiue of 0\\ n land 

Interest on \\ orking capital 

C OS! of transportation 

\liscellaneous 

Sub total 

rOlal 

3750.00 
(2966) 
14788 
( I 17) 
240.32 
(1 90) 
797.01 
(630) 

493521 
(3c)03) 

1264448 
( 100 (0) 

(Figures in paramheses sho\\ percentages to total) 

250000 
(21 82) 
145.59 
(1 27) 
22699 
(1 98) 
810. I 5 
(707) 

3682 73 
(32 14) 

1146002 
( 10(00) 

1875.00 
( 17.06) 
148.56 
( 135) 
26122 
(238) 

875.43 
(796) 

316021 
(28 75) 

10993 29 
(10000) 
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Table 5 24 Allocation of labour to different operations of paddy cultivation (Mandays) 
------------------------------------------------------------------------------------_ .. --------------------------------------------------------------------- -

Operation Class IV Class V Class VI 
---------------------------------------- ------------------------------------- ---------------------------------

Family Hired Total Family Hired Total Family Ilired Total 

-----------------------------------------------------------------------------------------------------------------------------------------------------------
Land preparation 55.00 55.00 54.50 54.50 5446 5446 

Sowing 05 14.50 15.00 048 15.71 16.19 0.54 15. I I 15.65 

Weeding 045 2.95 340 0.5 3.66 4 16 3.52 3.52 

Harvesting 1.05 13.65 14.70 1.17 12.99 1416 1.08 1378 14.86 

Threshing and drying 550 5.50 0.50 3.98 448 058 402 460 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 2.0 91.60 93.60 2.65 90.84 93.49 2.20 9089 9309 

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

t--,. 

~-. 

c..:.::. 
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\\ere worked out and are presented. Classwise analysis showed that material cost 

accounted for highest share of the total cost followed by labour cost and other 

expenses, in all the three classes. Material cost constituted 61.49 per cent, 60.23 per 

cent and 6222 per cent in classes IV, V and VI respectively. Among the material 

cost feed accounted for highest share with 24.91 per cent, 28.35 per cent and 

31.34 per cent In classes IV, V and VI respectively followed by fingerlings which 

constituted 19.45 per cent in class IV, 20.00 per cent in class V and 21.89 per cent 

In class VI. 

Labour cost accounted for 25.69 per cent, 27.98 per cent and 28.15 per 

cent in class IV, V and VI respectively. Analysis of allocation of labour to different 

operations (Table 5.26) shows that more mandays are required in shrimp care 

followed by land preparation, harvesting and feeding. Eradication, manuring and 

stocking of fingerlings required only few mandays. Mandays involved in shrimp 

care were 49.75,98.5 and 157.5 in classes IV, V and VI respectively, while land 

preparation involved 39, 48.5 and 58.25 in classes IV, V and VI respectively. 

Expenditure on other items constituted 12.82 per cent, 11.79 per cent and 

9.63 per cent in classes IV, V and VI respectively. Among other expenses, rental 

value of own land accounted for the highest share with 10.97 per cent in class IV, 

965 per cent in class V and 7.44 per cent in class VI respectively, followed by 

Interest on working capital and miscellaneous expenses. 

Expenditure on sluice gate, filtration and fishing nets, lights, watchman's 

shed, eradlcants, manures and feeding pots are invested during the first crop of 

prawn. They are not repeatedly invested in subsequent prawn crops in classes V and 



Table 5.25. Inputwise cost of cultivation of improved prawn culture (Rs/ha) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Class IV Class V Class VI 
------------------------------------------------ --------------------------------------------------------- -

I st crop of 2nd crop of Aggregate I st crop of 2nd crop of 3rd crop of Aggregate 
prawn prawn prawn prawn prawn 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
2 3 4 5 6 7 8 <) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
M aJ~riili.Q~t 
Sluice gate 2250.47 2233.19 2239.19 241839 2418.39 

(6.59) (7.18) (431 ) (7A4 ) (3 20) 
Filtration net 158.82 328A3 328.43 543.25 543.25 

(OA6) (1.06) (0.63) (1.67) (072) 
Fishing net 129.94 275A5 275A5 455.09 45509 

(0.38) (0.89) (0.53) ( lAO) (0.60) 
Lights 126.74 140.82 140.82 140.25 140.25 

(0.37) (0.45) (0.27) (OA3 ) (0.18 ) 
Watchman's shed 359.70 367.60 367.60 389.56 38956 

(1.05) (1.18) (0.71 ) (1.20 (0.52) 
Eradicants 1334.76 1343A8 1343.48 1349.65 1349.65 

(3.91 ) (4.32) (2.59) (4.15) ( 1. 78) 
Manure 1234.60 1212.05 1212.05 1222.04 1222.04 

(3.61) (3.90) (2.34) (3.76) ( 1. 62) 
Feed 8512A2 8157.43 6532.57 14690.00 8296A4 7936.01 7473.87 23706.32 

(24.91 ) (26.24) (31.50) (28.35) (25.51) (35.07) (36A9) (31.34) 
Feeding pot 258.29 259A5 259.45 277.70 277.70 

(0.76) (0.83) (0.50) (0.85) (0.37) 
Fingerlings 6645.95 5220.24 5139.41 10359.65 6271.53 5998.04 4292.13 16561 70 

(19A5) (16.79) (24.78) (20.00) (19.28) (26.50) (20.95) (21 89) 
~ 

-------------------------------------------------------------------------------------------------------------------------------------------------------------- l'\:) 

Sub total 21011.69 19538.14 11671.98 31210.12 21363.90 13934.05 11766.00 47063.95 ....... 
(6IA9) (62.85) (56.28) (60.23 ) (65.70) (61.57) (57.44 ) (62 22) 

-------------------------------------------------------------------------------------------------------------------------------------------------------
Contd. 



Table 5 25. Continued 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3 4 5 6 7 8 <) 

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

t&bmJf cost 
Family 

Male 1722.06 1434.88 1954.91 3389.59 1793.26 1684 13 1851.75 532914 

(5.04) (4.62) (9.43) (6.54) (551 ) (744) (904) (705 ) 

Hired 
Male 7057.56 6997.92 4115.44 1113.36 6839.37 4624.69 4497.25 15961 31 

(2069) (22.51 ) ( 19.85) (21.44 ) (21.03) (20.44 ) (2195 ) (21.10) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Sub total 8779.62 8432.80 6070.15 14502.95 8632.63 6308.82 6349.00 21290.45 

(2569) (27.13) (29.28) (27.98) (26.54) (2788) (30.99) (28.15) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Others 
Rental value of 3750.00 2500.00 2500.00 5000.00 1875.00 187500 1875.00 5625.00 

own land (10.97) (8.04) (12.06) (9.65) (5.77) (829) (9.15) (7.44) 

Interest on working 375.65 352.91 225.14 578.05 378.36 256.24 229.33 863.93 

capital (1.10) (1.14) ( 1.09) (1.12) (0.83) (113 ) (112) (1.14) 

Miscellaneous 256.33 262.08 268.88 530.96 27122 256.57 266.06 793.85 

(0.75) (0.84) (1.29) (102) (0.83) (1.13) ( 1.30) (1. 05) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Sub total 438198 

(12.82) 
3114.99 
(10.02) 

2994.02 
(14.44) 

6109.01 
(1179) 

2524.58 
(7.76) 

2387.81 
(10.55) 

2370.39 
(11.57) 

7282.78 
(9.63) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 34173.29 

(100.00) 
31085.93 
(100.00) 

20736.15 
(100.00) 

51822.08 
(100.00) 

32521.11 
(100.00) 

22630.68 
(100.00) 

20485.39 
(100.00) 

75637.18 
(l00.00) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentage to total) 
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Table 5 26 Allocation of labour to different operations of improved prawn culture (mandays) 
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Class IV Class V Class VI 

1st crop of 2nd crop of Aggregate 1st crop of 2nd crop of :lrd crop of Aggregate 
prawn prawn prawn prawn prawn 

----------------- ------------------- ------------------ -------------------- -------------- ... ---- ------------------ ------------------
F H T F H T F H T F H T F H T F H T F H T F H T 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I AUld preparation 3900 39.00 40.50 40.50 8.1 I 8.1 I 48.61 48.61 3925 .W25 9.06 9.06 10.12 1012 58.43 58.43 

Eradication 106 1.06 0.86 0.86 0.86 0.86 099 0.99 0.99 0.99 

\fanuring 0.84 0.84 1.02 1.02 1.02 102 0.98 0.98 0.98 0.98 

Fingerlings stocking 2.46 2.46 261 2.61 2.62 2.62 5.23 5.23 2.45 2.45 2.60 2.60 2.51 2.51 7.56 7.56 

Feeding 4.88 4.88 5.02 5.02 4.93 4.93 9.95 9.95 505 5.05 505 5.05 4.55 4.55 14.65 1465 

Shrimp .:are I·US 35.45 49.80 14.96 32.50 47.46 20.31 30.71 51.02 35.27 63.21 98.48 18.16 32.34 50.50 1700 35.72 52.72 19.56 34.15 53.71 54.72 102.81 15753 

Harvesting 8.61 10.21 18.82 4.18 10.84 1502 5.13 8.66 13.79 19.31 19.50 28.81 5.87 9.91 15.78 4.87 10.18 15.05 4.85 10.17 15.02 15.59 30.26 45.85 
------------------------------------------------------------------------------------------------------------.-------_.-----.---_.------------_.--------------_.--------------------------------------------.---.---------------------------
Total 22.96 93.90 116.86 19.14 93.35 112.49 25.44 55.03 80.47 44.58 148.38 192.96 24.03 90.97 I I S.OO 21.87 62.61 84.48 24.41 6J.50 85.91 70.31 215.68285.99 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------.---.--.---.------------------------------------------------------

F - Family; H - Hired; T - Total 



125 

VI. Fingerlings and feeds are the inputs that are repeatedly used in every crop of 

prawn. 

