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ABSTRACT 

 

Title : Application of Costing Techniques to    

Aquariculture  

Name   : T. Umamaheswari  
Degree   : M. F. Sc., in Fisheries Economics  

Chairman  : Dr. R. Jayaraman 

Department  : Department of Fisheries Economics and 

Statistics 

College   : Fisheries College and Research Institute  

Year and University : 2003, Tamil Nadu Veterinary and       

Animal Sciences University, Chennai 
 

The study was taken up to analyse the economics of 

aquariculture (ornamental fish culture) by applying 

alternative costing techniques such as cost- plus method in 

Thoothukkudi and Madurai districts during the period 

2002-2003. The specific objectives of the study were to 

estimate the unit cost of production, to price the selected 

ornamental fishes by cost-plus method, to compare the 

estimated prices with the actual selling prices, to estimate a 

cost function on total cost and variable cost bases, to 

identify the marketing channels and constraints to 

aquariculture and to offer policy suggestions for 

aquariculture development in the regions. The required data 

were collected from over 95 % of the farmers and 85 % of 

the retailers in both the districts by administering a 

structured interview schedule to the respondents. 



 

Thoothukkudi district 

 

 The total farm area (4.14 ha) was classified into institutionally based and 

non-institutionally based units. The estimated total cost was Rs. 30,75,820, 

constituting a total fixed cost of Rs. 10,24,112 and total variable cost of                

Rs. 20,51,708. Farmers realized a total returns and net returns of Rs. 41,63,900 

and Rs. 10,88,081 respectively. The cost benefit ratios were 1.35 and 2.03 on total 

cost and total variable cost bases respectively. Apportioned total cost was used for 

computing mark-up and net returns in ornamental fish production and business. 

Cost function was estimated on total cost basis, where apportioned total cost was 

considered as a function of production (Y). Temperature fluctuation during peak 

summer and winter periods and environmental factors in adverse conditions, 

mortality and disease outbreak, pilfering and social problems and absence of 

adequate knowledge on aquariculture were the major resource, production, 

management and extension constraints respectively.  

 

Madurai district 
 

 In Madurai district, the selected farms were classified into leased-in      

(0.37 ha) and non-leased in (7.395 ha) farm units. The estimated total variable cost 

was Rs. 68,42,934 and the total fixed cost was Rs. 18,78,496 constituting total cost 

of Rs. 87,21,430. The estimated total returns and net returns were Rs. 1,11,02,500 

and Rs. 23,81,070 respectively. The cost benefit ratios on total cost and total 

variable cost bases were 1.27 and 1.62 respectively. Apportioned total cost and 

total variable cost were used for computing mark-up and net returns for 

ornamental fishes produced in Madurai district. Cost function was estimated on 

both total cost and total variable cost bases. Collection of live feed in distant areas, 

mortality and disease outbreak, non-accessibility to farms, location of shops in 



interior areas and prevailing tough competition and absence of adequate 

knowledge on aquariculture were the major resource, production, management and 

extension constraints respectively.  

 

The different marketing channels followed by fish farmers were 

investigated in both the districts. It has been found that Channel I (Producer/ 

Wholesaler  Retailer  Consumer and Producer/Retailer  Consumer) was 

widely followed by medium farmers of both Thoothukkudi (33 %) and Madurai 

(27 %) districts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 1 
 

INTRODUCTION 
 
 

Fisheries development plays an important 

role in the economic growth of maritime 

and inland nations. In developing 

countries, it is as an important source of 

food, employment, national income and 

foreign exchange earnings. 
 

 Fisheries sector in India is of economic importance in view of its resource 

potential, employment opportunities and export earnings. The global awareness of 

increasing food production for the exploding human population through 

aquaculture of finfish and shellfish is growing more and more in recent years. 

 

 In 1998-99, it contributed an estimated amount of Rs. 19,555 crores at 

current prices to the Indian Gross Domestic Product (GDP). It provided full time - 

employment to 7,38,400 persons and part-time employment to 7,13,700 persons. 

Besides, about a million people were engaged in several allied fishing activities 

like marketing of fish, repairing of nets, processing of fish and other activities 

(Anon, 2000). 

 

 India, with a production of 2.10 million tonnes (m.t) is in the second place, 

behind China, in the top ten-aquaculture fish producers in the world. Its share in 

the world cultured fish production of 35.59 m.t is 5.89 % that is far less compared 

to the share of 69.08 % by China (Santhanakrishnan, 2003). 

 

 For the success of India’s economic reforms, foreign trade has a pivotal 

role to play in the economic growth (Swamy, 1993). The economic compulsions 

of the nation to shore up its foreign exchange earnings provide a perfect setting for 

the seafood industry to earn its rightful place on the economic map of the country 



(Elias Sait, 1994). Fish and fishery products are the important food items for the 

large population spread throughout the world. Several fish producing countries, 

apart from meeting the demand in the domestic market, have been exporting fish 

products to many countries and are earning foreign exchange. 

 

 Trends in the exports of marine products (1961-1998) reveal that the total 

exports of marine products to various markets increased from a mere 15,732 T in 

1961-62 to as high as 3,07,337 T in 1994-95. However, in the subsequent year the 

exports declined to 2,96,277 T. During the period 1996-99, there was a rise in the 

export, except in 1998-99 (GOI, 2000). The exports boosted up during 1999-2001 

and in 2001-02, the exports declined registering a decline of 3.63 % in quantity 

and 7.56 % in rupee realization compared to that of previous year. The unit value 

realization also declined to Rs. 140.34 (US $ 2.95) in 2001-02 from Rs. 146.29     

(US $ 3.22) in 2000-01 (Rama Mohan Rao and Prakash, 2000). 

 

During the year 2001-2002, India exported a total quantity of 4,24,470 T of 

seafood worth of Rs. 5,957 crores. In terms of quantity, frozen fish constituted     

42 % of export, while shrimp constituted 20 %, frozen squid 9 %, frozen cuttlefish 

7% and other items 12 %. However, in terms of value, frozen shrimp contributes 

69 % of our earnings. Frozen finfish, frozen squid, cuttlefish and other items 

constituted 12 %, 5.5 %, 4.7 % and 12.5 %, respectively (Bojan, 2003). 

 

The changing global socio-economic scenario in the new millennium calls 

for a new approach in fisheries export development. In this situation, 

aquariculture, also referred to as ornamental fish farming is a promising alternative 

for employment and income generation in domestic market and export markets 

(Ambalika Ghosh, 2002). As with edible fish, ornamental fish consists of both 

freshwater and marine species, wild caught and cultured species as well as cold 

water and tropical species (Gerald Bassleer, 1994).  Ornamental fish form an 



important commercial component of fisheries as they meet aesthetic requirements 

and contribute to the quality of the environment (Swain et al. 2001). Aquarium 

keeping of fish began in 1805 and the first public aquarium was opened at 

Regent’s Park in England in 1853. Thereafter, aquarium keeping picked up and by 

1928 there were 45 display aquaria globally. There are over 500 public aquaria 

worldwide. However, the global market for ornamental fish for public aquarium is 

less than 1% at present and over 99% of the market for the ornamental fish 

continues to be confined to hobbyists (Swain et al. 2003). 

 

Indian waters hold a rich diversity of ornamental fish, with over 100 

varieties of indigenous species, in addition to a similar number of exotic species 

bred in captivity. Further, the vastness of India’s natural ornamental fish resources 

offers great scope for their commercial exploitation. The seas around 

Lakshadweep and Minicoy Islands and Andaman and Nicobar Islands also have 

innumerable varieties of marine fishes, which have ornamental features. The coral 

reefs and bays of these islands are known to be the potential grounds having many 

beautifully coloured varieties of fishes. 

 

 The world trade of ornamental fish has been estimated to be around         

Rs. 20,700 crores in 1995 and is making further strides, with 10 % annual growth. 

USA is the largest market for ornamental fishes, importing fish worth over          

Rs. 2,300 crores every year, followed by the European Union and Japan        

(Swain et al. 2003). Though the major markets are developed countries, the 

production hubs are primarily concentrated in South-East Asia. As much as 69 % 

of the global trade in ornamental fishes originates in South-East Asia, where 

Singapore alone accounts for 35 % of the international trade (Ramachandran, 

2002). 

 

 During 2001-2002, the Indian export earnings from ornamental fish was 

only to the tune of Rs. 3.14 crores, while the domestic market generated sales to 



the extent of Rs. 12 crores. Against this, the global trade in ornamental fishes is to 

the extent of about Rs. 30,000 crores annually, of which 68 % is from Asian 

countries. Also, 85 % of the global trade is based on freshwater ornamental fishes 

and the rest by marine fishes (Mohan Joseph Modayil, 2003). In India, the 

domestic marketing of ornamental fish is promising. Freshwater fishes attract 

more attention than their marine counterparts. The demand for freshwater 

ornamental fishes, about 76,000 varieties is high, which constitutes about 80 % of 

the total domestic market demand. The exact number of saltwater species is not 

known; nevertheless their market is flourishing in terms of value (Sasi Nayar, 

1996). 

 The demand for ornamental fish in the domestic market outstrips its supply 

thus indicating the large scope available for the production of ornamental fish. The 

investment required for establishing a small home unit for breeding and rearing of 

common economic species like guppy could be as low as Rs. 8,000 that would 

provide a monthly income of Rs. 3,000 (Ambalika Ghosh, 2002). The main 

advantage of this trade is that it could be developed both in the rural and urban 

areas. Unemployed youth, small and marginal farmers and landless labour can also 

adopt ornamental fish production to earn additional income and employment to 

family labour. 