52.4 Cost of cultivation under different cost concepts 

Cost concepts refers to the classification of cost which regroups the 

components so as to distinguish between constituents that are price determining 

from those that are price determined. This classification gives some ideas of the 

element of elasticity obtaining in agricultural costs and may be helpful to the price 

fixmg authonty (Kahlon and Tyagi (1983)* 

The cost concepts used in this study are cost AI, cost A2, cost 82, cost CI 

and cost C 2 The costs according to cost concepts were worked out for different 

classes of paddy cum traditional prawn culture as well as paddy cum improved 

pra\\'n culture. Here cost AI IS the same as cost A2 since the respondents included in 

the sample do not use leased in land for cultivation. 

5 24.1 Paddy cum traditional prawn culture 

Cost AI, A 2, 8 1, 8 2, C 1 and C2 per hectare in class I worked out to 

Rs 17490.43, Rs.17490.43, Rs.17604.95, Rs.25104.95, RS.18591.53 and 

Rs.26091.53 respectively. In class 11, the respective costs were Rs.21421.30, 

Rs21421.30, Rs.21530.10, Rs.29030.10, RS.2343427 and Rs.30934.27. And in 

class III these costs were Rs.25942.78, Rs.25942.78, Rs.26063.88, Rs.33563.88, 

------------------------------------------------------------------------------------------------------------
* Kahlon, A.S. and Tyagi, D.S. 1983. Agricultural price pulh)' in India. Allied publishers 
pnvate Ltd, New Delhi: 104 
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Rs28646.63 and Rs.36l46.63. Classwise analysis (Table 5.27) showed that all the 

costs were highest in class III. 

5 242 Paddy cum improved prawn culture 

The costs according to different cost concepts were worked out and 

presented in Table 5.28. Cost AI, A2, BI, B2, C I and C2 per hectare in class IV were 

worked out to Rs.39321.78, Rs.39321.78, Rs.39492.17, RsA6992.17, RsA1314.60 

and RsA88l4.60 respectively. In class V, the respective costs were Rs.55782.10, 

Rs.55782.1O, Rs.55950Al, Rs.63450.41, RS.59443.92 and Rs.66933.92. For class 

VI. these costs worked out to Rs.79121.36, Rs.79121.36, Rs.79284.25, 

Rs8678425, RS.84700A2 and RS.92200.42 respectively. The costs were the 

hIghest in class VI. 

5.2.5 Income measures in relation to different cost concepts 

Estimate of gross returns, although a good measure to gauge the 

productivity and efficiency of the farm, it alone does not indicate the success of the 

farm business That is, it gives only a one sided picture of the business, until we 

examine the other side of business, i.e. cost part and make a comparison between 

the two. The higher the gross returns over the costs, the more successful is the 

busmess and vice versa. 

The gross income, farm business income, family labour income and net 

mcome at cost eland at cost C2 were worked out for different classes of both 

paddy cum traditional prawn culture and paddy cum improved prawn culture, and 

are presented in Tables 5.29 and 5.30. 
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fable 5.27 Cost of cultivation of paddy cum traditional prawn culture under different cost 
concepts (Rupees per hectare) 

Costs Class I Class II Class III 

Cost Al 17490.43 21421.30 25942.78 

Cost A2 17490.43 21421.30 25942.78 

Cost BI 17604.95 21530.10 26063.88 

Cost B2 25104.95 29030.10 33563.88 

Cost C 1 18591.53 2343427 28646.63 

Cost Co' 26091.53 30934.27 36146.63 
---------------------------------------------------------------------------------------------------------
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Table 528. Cost of cultivation of paddy cum improved prawn culture under different cost 
concepts (Rupees per hectare) 

Costs Class IV Class V Class VI 

Cost Al 39321. 78 55782.10 79121.36 

Cost A ... 39321.78 55782.10 79121.36 

Cost BI 39492.17 55950.41 79284.25 

Cost B2 46992.17 63450.41 86784.25 

Cost C, 41314.60 59433.92 84700.42 

Cost C ... 48814.60 66933.92 92200.42 
---------------------------------------------------------------------------------------------------------
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1. " ., 

~ :: ~ I Paddy cum traditIOnal prawn culture 

Gross Income was worked out to Rs,27238.67 In class I, Rs,34510,17 in 

class II and RsA2912.36 In class III respectively, Farm business income worked out 

to Rs 9788 26. Rs 13088 87. Rs. 16969.58 in classes I. II and III respectively, The 

family labour Income was found to be Rs,2133,74, Rs,5480,07, Rs,9348,48 in 

classes L II and III respectl\ely, Net income which is the most suitable income 

measure to Judge the profitability of crop production was RS.8647, 16 In class I, 

Rs 1107590 In class II and Rs, 14265.73 in class III at cost C I. Net income at cost 

C2 \vas worked out to be Rs 1147,16, Rs,3575,90 and Rs.6765.73 respectively for 

these three classes 

:) .2 5 2 Paddy cum Improved prawn culture 

Gross Income was found to be Rs.65941.55, Rs.96984,45, RS.138544.08 

In classes IV. V and VI respectively Farm business income was Rs.26619.77, 

Rs'+ 1200.35 and RS.59422 72 in classes IV, V and VI respectively. Family labour 
;l\(C,11C 

.fame to be Rs.18949.38 in class IV, RS.33532.04 in class V and RS.51759.83 in 

class VI respectively Net income at cost C I was estimated to be Rs.24626.95, 

Rs 37548 53 and RS.53843 66 in classes IV. V and VI respectively. Net'income at 

cost C: was found to be Rs.17126.95 in class IV, Rs.30048.53 in class V and 

Rs4b343 66 for class VI. 

5 .2 6 Yield and Returns 

Yield obtained from main products, and returns from main product and 

byproducts of paddy and prawn crops for different classes were worked out and are 

presented in Tables 5.31 and 5.32. 
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Table :;.29 Income measures in relation to different cost concepts of paddy cum traditional 
prawn culture (Rupees per hectare) 

Paniculars Class I Class II Class III 

Gross income 27238.67 34510.17 42912.36 

F am) bussiness income 9788.26 13088.87 16969.58 

Family labour income 2133 74 5480.07 9348.48 

'\ et income at cost C I 864716 11075.90 14265.73 

'\et income at cost C 2 1147.16 3575.90 6765.73 
---------------------------------------------------------------------------------------------------------



Table 5.30. Income measures in relation to different cost concepts of paddy cum improved 
prawn culture (Rupees per hectare) 

Particulars Class IV Class V Class VI 

Gross income 65941.55 96982.45 138544.08 

Farm bussiness income 26619.77 41200.35 59422.72 

Family labour income 18949.38 33532.04 51759.83 

;\Jet income at cost C I 24626.95 37548.53 53843.66 

:\et income at cost C 2 17126.95 30048.53 46343.66 
---------------------------------------------------------------------------------------------------------
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:; 2 () I Paddy cum traditional prawn culture 

The results given In Table 5.31 shows that in class I yield from paddy and 

prawn were 2138.59 kglha and 385.25 kglha respectively. In class II the yield 

obtaIned from paddy and prawn were 2189.30 kg/ha and 498.67 kglha respectively, 

while In class III the yield estimated to be 2211.25 kglha from paddy and 655.92 

kg,'ha from prawn. Gross returns obtained from main product and byproduct of 

paddy and prawn were Rs.27873.68, Rs.3451 0.17 and Rs.42972.56 respectively in 

classes I, II and III 

5.2.6.2 Paddy cum improved prawn culture 

The results presented in Table 5.32 show that yield obtained from paddy 

and prawn were 2143.33 kglha and 553.20 kglha respectively in class IV, and 

217-+ 90 kg/ha and 865.21 kg/ha respectively in class V In class VI, the yield 

estImated to be 2272 kg/ha and 1246.26 kglha from paddy and prawn respectively. 

Gross returns obtained from main product and byproduct of paddy and prawn were 

Rs.65941.55, Rs.96982.45 and Rs.138544.08 in classes IV, V and VI respectively. 

5 2 7 Benefit cost ratIo 

5 2 7 1 Paddy cum traditional prawn culture 

Benefit cost ratIo of paddy cum traditional prawn culture is given in Table 

5.33 Benefit-cost ratio based on costs AI, A2, BI, B2, C I and C2 for class I were 

1 56, 1.56, 1.54, 1.08, 1.46 and 1.04. In class II benefit-cost ratio based on these 

costs were 1.61. 1.61, 1.60, 1.18, 1.47 and 1.12 respectively. Benefit-cost ratio 

based on vanous cost concepts were higher for class III and were computed as 1.65, 
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Table 5 3 I Yield and returns of paddy cum traditional prawn culture 

Group Output (kg/hectare) Value (Rs/hectare) Gross 

----------------------- ---------------------------------------------------- returns 
Paddy Prawn Paddy Prawn 

--------- --------- ---------------------- ---------------------------
MaIO Main Main By- Main By-

product product product product product product 
(paddy) (straw) (pra\\TI) (other fishes) 

Class I 213859 385.25 9623.61 316.25 16568.82 1365.00 27873.68 

Class II 218930 498.67 9851.88 322.46 2142533 2910.50 34510.17 

Class III 221 I. 25 655.92 9950.63 311.46 28971. n 3738.75 42972.56 
-------------------------------------------------------------------------------------------------------------



Group 

Table :' J 2 Yield and returns of paddy cum improved prawn culture 

Output (kg/hectare) 

Paddy Praw·n 
--------- ---------

\lain Mam 
prcxiuct prcxiuct 

Value (Rs/hectare) 

Paddy Prawn 
------------------------ ---------------------------
Main By- Main By-

prcxiuct prcxiuct prcxiuct prcxiuct 
(paddy) (straw) (pra\\n) (other fishes) 

Gross 
returns 

Class IV 2143.33 553.20 9644.99 302.19 55325.62 668.75 65941.55 

Class V 2174.90 865.21 9787.05 315.46 85423.69 1456.25 96982.45 

Class VI 2272.00 1246.26 10224.00 318.23 125859.80 2142.05 138544.08 



Table ~ 33 Benetit -cost ratio of paddy cum traditional prawn culture based on different cost 
concepts 

Costs Class I Class II Class III 

Cost AI 1.56 1.61 1.65 

Cost Ae 1.56 1.6 I 1.65 

1.54 1.60 1.64 

Cost Be 1.08 1.18 1.27 

1.46 1.47 1.50 

Cost C:, 104 I. 12 1.19 
-------------------------------------------------------------------------------------------------------------
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1.65, 1.64, 1.27, 1.50 and 1.19. Returns generated from rupee invested was found to 

be greater that one. on the basis of all the cost concepts in all the three classes. 

5.2.7.2 Paddy cum improved prawn culture 

Benefit-cost ratio of paddy cum improved prawn culture is given in Table 

5.34 and it show that the benefit-cost ratio based on c.ost AI, A 2, B I, B2, C I and C2 

in class IV were 1.68, 1.68, 1.67, 1.40, 1.60 and 1.35 respectively. In class V 

benefit-cost ratio based on these costs were 1. 74, 1. 74, 1. 73, 1.53, 1.63 and 1.45. In 

class VI benefit-cost ratio were estimated to be 1.75, 1.75, 1.74, 1.59, 1.64 and 

1.50 respectively based on c.orresponding costs. 

5.2.8 Resource use efficiency 

In the present study, resource use efficiency has been estimated using 

Cobb-Douglas production function. Separate functions have been fitted for 

categories of prawn productions viz., paddy cum improved prawn production and 

paddy cum traditional prawn production. 

5.2.8.1 Paddy cum improved prawn culture 

The variables used in the model as explanatory variables are area (Xl.l), 

labour (xu), seed (Xl.3), feed (X1.4) and eradicants and manures (Xl.5). Two dummy 

variables (Dl.l and D1.2) are used in the model to represent the effects of numbers of 

prawn crops taken along with paddy crop. For facilitating discussion the results of 

the estimated parameters of the regression equation are given below. 



Table:' 3-l Benefit-cost ratio of paddy cum improved prawn culture based on different cost 
concepts 

Costs Class IV Class V Class VI 

Cost A\ 1.68 I. 74 1. 75 

Cost A~ 1.68 1. 74 1. 75 

Cost B\ 1.67 I. 73 1. 74 

Cost B~ 140 1. 53 1.59 

Cost C\ 1.60 1.63 1.64 

Cost C 1 35 1 45 1.50 
-------------------------------------------------------------------------------------------------------------
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Log y cc. Log 230** + 0.375* Log Xli + 0.108 Log XI ~ + 0 163 Log Xu + 
(0.53) (0.158) (0.161) (0.122) 

0077 Log XI-l + 0.146 Log XI~ - 0.212** Log DI 1- 0.180** Log DI2 
(0090) (0.118) (0.081) (0.064) 

(F Igures In parentheses are standard errors) 

* SIgnIficant at one per cent level of probabIlIty 
** SlgnIficcant at five per cent level ofprobabiiIty 

The functIOn titted for paddy cum improved prawn production has an R2 

\ alue of 0 76 which indicates that 76 per cent of the variation in paddy cum 

Improved prawn production could be explained by the independent variables 

Included In the function The results are given in Table 5.35. The estimated 

regressIon cofficlent (b i ) of independent variables represent the production 

elastICItIes of the respectIve factors (xJ The regression coefficient (b i ) indicate the 

percentage by which the output y would change if input' XI' changes by one unit 

\\hIle all the other factors remain constant at their geometric mean levels. The sum 

of regressIOn coefficIents (Sb i ) represent the expected retruns to scale. 

All the explanatory variables used In the function have expected signs for 

the coefficIents PosItIve sIgns for independent variables viz., area, labour, seed, 

feed and eradlcants and manures clearly indicate that greater income is generated in 

a farm of more of these Inputs are used. The regression coefficient of one 

Independent variable, area., alone was found to be significant. The elasticity of 

productIon of each input was less than one showing decreasing returns to each 

addItIonal input i.e. gross income declined when increasing only one input and 
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holJmg other IT1pUtS constant The sum of elastIcItIes of the production for paddy 

cum Improved prawn production was estimated to be 0.48 which indicates 

decreasmg returns to scale I.e., a simultaneous proportionate, increase in investment 

mall of these above inputs (XI I, Xu, Xu, X\'4 and xu) by one per cent will increase 

the gross Income of paddy and prawn per farm by only 0.48 per cent. 

The partial regression coefficients of explanatory variable area and the 

t\\ (l dummy varIables 0 1 I and 0 12 were found to be significant. The significance of 

dummy \anable 0 1 I mdicates that class IV is sIgnificantly different from class VI. 

In other \vords, class VI (one crop of paddy and 3 crops of improved prawn culture) 

IS more profitable than class IV (1 crop of paddy and I crop of improved prawn 

culture) The dummy variable 0 12 was found to be significant which shows that 

class VI IS more profitable than class V (I crop and paddy + 2 crops of improved 

prav\n culture) The mtercept of the function was also significant which clearly 

IndIcates that class VI is more beneficial than class IV and V. 

A hIgh R 
2 

with non-significant regression coefficients can be indicatIve 

of the presence of muIti-collinearity In order to reduce the presence of 

multl-collInearity in the production function, observations on all explanatory 

\ arlables were expressed on per hectare basis so that area effect can be reduced 

consIderably The model was rerun with four explanatory variables viz., labour 

(XI I L seed (XI 2), feed (xu) and eradicants and manures (X\.4), each expressed on 

per hectare baSIS and two dummy variables (DI I and Du) to represent the effect of 

frequency of pra\vn crops taken along with paddy. The results are given in Table 

.5 3b 



Table:; 35 Per farm estimates of parameters of the Cobb-Douglas production function for 
paddy cum improved prawn culture 

Yariables 

Area (XI d 

Labour (XI:') 

Seed (x I;) 

Feed (XI ~) 

Eradicants and manures (XI 5) 

Dummy I (0 1 d 

Dummy 2 (0 12) 

Production 
elasticities 

(bi) 

0.375* 

0108 

0.163 

0.077 

0.146 

-0212** 

-0.180** 

Standard 
error 

0.158 

0.161 

0.122 

0.090 

0.118 

0.081 

0.064 

'1' value 

2.376 

0.668 

1.333 

0.856 

1.240 

2.613 

2.808 
-------------------------------------------------------------------------------------------------------------
Intercept 
Standard error of intercept 
C oefticient of differentiation 
F-\alue 
Returns to scale 

2.30** 
0.53 
076 
26.51 ** 
0.48 

* Signiticant at one per cent level of probability 
* * Significant at five per cent level of probability 
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J. r{ 1. 