 Information on the economics of production and marketing of ornamental 

fish could be very helpful to those who intend to take up production of ornamental 

fish on commercial lines. Many entrepreneurs hesitate to invest in this trade for 

want of information on the cost involved, income expected, breeding techniques, 

constraints, development assistance, etc. 

 This study addresses the major lacuna of lack of information on the 

economics of production and marketing of ornamental fish felt by many 

entrepreneurs. 



1.1 Objectives of the study 

 The overall objective of the study is to apply alternative costing techniques 

in order to prioritize them and to price the products in ornamental farms in 

Thoothukkudi and Madurai districts. 

 
 

Specifically, the objectives are 

i. to estimate the unit cost of production of selected ornamental fishes applying 

alternative methods of costing; 

ii. to price the selected ornamental fishes by cost plus method and compare the 

estimated prices with the actual selling prices for the different ornamental 

fishes; 

iii. to estimate a cost function on the basis of total cost and average cost; and  

iv. to compute profitability by deriving profit margin per unit of the selected 

products in the aquariculture units. 
 

1.2 Scope of the study  

 The study is important both from the point of view of applied research and 

basic research in the field of aquaculture economics. Incidentally, aquariculture 

economics needs to be encouraged, as it is a fast emerging subject-matter-field of 

aquaculture economics. Thus, the methodology followed and the results obtained 

in the costing investigations could contribute to the methodology development in 

aquaculture economics, especially as it deals with complexities of ornamental fish 

trade. 

1.3 Limitation of the study 

 The study covers ornamental fish farms and retail shops in Thoothukkudi 

and Madurai districts. The data on the costs and returns of ornamental fish 

production and marketing were collected during the year 2002-2003. Since the 

practice is sensitive to geographic factors, it is difficult to generalize the data. The 

estimation of joint cost is difficult with heterogeneity of production factors 

particularly the products and also because of recall bias. The spatial and temporal 

specificity renders generalisations to be made. 



Chapter 2 

CONCEPTS AND REVIEW OF LITERATURE 
 

 The concepts used in the present study are described first along with a short 

review of earlier studies. 

 

2.1 Concepts 

2.1.1 Cost 

Subba Rao and Chowdry (1988) considered cost in fish culture farms as fixed 

investments on pond construction, farm sheds and oil engines 

and operational expenditure on seed, manures and 

supplementary feeds, water pumping, human labour, hire 

charges and interest on working capital. In the present study, 

costs are classified into fixed costs and variable costs. 

 

22..11..11..11  FFiixxeedd  ccoossttss  
  

  KKaayy  ((11998811))  ddeeffiinneedd  tthhee  ccoossttss  aassssoocciiaatteedd  wwiitthh  oowwnniinngg  aa  ffiixxeedd  rreessoouurrccee  aass  

ffiixxeedd  ccoossttss..  HHee  iinncclluuddeedd  ddeepprreecciiaattiioonn,,  iinntteerreesstt,,  ttaaxxeess  aanndd  iinnssuurraannccee  aass  tthhee  

ccoommppoonneennttss  ooff  ffiixxeedd  ccoossttss..  SShhaanngg  ((11998811))  oobbsseerrvveedd  tthhaatt  ffiixxeedd  ccoossttss  aarree  tthhoossee  tthhaatt  

ddoo  nnoott  cchhaannggee  wwiitthh  tthhee  lleevveell  ooff  ffaarrmmiinngg  aaccttiivviittyy..  TThheessee  ccoossttss  wwoouulldd  bbee  iinnccuurrrreedd,,  

eevveenn  iiff  nnoo  oouuttppuutt  wweerree  pprroodduucceedd..  IInn  tthhee  pprreesseenntt  ssttuuddyy,,  ffiixxeedd  ccoossttss  iinncclluuddee  tthhee  

aannnnuuaall  rreenntt  ooff  tthhee  lleeaasseedd--iinn  ppoonnddss//ttaannkkss  oorr  rreennttaall  vvaalluuee  ooff  tthhee  llaanndd,,  ddeepprreecciiaattiioonn  oonn  

bbuuiillddiinnggss,,  ffaarrmm  ssttrruuccttuurreess,,  ffaarrmm  eeqquuiippmmeennttss  aanndd  mmaacchhiinneerryy,,  iinntteerreesstt  oonn  ffiixxeedd  

ccaappiittaall  aanndd  rreeppaaiirrss  aanndd  mmaaiinntteennaannccee..  