The results reveal that coefficient detennination was reduced to 0.37 

indicating that only 37 per cent variation in the output was attributed by the 

independent variables in the function. The fitted production function for the data on 

resource use of paddy cum improved prawn production expressed on per hectare 

basis is the following. 

Log y = Log 6.14** ~ 0.125 Log Xl.l - 0.014 Log Xu + 0.156 Log Xu + 
(0.90) (0.144) (0.109) (0.089) 

0.176 Log Xl.4 - 0.278** Log Dl.l - 0.212** Log Dl.2 
(0.123) (0.082) (0.066) 

(F igures in parentheses are standard errors) 

** Significant at five per cent level of probability 

Per hectare estimates of the function were analysed and it reveals that the 

regression coefficients of two explanatory variables-labour and seed were negative 

and though non-significant, indicated the possibility of excess use of these inputs. 

The regression coefficient of seed is expected to be negative, as most of the farmers 

use high rates prawn seed/fry stocking resulting in high mortality and further, 

overcowding in pond leading to ouptut reduction. 

The two dummy variables and the intercept of the function were found to 

be significant. The significance of dummy variable Dl.I indicates that class VI is 

more beneficial than class IV. The dummy variable D1.2 was also found to be 

significant and which indicated that class VI is more profitable than class V. The 
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rahle :' 36 Per hectare estimates of parameters of the Cobb-Douglas production function 
for paddy cum improved prawn culture 

\'ariables 

Labour (Xl d 

Feed (Xl;) 

Eradicants and 
\1anures (Xl~) 

Dummy 1 (0 1 d 

Production 
elasticities 

(bi) 

-0,125 

-0,014 

0,156 

0176 

-0,278** 

-0,212** 

Standard 
error 

0144 

0,109 

0,089 

0123 

0,082 

0,066 

'1' value 

0,872 

0,125 

1.747 

1.431 

3,399 

3,188 
-------------------------------------------------------------------------------------------------------------
Intercept 
Standard error of intercept 
Coefticient of determination 
F-\'alue 
Returns to scale 

6,14** 
0,90 
0,37 
),89** 
0,30 

* * Significant at five per cent level of probability 
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slgmficance of Intercept explains that class VI is more profitable than class IV and 

5 2 8 2 Paddy cum traditIOnal prawn culture 

The Cobb-Douglas production function has been used for estimatIng 

resource use efficiency. The variables used in the model as explanatory variables are 

Area (x: I L labour (xnL seed (xn) and two dummy variables (021 and 0 22 ) to 

represent the effects of frequency of prawn crops taken alongwith paddy crop. The 

estimated parameters of the regressIOn equation IS given below 

Log \ = Log 3..J...J. - 0799** Log X:l - 0.063 Log Xu - 0 JJ9 Log X2.3 

(OAO) (0187) (0130) (0169) 

- 0288** Log 0 21 + 0.303** Log 0 22 

(0086) (0.076) 

(Figures In parantheses are standard errors) 

** Slgmficant at five per cent level of probability 

The results given in Table 5.37 revealed that 73 per cent variation in the 

dependent varIables was explained by the explanatory variables used in the 

functIOn Except area (X2 I) and the dummy variables (02 I and 0 22 ) none of the 

other \arlables \'.ere found to be nonslgniticant. The regression coefficient of area 

\\as found to be positive and significant; which indicated that one per cent increase 

In area mil result in 0 799 per cent increase in output The regression coefficient of 

labour and seed was found to be negative and nonsignIficant The dummy variable 



Table 5.37. Per farm estimates of parameters of the Cobb-Douglas production function for 
paddy cum traditional prawn culture 

Variables 

Area (xu) 

Labour (X2.1) 

Seed (X3.1) 

Dummy 1 (D2.1) 

Dummy 2 (D2.2) 

Intercept 
Standard error of intercept 
Coefficient of determination 
F-value 
Returns to scale 

Production 
elasticities 

(bi) 

0.799* 

-0.063 

-0.119 

-0.288** 

0.303** 

3.44* 
0.40 
0.73 
37.85** 
0.632 

* Significant at one per cent level of probability 
** Significant at five per cent level of probability 

Standard 
error 

0.187 

0.130 

0.169 

0.086 

0.076 

't'value 

4.269 

0.487 

0.707 

3.364 

3.968 

.. J ' 1 'f 't 



D: J \\as found to be significant that IS class III (I crop of paddy + 3 crop of 

traditIOnal prawn culture) is more beneficial than class I (I crop of paddy + I crop 

of traditIOnal prawn culture). The dummy variable 0 22 was also found to be 

slgmticant \vhich mdlcates that class III is more beneficial than class II (I crop of 

paddy ~ 2 crops of traditional prawn culture) The intercept was found to be 

slgmticant which clearly indicates that class III is more beneticial than classes I and 

I I The elasticity of productIOn of each input was less than one showing decreasing 

returns to each additional input i.e., gross income declined when increasing only 

one mput and holding other inputs constant. The sum of regression coefficients 

represents the returns to scale, and estimated to be 0.632, which is less than unity, 

mdlcatmg decreasing returns to scale. 

The productIOn function based on per hectare values of output and input 

variables is given below. The variables used in the model as explanatory variables 

are labour (X2)) and seed (X22), and two dummy variables (021 and 0 22) 

representll1g the effects of frequency of prawn crops taken along with paddy crop 

Log Y = Log 8.34** - 0 108 Log X2) - 0.261 * Log X2.2 

(ON) (0 I ~ 4) (0 I O,~ ) 

- 0276** Log D2 J + 0.299** Log D22 
(n OS") (() ()7<.j 

(Figures in parantheses are standard errors) 

* Slgmficant at one per cent level of probability 
** Slgmficant at five per cent level of probability 
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The results are given in Table 5.38 and revealed that R2 was reduced to 

035 Indicating 35 per cent variation in output was attributed by the independent 

vanables included in the model. Here, a major part of variation in prawn production 

could be attnbuted to the fluctuations in acreage. The proportionate contribution of 

explanatory variables, seed and labour to the variation in prawn production was 

found to be as low as 35 per cent. 

The regression coefficient of labour was found to be negative and non­

SignifIcant The regression coefficient of seed was found to be significant with 

negatIve sign which indicates over use of this input. The dummy variables D2.1 was 

found to be significant indicating that class III is more profitable than class I, and 

the SignifIcance of dummy variable D2.2 reveals that class III is more profitable than 

class II. The intercept was also found to be siginificant which indicates that class III 

IS more profitable than classes I and II. The sum of regression coefficients which 

represents returns to scale, is estimated to be 0.42, i.e., decreasing return to scale. 

5.3 Major constraints to paddy cum prawn culture 

The last objective of the present study is to identify constraints in paddy 

cum traditional prawn culture as well as in paddy cum improved prawn culture. 

\1aJor constraints identified were submergence, acidity and salinity, input price and 

labour cost, and they are common in both paddy cum traditional prawn culture and 

paddy cum improved prawn culture. Availability of prawn fingerlings was also 

IIIl.'lUJt.·J III puJJy \.:UIII IIl1plll\eJ plu\\11 cuitule lhe lespOllSC ollwllICIS legwJIlIg 

these constraints were collected. Each constraint was ranked and the percentages 

have been worked out and are presented in Tables 5.39 and 5.40. 



Table 5 38 Per hectare estimates of parameters of the Cobb-Douglas production function 
for paddy cum traditional prawn culture 

Variables 

Labour (x2d 

Seed (xu) 

Dummy 1 (D21 ) 

Dummy 2 (D.u) 

Production 
elasticities 

(bi) 

-0.108 

-0.261 * 

O.276
tt 

O.299
H 

Standard 
error 

0.124 

0.104 

0.085 

0.0'6 

't'value 

0.871 

2.503 

3.249 

3.907 
-------------------------------------------------------------------------------------------------------------
Intercept 
Standard err.or of intercept 
(' oefficient of determinations 
F-value 
Returns to scale 

8.34** 
0.39 
0.35 
7.25** 
0.42 

* Significant at one per cent level of probability 
** Significant at five per cent level of probability 



5.3.1 Paddy cum traditional prawn culture 

About 90 per cent of respondents considered high labour cost as the major 

problem in paddy cum traditional prawn production. The non-availability of labour 

during peak agricultural operations and the resultant increase in their cost make the 

cultivation a difficult task. The same was identified as second important problem by 

another 10 per cent of the farmers. 

Flood caused by rains during the monsoon will result in submergence of 

nce fields in pokkali lands. Timely dewatering is a problem resulting from 

flood/submergence which was considered as the second important constraint by 

63.33 per cent of the farmers. The same was identified as third and fourth important 

problem by another 28.33 per cent and 8.34 per cent of the farmers respectively 

High pnce of various inputs was recognised as the next important 

problem of paddy and prawn cultivation. This was explained as the third important 

constraint by 51.67 per cent of the respondents and also as the first and second 

problem by 10.00 per cent and 18.33 per cent of the respondents respectively. 