  

22..11..11..22  VVaarriiaabbllee  ccoossttss  

  

  WWaattttaannuuttcchhaarriiyyaa  aanndd  PPaannaayyoottoouu  ((11998822))  rreeggaarrddeedd  vvaarriiaabbllee  ccoossttss  aass  tthhee  ccoossttss  

tthhaatt  aarree  aaccttuuaallllyy  ppaaiidd  aanndd  wwhhiicchh  vvaarryy  wwiitthh  tthhee  qquuaannttiittyy  ooff  ffiisshh  pprroodduucceedd..  SShhaanngg  

((11998844))  ccoonnssiiddeerreedd  vvaarriiaabbllee  ccoossttss  aass  tthhoossee  iitteemmss  ooff  ccoossttss  tthhaatt  vvaarryy  wwiitthh  tthhee  lleevveell  ooff  



pprroodduuccttiioonn  ssuucchh  aass  sseeeedd,,  ffeeeedd,,  ffeerrttiilliizzeerr,,  llaabboouurr,,  ppoowweerr,,  ffuueell  aanndd  ssuupppplliieess..  IInn  tthhee  

pprreesseenntt  ssttuuddyy,,  ccoossttss  ooff  pprreeppaarraattiioonn  ooff  ffiisshh  ccuullttuurree  ppoonnddss//ttaannkkss,,  ssttoocckkiinngg,,  ffeeeeddiinngg,,  

hhaarrvveessttiinngg,,  ppaacckkaaggiinngg,,  llaabboouurr  iinncclluuddiinngg  wwaattcchh  aanndd  wwaarrdd,,  ppoowweerr,,  mmeeddiicciinneess,,  ffuueell,,  

hhoorrmmoonneess,,  ttrraannssppoorrtt  cchhaarrggeess,,  iinntteerreesstt  oonn  vvaarriiaabbllee  ccoosstt  aanndd  ootthheerr  iinncciiddeennttaall  

eexxppeennsseess  aarree  ccoonnssiiddeerreedd  aass  vvaarriiaabbllee  ccoossttss..  

  

22..11..11..33  TToottaall  ccoosstt  

  

  CChhrriisstteennsseenn  ((11999933))  iinncclluuddeedd  vvaarriiaabbllee  ccoossttss  aanndd  ffiixxeedd  ccoossttss  uunnddeerr  ttoottaall  ccoosstt..  

SSuurreesshh  ((11999933))  ccoonnssiiddeerreedd  tthhee  ssuumm  ooff  ffiixxeedd  ccoossttss  aanndd  vvaarriiaabbllee  ccoossttss  aass  ttoottaall  ccoossttss  

aanndd  tthhee  ssaammee  iiss  ffoolllloowweedd  iinn  tthhiiss  ssttuuddyy..  

  

22..11..22  TToottaall  rreettuurrnnss  

  

  RRaannaaddhhiirr  aanndd  GGooppaallaakkrriisshhnnaann  ((11997733))  ccoonnssiiddeerreedd  rreettuurrnnss  aass  tthhee  vvaalluuee  ooff  

yyiieelldd  bbyy  tthhee  ssaallee  ooff  ffiisshh..  RReettuurrnnss  ffrroomm  ffiisshh  ccuullttuurree  wweerree  uussuuaallllyy  eexxpprreesssseedd  iinn  tteerrmmss  

ooff  ttoottaall  rreettuurrnnss  bbyy  SSuurreesshh  ((11999933)),,  CChhrriisstteennsseenn  ((11999933))  aanndd  JJaayyaarraammaann  ((11999955))..  IInn  tthhee  

pprreesseenntt  ssttuuddyy,,  ttoottaall  rreettuurrnnss  rreepprreesseenntt  ttoottaall  ssaallee  pprroocceeeeddss  rreeaalliizzeedd  aatt  tthhee  ffaarrmm  oorr  iinn  

tthhee  mmaarrkkeett..  

  

22..11..33  NNeett  rreettuurrnnss  

  

JJaayyaarraammaann  ((11999955))  ccoonnssiiddeerreedd  nneett  rreettuurrnnss  aass  ttoottaall  rreettuurrnnss  lleessss  aallll  ccoossttss..  NNeett  

rreettuurrnnss  iinn  tthhee  pprreesseenntt  ssttuuddyy  wweerree  oobbttaaiinneedd  bbyy  ddeedduuccttiinngg  ttoottaall  ccoosstt  ffrroomm  ttoottaall  

rreettuurrnnss..  