Another 20 per cent of the farmers considered this problem as fourth major con­

straint. 

Due to the proximity to the sea, salt water enters through canals to the 

pokkali field by tidal variation. Pokkali soil is acidic and this was reported as fourth 

important constraint by 71.67 and as third important constraint by 18.33 per cent of 

the farmers respectively. This was also remarked as the second important constraint 

by 8.33 per cent of farmers. 



Table 5.39. Constraints to paddy cum traditional prawn culture 

Constraints Ranking of constraints 

I II III IV 

Flood/Submergence 38 17 5 
(63.33) (28.33) (8.34) 

Acidity and salinity 5 12 43 
(8.33 ) (18.33) (71.67) 

High input price 6 11 31 12 
( 10.00) (18.33) (51.67) (20.00) 

High labour cost 54 6 
(90.00) (10.00) 

-T------------------------------------------------------------------------------------------------------~-__ _ 
(Figures in parantheses show percentages to total) 



5 3.~ Paddy cum improved prawn culture 

A vast majorIty of the farmers were of the view that higher labour cost 

due to non-availability during the season is the major constraint in paddy cum 

Improved prawn culture 

Non-avaIlability of desired species of prawn fungerlings during season 

was consIdered as the second important constraint by 69.70 per cent of the farmers. 

Due to hIgh demand for prawn fingerlings farmers do not get enough quantity of 

fingerlIngs hence they are compelled to bring from distant hatcheries. This was the 

thIrd and fourth major constramt for 18.18 per cent and 12.12 per cent of the 

respondents respectively. 

Due to tlood pokkali lands are completely submerged during monsoon. 

Hence thIS create problem with regard to dewatering as reported by 53.03 per cent 

of the farmers as their third important problem. About 27.27 per cent of the farmers 

IdentIfied this as fourth important constraint. Another 19.70 per cent of the farmers 

remarked thiS as a fifth major constraint. 

Higher cost of the inputs was the fourth major constraint in this area 

(4696 per cent of the respondents). This was explained as second and third 

Important problem by 10.61 per cent and 13.64 per cent of the respondent 

respectively. This was the fifth major constraint for 28.79 per cent of the farmers. 

The pokkali soil IS acid saline and waterlogged with saline tidal water. 

ThIS IS a Ilmltmg factor to production. This formed fifth important constraint as 

IdentIfied by 5451 per cent of the farmers. This was also remarked as second and 

thIrd Important constraint by 19.70 per cent and 15.15 per cent of the respondents 

respectIvely This was the fourth major constraint to 13.64 per cent respondents. 



Table 5.40 Constraints to paddy cum improved prawn culture 

Constraints 

Flood/Submergence 

Acidity and salinity 

High input price 

High labour cost 

Availability of prawn 
fingerlings 

I 

66 
(l00.00) 

Ranking of constraints 

II III IV 

35 18 
(53.03) (27.27) 

I3 10 9 
(19.70 ) (15.15) (13.64) 

7 9 3 I 
(10.61) (13.64) (46.96) 

46 12 8 
(69.70) (18.18) (12.12) 

V 

I3 
(19.70) 

34 
(54.5 I) 

19 
(28.79) 

-------------------------------------------------------------------------------------------------------------
(Figures in parantheses show percentages to total) 

., ... : 
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SUMMARY 

The present study on the economics of paddy cum prawn culture in 

pokkah lands of Ernakulam district was conducted during the year '1995-96. The 

study focussed on estimation of costs and returns, measuring resource use efficiency 

and Identifying the constraints in paddy and prawn cultivation. 

A two stage sampling technique was adopted for the selection of sample. 

Three villages, at random, were selected each from high saline tract and low saline 

tract. The selected villages were Narakkal, Mulavukad and Chellanam from high 

saline tract and Chittoor, Varappuzha and Nayarambalam from low saline tract. 

Simple random sampling was followed for the selection of farmers. From each 

selected villages, 11 prawn farmers from both, practising traditional method of 

prawn culture, and improved method of prawn culture alongwith paddy crop were 

randomly selected. Thus the total number of respondents of each method of prawn 

culture came to be 66 making a total sample of 132. Those farmers leased in or 

leased out land for paddy or prawn crop were excluded and the total sample size 

dropped to 126. The data were collected by personal interview method with the help 

of a well structured interview schedule. The sample was classified on the basis of 

the number of prawn crops taking along with paddy. 

Tabular analysis was used to study the socio-economic features and to 

estimate the cost and returns. Cost concepts were used to estimate the income 

measures. Functional analysis was carried out using Cobb-Duglas production 

function on per farm and per hectare basis. The function was fitted with four 

explanatory variables such as human labour, seed, feed, eradicants and manures in 

the case of paddy cum improved prawn culture. In the case of paddy cum traditional 



prawn culture the above function was fitted with two explanatory variables such as 

. human labour and seed cost. 

Cost of cultivation was estimated for paddy cum prawn culture, and 

paddy and prawn crops separately for different classes of prawn production viz., 

paddy cum traditional prawn culture and paddy cum improved prawn culture. The 

total cost cultivation for paddy crop per hectare for classes I, II and III were 

Rs.12822.84, Rs.11744.80 and Rs.I 1 144.50 respectively, and correspondingly the 

total cost of cultivation for traditional prawn crop were Rs.12167.59 in class I. It 

was Rs.10846.76 for first crop of prawn and Rs.6289.74 for second crop of prawn 

in class II. It was Rs.l 0995.55 for first crop of prawn, Rs.5458.80 for second crop 

of prav.'T1 and Rs.5843.93 for third crop of prawn in class III. The combined total 

cost of cultivation of paddy and traditional prawn crops were Rs.24990.43, 

Rs.28921.30 and Rs.33442. 78 in respective classes. 

The total cost of cultivation of paddy crop per hectare were Rs.12644.48, 

Rs.1146002 and Rs.I0993.30 respectively for classes IV, V and VI and 

correspondingly the total cost incurred for improved prawn crops was Rs.34173.29 

in class IV, Rs.31085.93 for first crop and Rs.20736.15 for second crop of prawn 

in class IV. It was Rs.32522.11, Rs.22630.68 and Rs.20485.39 in first, second and 

third crop of prawn respectively in class VI. The combined total cost of cultivation 

of paddy cum improved prawn production was estimated to be Rs.46817.77, 

Rs.63282.10 and Rs.86631.48 in class IV, V and VI respectively. 

Input wise analysis of costs incurred for paddy showed that major input in 

paddy cultivation was labour cost accounted for 55.38 per cent in class I, 62.06 per 

cent in class II and 65.44 per cent in class III. Cost on other items constituted 38.72 

per cent, 31.44 per cent and 27.68 per cent of the total cost in classes I II and III , 



respectIvely. followed by material cost which accounted for 5.9 per cent in class I, 

b 50 per cent In class II and 6.88 per cent in class III. For traditional prawn culture, 

maJor Item of cost was labour constituted 43.30 per cent, 49.62 per cent and 55.02 

per cent of the total cost in classes I, II and III respectively, followed by other 

expenses which accounted for 33.62 per cent in class I, 32.73 per cent in class II 

and 29.51 per cent in class III. Material cost incurred in traditional prawn was 

accounted for 22.08 per cent, 17.65 per cent and 15.47 per cent respectively in 

classes I, II and III. The combined cost of cultivation of paddy and traditional 

prawn showed that major input was labour and accounted for 49.99 per cent, 54.67 

per cent and 58.99 per cent respectively in classes I, II and III followed by other 

costs and material cost 

In case of paddy cultivation, in classes IV, V and VI, the major input was 

labour cost which constItuted 54.94 per cent, 61.10 per cent and 64.23 per cent of 

the total cost respectively. The next important input was other expenses which 

accounted for 39.03 per cent, 32.14 per cent and 28.75 per cent in classes IV, V and 

VI respectively. The material cost accounted for 6.03 per cent in class IV, 6.76 per 

cent m class V and 7.02 per cent in class VI. In case of improved prawn cultivation, 

the major input was material cost and it constituted 61.49 per cent, 60.23 per cent 

and 62.22 per cent respectively for classes IV, V and VI, followed by other costs 

and labour cost. The combined cost of paddy and improved prawn culture showed 

that. m~Jor mputs were cost of materials which accounted for 46.51 per cent, 

5054 per cent and 55.22 per cent respectively for classes IV, V and VI, followed 

by labour cost and other costs. 

The cost of cultivation per hectare, calculated under varIOus cost 

concepts. revealed the costs were higher for paddy cum improved prawn culture 

than paddy cum traditIonal prawn culture. Cost AI, cost A2, cost BI , cost B2, cost C I 

15~ 



and cost C2 for class I were Rs.17490.43, Rs.17490.43, Rs.17604.95, Rs.25104.95, 

Rs 18591.53 and Rs.26591.53. The corresponding costs for class II were 

Rs.2142130, Rs.2142130, Rs.2l530.1O, Rs.29030.1O, Rs.23434.27, and 

30934.27 For class III, these costs were Rs.25942.78, Rs.25942.78, Rs.26063.88, 

Rs 33563 88, Rs.28646.63 and Rs.36l46.63 respectively. Classwise analysis 

showed that class III recorded higher costs than classes I and II. With regard to 

paddy cum improved prawn culture, cost AI, cost A2, cost 8 1, cost 8 2, cost CI and 

cost C2 were Rs.39321. 78, Rs.39321. 78, Rs.39492.17, Rs.46992.17, Rs.41314.60 

and Rs.48814.60 respectively for class IV. While for class V, these costs were 

Rs.55782.10, RS.55782.10, Rs.55950.41, Rs.63450.41, Rs.59433.92 and 

Rs.66933.92 respectively. Similarly the corresponding costs were Rs.79121.36, 

Rs.79121.36, Rs.79284.25, Rs.86784.25, RS.84700.42 and RS.92200.42. Classwise 

analysis showed that the class VI recorded highest costs than classes IV and V. 

A comparison of yield of paddy and prawn crops for different classes on 

per hectare basis were computed. The yield of paddy in classes I, II and III were 

2138 kg, 2189 kg and 2211 kg respectively, and corresponding prawn (traditional 

method) yields were 385 kg, 499 kg and 656 kg. The yield of paddy in classes IV, 

V and VI were 2143 kg, 2175 kg and 2272 kg respectively, and the corresponding 

prawn yields (improved method) were 553 kg, 865 kg and 1246 kg. 

Farm business income from paddy cum traditional prawn culture at cost 

A2, were Rs.9788.26, Rs.13088.87 and Rs.16969.58 respectively and for paddy 

cum improved prawn culture corresponding figures were Rs.26619.77, 

RsA1200.35 and RS.59422. 72 respectively for classes IV, V and VI. 

Family labour income in paddy cum traditional prawn production for 

classes I, II and III, Rs.2133.74, RS.5480.67 and RS.9348.48 respectively. For 

1""", 
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paddy cum Improved prawn culture, it was Rs. I 8949.38, Rs.33532.04 and 

Rs.51759.83 respectively for classes IV, V and VI. 

In case of paddy cum traditional method of prawn culture, the net income 

at cost CI were Rs.8647.16, Rs.l1075.90 and Rs.14265.73 respectively, and for 

paddy cum improved prawn culture corresponding figures were Rs.24626.95, 

RS.37548.53 and Rs.53843.66. The net income at cost Cz for paddy cum traditional 

prawn culture were Rs.1147.16, RS.3575.40 and RS.6265.73 respectively for classes 

I, II and III, and for paddy cum improved prawn culture, it was Rs.17126.95, 

Rs30048.53 and Rs.46343.66 respectively for classes IV, V and VI. 

8enefit cost ratio for class I under paddy cum traditional prawn culture 

were 1.56, 1.56, 1.54, 1.08, 1.46 and 1.04 respectively based on costs AI, Az, 8 1, 

8 z, CI and C2• where as the corresponding figures were 1.61,1.61,1.60,1.18,1.47 

and 1.12 for class II. For class III benefit cost ratios were 1.65, 1.65, 1.64 1.27, 1.50 

and 1.19 respectively on cost AI, A2, 8 1, 8 2, C I and C2. Similarly the benefit cost 

ratio for classes under paddy cum improved prawn culture were estimated and were 

168. 1.68, 1.67, 1.40, 1.60 and 1.35 for class IV. For class V benefit cost ratios 

were 1.74, 1.74, 1.73, 1.53, 1.63 and 1.45, and for class IV, they were 1.75, 1.75, 

I. 74, 1.59, 1.64 and 1.50 on respective costs. 

The result of functional analysis showed that for paddy cum improved 

prawn culture only 37 per cent variation in output were explained by the 

explanatory variables - labour (XII), seed (x 1.2), feed (xu) and eradicants and 

manures (XI4) when the observations on all explanatory variables were expressed 

on per hectare basis. The regression coefficients of labour and seed found to be 

negative and nonsignificant. The production elasticity of feed, eradicants and 
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manures were positive but nonsignificant. The returns to scale was found to be 

decreasing (0.30). 

With regard to paddy cum traditional method of prawn cultivation, analysis 

of per hectare estimates of the functional analysis revealed that only 35 per cent 

variation in output was explained by the independent variables - labour (Xl.l) and 

seed (X2.2). The production elasticity of the labour was found to be negative and non­

significant which can indicates excess . use of labour. The production elasticity of 

seed was also found to be negative and non-significant. The returns to scale was 

0.42 i.e. decreasing. 

In the case of paddy cum improved prawn culture the dummy variables were 

found to be significant. The dummy variable Dl.I was significant indicating that 

class I is significantly different from class III which means that clase III is more 

profitable than class I. The significant dummy variable D1.2, indicates that class II is 

significantly different from class III i.e., class III is more beneficial than class II. 

The intercept of the function was found to be significant which clearly indicated 

that class III is more profitable than classes I and II. 

Regarding paddy cum traditional prawn culture, dummy variable D2! was 

found to be significant indicating that class IV is significantly different from class 

VI i.e., class VI is better than class IV. The dummy variable D2.2 was significant and 

can be interpreted as class VI is better than class V. The intercept of the function 

was also found to be significant which clearly indicates that class VI were profitable 

than classes IV and V. 

Non-availability of labour during peak agricultural season and their increased 

cost were reported to the most important constraint in both paddy cum traditIOnal 



prawn culture and paddy cum improved prawn culture. The problem of 

submergence of fields was recognised as second important constraint by 63.33 per 

cent of farmers in case of paddy cum traditional prawn culture while non­

availability of prawn fingerlings during season was fonned second major constraint 

by 69.2 per cent of farmers in paddy cum improved prawn culture. Higher price of 

inputs and problem of salinity and acidity were recognised as third and fourth 

constraint in the paddy cum traditional prawn culture, while the problem of 

submergence and higher price of inputs fonned the third and fourth constraint in 

paddy cum improved prawn culture. Salinity and acidity was the fifth important 

constraint recognised by the farmers in case of paddy cum improved prawn culture. 

In general, the study revealed that the integrated fanning of paddy along 

with improved method of prawn culture was found to be more remunerative than 

paddy cum traditional prawn culture though cost of cultivation was higher which 

can be reduced by decreasing the use of material cost and labour cost. Among the 

inputs, labour cost was found to be dominant in case of paddy cum traditional prawn 

culture, while in case of paddy cum improved prawn culture major item of cost was 

material cost. The cost-income analysis revealed that cultivating 3 crops of 

improved prawn culture yields more compared to other combinations of paddy and 

prawn crops. Benefit cost ratio worked out for the different combinations of paddy 

and prawn culture revealed that cultivating paddy with 3 crops of improved prawn 

culture is the most profitable venture. The functional analysis carried out for paddy 

cum improved prawn production and for paddy cum traditional prawn culture and 

indicated over use of seed and labour. 



Policy suggestions 

* Prawn seeds are not available in plenty for mass rearing. Improvement in the 

economy of the system could be achieved if dependable source of juvenile 

shrimps could be opened by developing enough number of hatcheries and 

prawn seed farms. 

** Prawn feed have to be developed on commercial lines and feeding schedules 

may be rationalised for different stages of growth of prawn and which may 

provide subsidiary and ancillary occupations for people in the area. 

*** 

**** 

***** 

Successful adaptation of the technologies and their wide propagation 

depends on the extension and training facilities available in the field. To 

pro\ide technical guidance to operators, short term and long term courses 

may be organised at central research institutes as well as at fisheries 

department. 

Prawn farming involves huge financial investment. Adequate and timely 

financial assistance may be extended to prawn farmers including those 

cultivating on lease land. Credit should also be made available to the farmers 

adoptmg tradItional method of culture. 

Marketing of shrImps is carried mostly by private agencIes and they 

generally finance the farmers for prawn cultivation. Under these 

circumstances farmers are compelled to sell their produce to the financiers 

wIth less advantage to the farmer. Government also should take up 

marketing of prawns with proper facilities. 