  

22..11  44..  IInnppuutt  

    

IInn  tthhiiss  ssttuuddyy,,  tthhee  iinnppuuttss  aarree  ccllaassssiiffiieedd  aass  pphhyyssiiccaall  iinnppuuttss,,  llaabboouurr  iinnppuuttss  aanndd  

eenneerrggyy  iinnppuuttss..  PPhhyyssiiccaall  iinnppuuttss  aarree  tthhee  mmaatteerriiaall  iinnppuuttss  lliikkee  lliimmee,,  mmaannuurree,,  

bbrrooooddssttoocckk,,  ffeerrttiilliizzeerr  aanndd  ffeeeedd  uusseedd  iinn  pprroodduuccttiioonn..  LLaabboouurr  iinnppuuttss  ddeennoottee  ffaammiillyy  



llaabboouurr  oorr  hhiirreedd  llaabboouurr  eennggaaggeedd  ffoorr  ffaarrmm  ooppeerraattiioonnss..  EEnneerrggyy  iinnppuuttss  iinncclluuddee  ppoowweerr  

aanndd  ffuueell  lliikkee  ddiieesseell  aanndd  kkeerroosseennee..  

  

22..11..55  OOuuttppuutt  

  

  IItt  iiss  tthhee  yyiieelldd  ooff  ffiisshh  ffrroomm  ppoonnddss//ttaannkkss  ccoouunntteedd  iinn  nnuummbbeerrss 

2.2 Review of Literature 
  

DDeeyy  aanndd  TToommeeyy  ((11998888))  ddiissccuusssseedd  tthhee  iimmppoorrttaannccee  ooff  oorrnnaammeennttaall  ffiisshheess  iinn  

iinnccrreeaassiinngg  oouurr  eexxppoorrttss  aanndd  oonn  tthhee  rreessoouurrccee  ppootteennttiiaall  ooff  ffrreesshhwwaatteerr,,  bbrraacckkiisshhwwaatteerr  

aanndd  mmaarriinnee  oorrnnaammeennttaall  ffiisshheess..  

 

FFeelliixx  ((11998899))  eessttiimmaatteedd  tthhee  eeccoonnoommiiccss  ooff  aa  ssmmaallll--ssccaallee  aaqquuaarriiccuullttuurree  uunniitt..  

TThhee  ssttuuddyy  hhiigghhlliigghhtteedd  tthhee  iimmppoorrttaannccee  ooff  oorrnnaammeennttaall  ffiisshheess  ffoorr  eexxppoorrtt  aanndd  

iiddeennttiiffiieedd  tthhee  rreeaassoonnss  ffoorr  iinnaaddeeqquuaattee  ddeevveellooppmmeenntt  ooff  aaqquuaarriiccuullttuurree  iinn  IInnddiiaa..  

  

AAccccoorrddiinngg  ttoo  CChhrriissttoopphheerr  AAnnddrreewwss  ((11999922)),,  115500  mmiilllliioonn  oorrnnaammeennttaall  ffiisshh  aarree  

ssoolldd  oonn  aa  wwoorrllddwwiiddee  bbaassiiss  eeaacchh  yyeeaarr..  TThhee  pprriinncciippaall  wwaayyss  tthhaatt  mmiigghhtt  aaddvveerrsseellyy  

aaffffeecctt  ppooppuullaattiioonnss  ooff  ffiisshh  iinn  tthhee  wwoorrlldd  wweerree  iiddeennttiiffiieedd  aass  iinnttrroodduuccttiioonn  ooff  nnoonn--nnaattiivvee  

oorrggaanniissmmss  aanndd  ddiirreecctt  ddeepplleettiioonn  ooff  wwiilldd  ssttoocckk..  

  

GGeerraalldd  BBaasssslleeeerr  ((11999944))  rreeppoorrtteedd  tthhaatt  tthhee  mmaarrkkeett  ffoorr  oorrnnaammeennttaall  ffiisshheess  

ccoonnssiisstteedd  ooff  9999  %%  hhoommee--hhoobbbbyyiissttss  aanndd  11  %%  ppuubblliicc  aaqquuaarriiaa  aanndd  rreesseeaarrcchh  iinnssttiittuutteess..  

TThhee  mmaarrkkeett  wwaass  mmoossttllyy  llooccaatteedd  iinn  aarreeaass  wwiitthh  ddeennssee  ppooppuullaattiioonn,,  iinndduussttrriiaall  aarreeaass  aanndd  

ccooooll  cclliimmaattee..  AAqquuaarriiuumm  ffiisshheess  ccoouulldd  ffeettcchh  aabboouutt  110000  ttiimmeess  mmoorree  pprriiccee  tthhaann  ffoooodd  

ffiisshheess  aanndd  mmaarriinnee  oorrnnaammeennttaallss  wweerree  aabboouutt  tteenn  ttiimmeess  ccoossttlliieerr  tthhaann  tthheeiirr  ffrreesshhwwaatteerr  

ccoouunntteerrppaarrttss..  

  

JJaammeessoonn  aanndd  SSaanntthhaannaamm  ((11999966))  wwoorrkkeedd  oouutt  tthhee  eeccoonnoommiiccss  ooff  oorrnnaammeennttaall  

ffiisshh  ffaarrmmiinngg..  RRaappiidd  ddeevveellooppmmeenntt  iinn  tthhee  oorrnnaammeennttaall  ffiisshh  ffaarrmmiinngg  tteecchhnnoollooggyy  wwoouulldd  

bbee  aa  bboooonn  ttoo  tthhee  nnaattiioonnaall  eeccoonnoommyy..  TThhee  tteecchhnnoollooggyy  oonn  ccoommmmeerrcciiaall  oorrnnaammeennttaall  



ffiisshh  ccuullttuurree  nneeeeddss  ppooppuullaarriizzaattiioonn  iinn  oorrddeerr  ttoo  ttaakkee  iitt  ttoo  ccoommmmeerrcciiaall  lleevveell  aanndd  ttoo  

pprroommoottee  eexxppoorrtt  aanndd  eeaarrnn  ffoorreeiiggnn  eexxcchhaannggee..  

  

SSaassii  NNaayyaarr  ((11999966))  eemmpphhaassiizzeedd  tthhee  iimmppoorrttaannccee  ooff  oorrnnaammeennttaall  ffiisshh  ccuullttuurree..  

TThhee  ffrreesshhwwaatteerr  oorrnnaammeennttaall  ffiisshheess  wweerree  ffoouunndd  ttoo  aattttrraacctt  mmoorree  aatttteennttiioonn  tthhaann  mmaarriinnee  

ccoouunntteerrppaarrttss  aanndd  tthhee  ddeemmaanndd  ffoorr  ffrreesshhwwaatteerr  ffiisshheess  ccoonnssttiittuuttiinngg  aabboouutt  7766,,000000  

ddiiffffeerreenntt  kkiinnddss  ooff  ssaalleeaabbllee  ffiisshheess  wwaass  aabboouutt  8800  %%  ooff  tthhee  ttoottaall  ddeemmaanndd..  

  

NNiinnaawwee  ((11999977))  rreeppoorrtteedd  tthhaatt  IInnddiiaa  hhaass  aa  ggrreeaatt  ppootteennttiiaall  ttoo  iinnccrreeaassee  tthhee  lleevveell  

ooff  eexxppoorrttss  ttoo  aabboouutt  UUSS  $$  3300  mmiilllliioonn  ((aabboouutt  RRss..  111100  ccrroorreess))  eevveerryy  yyeeaarr..  

  

JJaayyaassaannkkaarr  ((11999988))  rreeppoorrtteedd  tthhee  ccuurrrreenntt  ssttaattuuss  aanndd  pprroossppeeccttss  ooff  oorrnnaammeennttaall  

ffiisshh  ccuullttuurree  iinn  IInnddiiaa..  TThheerree  hhaass  bbeeeenn  ccoonnssiiddeerraabbllee  ggrroowwtthh  aanndd  ddiivveerrssiiffiiccaattiioonn  iinn  tthhee  

iinntteerrnnaattiioonnaall  ttrraaddee  iinn  oorrnnaammeennttaall  ffiisshheess  vvaalluueedd  aatt  aabboouutt  UUSS  $$  55  bbiilllliioonn  aannnnuuaallllyy  

dduurriinngg  tthhee  llaasstt  ffoouurr  ddeeccaaddeess..  TThhee  mmaajjoorr  ppllaayyeerrss  iinn  tthhiiss  mmaarrkkeett  aarree  UUSSAA,,  EEuurrooppee,,  

JJaappaann,,  AAuussttrraalliiaa,,  SSiinnggaappoorree,,  IInnddoonneessiiaa,,  PPhhiilliippppiinneess  aanndd  SSrrii  LLaannkkaa..  

  

  EEllaammppaarriitthhyy  ((11999999))  aannaallyysseedd  tthhee  pprroossppeeccttss  aanndd  pprroobblleemmss  iinn  IInnddiiaann  

oorrnnaammeennttaall  ffiisshh  ffaarrmmiinngg..  IInnddiiaa  iiss  bblleesssseedd  wwiitthh  aabbuunnddaanntt  rreessoouurrcceess  ooff  oorrnnaammeennttaall  

ffiisshh  tthhaatt  ooffffeerr  aa  vveerryy  ssttrroonngg  aanndd  ppoowweerrffuull  bbuuyyiinngg  aass  wweellll  aass  sseelllliinngg  mmaarrkkeett  ffoorr  tthhee  

ffiisshheess  aanndd  ffoorr  tthhee  ffaarrmm  aacccceessssoorriieess..  TThhee  bbuussiinneessss  pprroovviiddeess  vvaasstt  ssccooppee  ffoorr  

ddeevveellooppmmeenntt  ooff  eexxppoorrtt  ttrraaddee  aanndd  wwiitthh  aaddeeqquuaattee  iinnvveessttmmeenntt,,  tteecchhnniiccaall  kknnooww--hhooww  

aanndd  mmaannaaggeerriiaall  sskkiillll  eexxppoorrtt  ttrraaddee  ccoouulldd  ffeettcchh  mmoorree  ffoorreeiiggnn  eexxcchhaannggee  ttoo  tthhee  

ccoouunnttrryy..  