~efel'el1eeli 



REFERENCES 

Ahmed. S. M.J. 1980 Economics of different aquaculture systems in and around 
Kata-water. Fishin~ chimes 1(7):61 

Allkunchl. KH 1978. Role of hatcheries in commercial farming of penacid 
shrimps. Pmc. First Nal. ,\)mp. on Shrimp Farmin~, Bombay, 16-18 
August 1978. p.175-185 

All. H K 1978. Preliminary experiments on mass rearing of penacid larvae on 
cheap artificial feeds. Pmc. First Nat. ,\)w1p. on L%rimp Farmin~, 

Bombay, 16-18 August 1978. p.37-39 

Chen. TP and Li, YP. 1980. Integrated agriculture - aquaculture studies in 
TaIwan. Proc. (l the ICIARM-SA'ARCA conftrence on integrated 
agricullUre - aquaculture farming system. Manila, Philippines, 6-9 August 
1979, p.239 

Chldambaram, K 1978. Strategy for commercial shrimp farming. Proc. First Nat. 
,\)mp. on Shrimp/arming Bombay, p.219-225 

Chltambaram, L. 1980. Prawn culture proved highly profitable m Pondicherry. 
Marine Fisheries In/ormation Service, p.11 

Dube. K 1995 Integrated aquaculture: a synergetic approach farming system. 
Indian Farmin~ 45(8): 12-15 

DWlvedl. S.N 1978. Prospectus and perspectives in prawn culture. Proc. First Nat. 
,\~v",p. on Shrimp farming Bombay, 16-18 August 1978, p.243-249 

Ganesan, S, Chmnaswami, K.N., Sekharan, S., Budhar, M.N. and Jayaseelan, 
P.MJ. 1991. Duck-cum-fish culture in rice farming system in Cauvery 
delta region of Tamil Nadu: The Adhurai experiment. Indian J. Agrk:. 
A'con. 46(2): 180- I 85 

George, K V 1974. Some aspects of prawn culture in seasonal and perennial fields 
of Vypeen island. Indian J. Fisheries 21(1): 1-19 



ii 

Geor~e, K V 1 en8 Economics of traditional prawn culture practice in Kerala with 
~ a note on advantages of intensive prawn culture. Pmc. First Nat. ,\)Wlp. on 

Shrimp/arming Bombay, 16-18 August, 1978, p.131-137 

Gopalan, U.K., Purushan, K.S. and Rao, T.S.S. 1980. Case studies on the 
economics of an Improved of paddy field shrimp culture in Vypeen island, 
Kerala. Proc. First Nat. ,\)mp. Oil Shrimp Farming, Bombay, 16-18 

August 1978, P 175-185 

Gupta, J. 1993. SCIentific prawn culture in homesteads - A gainful self employment 
opportunity for coastal women. Indian Farming 43(3):25-27 

Gupta, J, Mohanan, A.N. and Sehara, D.B.S. 1995. Entrepreneur gains success in 
scientific prawn and crab culture. Indian Farming 45(4):34-35 

Huat K, Tan, ES P 1980. Review of rice fish culture in south east Asia. Pro('. (~r 

the ICL4RA1-Sl:ARCA Conjerence on Integrated agriculture-aquiculture 
system, Manila, Philippines, 6-9 August, 1979, p.I-5 

Jose, MM., Mathew, PM and Jose, S. 1987. Feasibility and economic viability of 
selective culture of Penaells indicus in pokkali fields. Proc. (if National 
Seminar on Estuarine Management. Thiruvananthapuram, p.379-381 

Kumardas, PS 1978. Strateh'Y for the development of commercial shrimp farming 
in Kerala. Proc. First Nat. Symp. on Shrimp farming Bombay, 16-18 
August, 1978, p237-241 

Kunan, CV. and Sebastian, V.O. 1986. Prawn and Prawn fisheries (~( India. 
Hindustan Publishing Corporation, Delhi, India, p. 165-181 

Lakshmanan, M.A. V 1974. Fatten the fish on your ponds. Indian farming 
26( I ):27-30 

Mammen, TA., PanIck~r, G.N., Shenoy, A.S., George, E.K., Varghese, A.G. and 
Chandran, KK 1978. Shrimp demonstration by MPEDA. Proc. First Nat. 
,\)mp. on Shrimp/arming Bombay, 16-18 August 1978, p.175-185 

Manne Products Export Development Agency. Hand book on Shrimp Farming, 
p 1-71 



iii 

Mathew. P M 1990 Selective culture of prawn in pokkali fields. Proc. qf National 
Seminar Oil aquaculture del'elopmellt in India. Problems and prospects. 
Thlruvananthapuram, 27-29 November 1990 p59-66 

Mathew, PM and George, K.M. 1987. Preliminary observations on 
paddy-cum-fish culture in pokkali fields. Proc. (~f National Seminar on 
estuarine management. Thiruvananthapuram, p.382-388 

\lathew. PM. Sebastian. M.J., Thampy, D.M. and Nair, CM. 1990. Observations 
on Afacrobrachium rosenbergii in pokkali fields. the Second Indian 
/isheriesjiJmm proceedings. Manglore, India, May 27-31, 1990, p.43-46 

\tukundan, K. 1987. Modernisation of prawn culture - susgested policy changes for 
the improved farming system in pokkali areas - Kerala State. Rural 
development review. 6(3&4 ):593-598 

Nrur, N.B. 1962. Pokkali cultivation gives handsome dividents. Indian Farming 
12(7):19 

~air, R V, Mohammed, K.H. and Bensan, P. 1975. Prawn and fish culture for 
Increased yields. Indianfarming, 25(6):28-33 

~asser,A.K.V., Noble, A. 1991. Economics of prawn culture in Vypeen, Kerala, 
with emphasis on some little - known facts. Proc. qf the Workshop on 
aquaculture economics. Bhubaneshwar, India, 20-22 November, 1991, 
p.64 

PandiaraJan, L 1995 Rice-fish-duck farming - a case study. Indian farming 
45(9): 10-11 

Panlcker, P.K.R. and Kadri, E.S. 1978. Experiments on cage culture of 
Afacrobrachium rosenbergii. Proc. First Nat. ,\)!mp. on Shrimp farming, 
Bombay, p.147-148 

Prabhakar. C 1995. An economic analysis of shrimp farming in Chidambamar 
district of Tamil Nadu. Unpublished M.Sc.(Ag) thesis, Department of 
Agrl. Economics, Tamil Nadu Agricultural University, Coimbatore 

Purushan, K.S. 1986. Recent advances in paddy-cum-fish culture and its scope in 
Kerala. Seaji)(}d Erport JOllrnaI8(5): 1-4 



iv 

Purushan. K.S. 1987. Economics on traditional prawn farming in Kerala. Sea./i)()d 

Lrport JOllmal19( 4): 15-19 

Ra1endran. Co.. Abraham, S.E, Mrithyunjayan, P.S., Thampy, D.M. and Jose, 
. M. M 1981. Studies on fish culture along with paddy in pokkali fields of 

Kerala All India ~)Imp. on freshwater biology 17-18 January, 1981, 

p.148-159 

Ralendran. Co., Mohan. M.V., Sasidharan, N.K., George, TU and George, K.M. 
. 1994. Feasibility of monosex culture of male tilapia (Orchromis 

mossambiclIs) along with paddy in pokkali field. J. Aqua. Trop. 
9(2): 173-178 

RaJe. PC and Ranade, M.R 1978. Economic implication of shrimp farming. Proc. 
First Nat. ~)'n1p. on Shrimp farming Bombay, 16- i 8 August 1978, 

p.I23-J30 

Rao. AP 1995. Giant prawn farming is a profitable venture. Indian Farming 
45(4):36-39 

Rao. DV.S and Raju. V.T 1997. Economics of fresh water fish culture in Andhra 
Pradesh. Agr/. Ecol1. Res. Rev. lO( 1 ):37-44 

Rao. RV. 1978. Seed requirements for intensive culture of penacid prawns In 

coastal waters, particularly in Kerala. Proc. First Nat. Symp. on Shrimp 
farmmg, Bombay, 16-18 August 1978, p.73-82 

Reddi, D.V. 1978. Economics of shrimp farming in Kakinada area. Pmc. First Nat. 
~\)'n1p. on Shrimp farming, Bombay, 16-18 August 1978, p.139-141 

Sasidharan, N.K., Sekharan, CK.N. 1996. Mannininangiya pokkali. Karshakasree 
9:25-27 

Sebastian, CD., Mathew, 0. and George, K.C. 1992. Intensive farming of fresh 
water prawn in Kerala - A preliminary study. Proc. Nat.~Ymp. on fresh 
water prawns, Kochi, 12-14 December 1990, p.206 

Sethiadhas. R, Panikkar, K.K.P, Sathyavan, V.K. and Jacob, T 1989. Economic 
evaluatIOn of paddy-prawn integrated farming in Kerala. Seafood Export 
JOllrnaI8(2) 8-21 



v 

Silas. E G 1978. Status of prawn culture in India and strategy for its future 
de\elopment Fmc. First Nat .. \)mp. on Shrimp farming Bombay, 16-18 

August 1978, p.209-218 

Smdhu. V 1994 Economics of fish culture production in Kerala - A case study 
WIth special reference to Emakulam district Unpublished M.Sc. Applied 
Economics thesis, Department of Applied Economics, Cochin University 
of Science and Technology, Kochi 

Singh, R.B. 1992. Integrated farming with Magur fish is profitable to small farmers. 
Indian farming 42(7): 5-12 

Smha CC 1979. In Tripura fish culture m paddy fields. Indian farming 
28( II ):32-35 

Tan. ES P. and Khoo, K. H. 1980. The integration of fish farming with agriculture 
in Malaysia. Proc. qf ICLARM-SEARCA conference on integrated 
agriculture-acquaculture farming ~ystems. Manila Phillipines, 6-9 August 
1979, p.80 

Thomas. M.M. 1993. Krishi Vigyan Kendra give impetus to prawn farming in 
Kerala. Indian farming 42(12):4-7 

Tomy. P.l.. Goerge, TV. and Jose, S. 1984. Pokkali cultivation in Kerala. 
Directorate of Extension, Kerala Agricultural University, Vellanikkara, 
Thrissur, pp.I-20 

Varghese, P V 1978. Potentials of brackish water prawn culture in India. Froc. 
First Nat. Symp. on Shrimp farming, Bombay, 16-18 August 1978. 
p231-135 

Venkatesan, V., Bose, s.v.c. and Sundararajan, D. 1978. Proc. First Nat. Symp. on 
Shrimp farming Bombay, 16-18 August 1978, p.231-235 

Vyas, A.A. 1989. Fresh water fish culture in Indonesia. Fishing Chimes 9(9):35 



ECONOl\-IICS OF PADDY ClJ!VI PRA \VN ClJLTlJRE IN 
POKKALI LANDS OF ERNAKlILAl\1 DISTRICT 

By 

MARY VIJA Y A, K. 

ABSTRACT OF THE THESIS 

Submitted in partialfulfilment of tile requirementfor tile degree of 

MASTER OF SCIENCE IN AGRICUL.TURE 

Faculty of Agriculture 
Kerala Agricultural U Diversity 

DEPARTMENT OF AGRICULTURAL ECONOMICS 
COLLEGE OF HORTICULTURE 
VELLANIKKARA - THRlSSllR 

KER;\LA 
1998 



ECONOMICS OF PADDY CUM PRAWN CULTURE IN 

POKKALI LANDS OF ERNAKULAM DISTRICT 

By 

MARY VIJAYA, K. 

ABSTRACT OF THE THESIS 

Submitted in partial fulfilment of the 

requirement for the degree of 

master of 5lcirnte In ~gritulture 
Faculty of Agriculture 

Kerala Agricultural University 

DEPARTMENT OF AGRICULTURAL ECONOMICS 

COLLEGE OF HORTICULTURE 
VELLANIKKARA. THRISSUR - 680654 

KERALA, INDIA 

1998 



ABSTRACT 

The present Investigation on the economics of paddy cum prawn culture 

In Pokkah lands of Emakulam district was undertaken during the year 1995-96. The 

study focussed on estimation of cost and returns, measuring productivity of farm 

resources and identifying constraints in paddy cum prawn production. 

Data for the study was generated through a sample survey of farmers. 

Two stage sampling technique was adopted for the study with villages as the 

prImary sampling units and prawn farmers as secondary sampling units, selected by 

random sampling method. 

The results of the cost structure analysis revealed that the largest single 

item of cost of operation was land preparation in paddy cum traditional prawn 

culture; and in paddy cum improved prawn culture, intercultural operations required 

the highest expenses. Among the explicit costs, labour accounted the highest share 

in paddy cum traditional prawn production and cost of materials was the most 

important item in paddy cum improved prawn production. 

Classwise analysis showed that cost AI, cost A 2, cost B I, cost B2, cost C I 

and cost C2 per hectare in class I were Rs.17490.43, Rs.17490.43, Rs.17604.95, 

Rs.25104.95, RS.18591.53 and Rs.26091.53 respectively. In class II, these costs 

were Rs.21421.30, Rs.21421.30, Rs.21530.1O, Rs.29030.1O, Rs.23434.27 and 

Rs30934.27. In class III, corresponding costs were Rs.25942.78, Rs.25942.78, 

Rs.26063.88, Rs.33563.88, Rs.28646.63 and Rs.36146.63. In class IV, the costs 

were worked out to be Rs.39321.78, Rs.39321.78, Rs.39492.17, Rs.46992.17, 

RS.41314.60 and Rs48814.60 respectively. In class V, these costs were 



Rs55782 10, Rs.55782.! 0, Rs.55950A L Rs.63450AI, Rs.59433.92 and 

RSbb933 92 respectivelv For class VI, these costs were estimated to be 

Rs79!2! 36, Rs7912136, Rs.79284.25, Rs.86784.25, Rs.84700A2 and 

Rs92200A2 respectively 

The average Yield from main products of paddy and prawn were 2138.59 

kglha and 385.25 kglha respectively. In class II their yields were 2189.30 kglha and 

498 67 kglha respectively, while in class III the yields estimated to be 2211.25 

kglha and 655.92 kglha from paddy and prawn. The yield obtained from paddy and 

prawn were 2143.33 kg/ha and 553.20 kglha respectively in class IV, and 2174.90 

kglha and 865.21 kglha respectively in class V. In class VI the yield estimated to be 

2272 kg;ha and 1246.26 kglha from paddy and prawn respectively. 

Benefit-cost ratios based on cost AI, A2, BI, B2, eland C2 for class I 

were 1.56, 156, 1.54, 1.08, IA6 and 1.04. In class II, benefit-cost ratios based on 

these costs were 1. 61, 161, 1. 60, 1. 18, 1. 4 7 and 1. 12 respectively . For class III, 

benefit-cost ratIO were 1.65, 1.65, 164, 1.27, 1.50 and 1.19 respectively. In class 

IV, these were computed to be 1.68, 1.68, 1.67, lAO, 1.60 and 1.35 respectively, 

while for class V, these ratios were 1. 74, I. 74, 1.73, 153, 1.63 and lA5. In cl.ass 

VI, they were estimated to be 1.75, 175, 1.74, 1.59, 1.64 and 1.50 respectively 

based on corresponding costs. 

The income measures in relation to different cost concepts such as gross 

income, farm business Income, family labour income and net income at cost C I in 

class I were Rs.2723869, Rs.9788.26, Rs.2133.74 and Rs.8647.16. These measures 

were Rs3451 0 17, Rs.13088.87, Rs.5480.07 and Rs.II 075.90 in class II. In class 

III they were computed as RsA2912.36, Rs.1696458, Rs.9348A8 and 

Rs 14265.73. For class IV these income measures were worked out to be 



Rs6594155, Rs2661977, Rs.18948.38 and Rs.24626.95. In class V, the 

corresponding figures were Rs.96984A5, RsAI200.35, Rs.33532.04 and 

Rs 375-1.8 53 respectively These incomes were Rs.138544.08, Rs.59422.72, 

Rs51759.83 and Rs.53843.66 in class VI respectively. 

Production function analysis was carried out usmg Cobb-Douglas 

production function seperately for paddy cum traditional prawn production and 

paddy cum improved prawn production on per farm and per hectare basis. Per farm 

estimates of production function for paddy cum improved prawn production 

revealed that the regressIOn coefficient of only one independent variable, viz., area, 

was estimated to be positive and significant. The production elasticity of labour, 

seed, feed, eradicants and manures were found to be positive but non-significant 

Analysis of per hectare estimates of production function showed that elasticities of 

production for labour and seed were negative and non-significant. In both per farm 

and per hectare functional analysis the two dummy variables and also the intercept 

of the function were found to be significant which indicate that paddy cum 3 crops 

of Improved prawn culture IS more profitable than paddy cum for 1 and 2 crops of 

Improved prawn culture 

Regarding paddy cum traditional prawn culture per farm estimates of the 

functIOns revealed that only the regression coefficient of area was found to be 

positive and significant The elasticities of production of labour and seed were 

estimated to be negative and non-significant. Per hectare estimates of the function 

revealed that the production elasticity of labour was found to be negative and non­

slgnltlcant The production elasticity of seed was found to be significant with 

negative sign which indicates over use of this input. In both per farm and per 

hectare functIOnal analysis, the two dummy variables and the intercept of the 

functIOn found to be slgmficant which indicates the paddy cum 3 crops of 



'-

tradItIOnal prawn culture is more profitable than paddy cum 1 or 2 crops of 

tradItIonal prawn culture. 

Non-availability of labour and their increased cost formed the major 

constraint to both paddy cum improved prawn culture and paddy cum traditional 

prawn culture. Problem of submergence followed by higher price of inputs and 

salInIty and aCIdity were the next important constraints in paddy cum traditional 
o 

prawn culture Non-avaIlabIlIty of prawn seed/fry fol0ed by submergence and high 

cost of Inputs formed second, thIrd and fourth important constraints in paddy cum 

improved prawn culture. Salinity and acidity formed the fifth important constraint in 

the case of paddy cum improved prawn culture. 
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