  

DDeevviinn  BBaarrttlleeyy  ((22000000))  ddiissccuusssseedd  tthhee  rreessppoonnssiibbiilliittiieess  tthhaatt  nneeeedd  ttoo  bbee  ttaakkeenn  ttoo  

iimmpprroovvee  tthhee  oorrnnaammeennttaall  ffiisshh  ffaarrmmiinngg  aanndd  lliisstteedd  ssoommee  iimmppoorrttaanntt  iinntteerrnnaattiioonnaall  

oorrggaanniizzaattiioonnss  ccoonncceerrnneedd  wwiitthh  tthhee  eenntteerrpprriissee..  

  



DDeeyy  ((22000000))  eessttiimmaatteedd  tthhee  eeccoonnoommiiccss  ooff  aann  oorrnnaammeennttaall  ffiisshh  eexxppoorrttiinngg  uunniitt..  

TThhee  oorrnnaammeennttaall  ffiisshheess  ooff  ffrreesshhwwaatteerr  aanndd  mmaarriinnee  oorriiggiinn  ffeettcchheedd  RRss..  88--1100  ppeerr  kkgg  

((110000--220000  nnuummbbeerrss))  iinn  tthhee  ddoommeessttiicc  mmaarrkkeett,,  wwhhiillee  tthheeiirr  eexxppoorrtt  vvaalluuee  wwaass  2200  ttiimmeess  

mmoorree,,  iinnddiiccaattiinngg  hhuuggee  lloossss  iinn  ffoorreeiiggnn  eexxcchhaannggee..  

  

  

MMaaddhhuummiittaa  MMuukkhheerrjjeeee  eett  aall..  ((22000000))  rreeppoorrtteedd  oonn  tthhee  oorrnnaammeennttaall  ffiisshh  eexxppoorrtt  

ttrraaddee  iinn  WWeesstt  BBeennggaall..  TThheeyy  ffoouunndd  tthhaatt  mmaannuuaall  ccoolllleeccttiioonn  wwaass  tthhee  pprreeddoommiinnaanntt  

mmeetthhoodd  ooff  ccoolllleeccttiinngg  aaqquuaarriiuumm  ffiisshheess  bbyy  ffiisshheerrmmeenn..    

  

SShhaalleeeesshhaa  aanndd  SSttaannlleeyy  ((22000000))  mmaaddee  aann  iinnnnoovvaattiivvee  aapppprrooaacchh  oonn  tthhee  

iinnvvoollvveemmeenntt  ooff  rruurraall  wwoommaann  iinn  aaqquuaaccuullttuurree..  TThheeyy  ccoonncclluuddeedd  tthhaatt  ttoo  uuttiilliizzee  tthhee  ffuullll  

ppootteennttiiaall  ooff  aaqquuaaccuullttuurree,,  iitt  wwaass  nneecceessssaarryy  ttoo  pprroovviiddee  ccaappaacciittyy  bbuuiillddiinngg  ttoo  rruurraall  

wwoommeenn,,  wwhhiicchh  wwoouulldd  eevveennttuuaallllyy  lleeaadd  ttoo  tthheeiirr  eemmppoowweerrmmeenntt..  TThheeyy  ggaavvee  ssoommee  

pprraaccttiiccaall  ttiippss  ffoorr  ddiisssseemmiinnaattiioonn  ooff  tteecchhnnoollooggyy  iinn  tthhee  rruurraall  sseeccttoorr,,  ppaarrttiiccuullaarrllyy  ttoo  

rruurraall  wwoommeenn..  AAllssoo,,  tthheeyy  rreeppoorrtteedd  tthhaatt  aa  pprroojjeecctt  oonn  bbaacckkyyaarrdd  oorrnnaammeennttaall  ffiisshh  

bbrreeeeddiinngg  aanndd  mmaannaaggeemmeenntt  hhaadd  bbeeeenn  ffoouunndd  ttoo  ooffffeerr  iimmmmeennssee  ssccooppee  ffoorr  iimmpprroovviinngg  

tthhee  lliivveelliihhoooodd  ooff  rruurraall  wwoommeenn..  

  
  

SSwwaaiinn  eett  aall..  ((22000011))  eessttiimmaatteedd  tthhee  eeccoonnoommiiccss  ooff  ssmmaallll--ssccaallee  bbrreeeeddiinngg  aanndd  

rreeaarriinngg  uunniittss  ffoorr  lliivvee--bbeeaarriinngg  oorrnnaammeennttaall  ffiisshheess..  TThheeyy  eemmpphhaassiizzeedd  tthhee  iimmppoorrttaannccee  

ooff  bbrreeeeddiinngg  ccoommmmeerrcciiaall  lliivvee--bbeeaarriinngg  oorrnnaammeennttaall  ffiisshheess  ffoorr  tthhee  bbeeggiinnnneerrss..    

 

AAmmbbaalliikkaa  GGhhoosshh  ((22000022))  rreeppoorrtteedd  tthhaatt  tthhee  pprreesseenntt  ttrreenndd  ooff  ddoommeessttiicc  mmaarrkkeett  

ffoorr  oorrnnaammeennttaall  iiss  pprroommiissiinngg..  HHee  aallssoo  nnoottiicceedd  tthhaatt  tthhee  ddeemmaanndd  ffaarr  eexxcceeeeddss  tthhee  

ssuuppppllyy  aanndd  iitt  ccoouulldd  bbee  pprraaccttiicceedd  iinn  uurrbbaann  aarreeaass  ttoooo..  MMoorreeoovveerr,,  llaannddlleessss  ffiisshh  

ffaarrmmeerrss  ccoouulldd  aaddoopptt  tthhiiss  ttyyppee  ooff  ffaarrmmiinngg..  

DDaass  aanndd  AArrcchhaannaa  SSiinngghh  ((22000033))  ssttuuddiieedd  tthhee  ppoossssiibbiilliittiieess  ooff  oorrnnaammeennttaall  ffiisshh  

ttrraaddee  iinn  IInnddiiaa..  TThhee  ssttuuddyy  rreevveeaalleedd  tthhaatt  IInnddiiaa  hhaass  rreessoouurrcceess  tthhaatt  nneeeedd  ttoo  bbee  pprrooppeerrllyy  

uuttiilliizzeedd  ffoorr  mmoorree  ffoorreeiiggnn  eexxcchhaannggee  eeaarrnniinnggss  aanndd  ffoorr  uuppggrraaddiinngg  lliivveelliihhoooodd  ooff  



oorrnnaammeennttaall  ffiisshh  ffaarrmmeerrss  aanndd  eennttrreepprreenneeuurrss..  IItt  aallssoo  eemmpphhaassiizzeedd  tthhaatt  tthhee  ttrraaddee  hhaass  aa  

ssiizzeeaabbllee  ppootteennttiiaall  ffoorr  eemmppllooyymmeenntt  tthhaatt  ccoouulldd  bbee  hhaarrnnaasssseedd  bbyy  wwaayy  ooff  ttrraaiinniinngg  mmoorree  

aanndd  mmoorree  mmaannppoowweerr  iinn  tthhee  ttrraaddee..  AAddddiittiioonnaallllyy,,  ffoorr  rreeffiinniinngg  aanndd  eexxppaannddiinngg  tthhee  

tteecchhnnoollooggyy,,  iitt  bbeeccoommeess  eesssseennttiiaall  ttoo  ssttrreennggtthheenn  tthhee  rreesseeaarrcchh  aanndd  eexxtteennssiioonn  aaccttiivviittiieess  

ppeerrttaaiinniinngg  ttoo  pprroodduuccttiioonn  aanndd  mmaarrkkeettiinngg  ooff  oorrnnaammeennttaall  ffiisshheess..  

  

SSwwaaiinn  eett  aall..  ((22000033))  ddiissccuusssseedd  tthhee  pprroossppeeccttss  ooff  oorrnnaammeennttaall  ffiisshh  bbrreeeeddiinngg  aanndd  

rreeaarriinngg  aalloonngg  wwiitthh  pprroobblleemmss  aassssoocciiaatteedd..  EEmmpphhaassiiss  mmuusstt  bbee  llaaiidd  oonn  ssyysstteemmaattiicc  

ccaattaalloogguuiinngg  ooff  ccoommmmeerrcciiaallllyy  iimmppoorrttaanntt  aaqquuaarriiuumm  ffiisshheess,,  bbrriinnggiinngg  iinn  nneeww  ssppeecciieess  

ffoorr  ddiivveerrssiiffiiccaattiioonn,,  ddeettaaiilleedd  ssttuuddiieess  oonn  bbrreeeeddiinngg,,  bbiioollooggyy  aanndd  bbeehhaavviioouurr  aassppeeccttss,,  

nnuuttrriittiioonn  aanndd  ffeeeedd  ffoorrmmuullaattiioonnss,,  ddiisseeaassee  ddiiaaggnnoossttiiccss  aanndd  ccoommpprreehheennssiivvee  hheeaalltthh  

mmaannaaggeemmeenntt,,  ffaabbrriiccaattiioonn  ooff  aaqquuaarriiuumm  aassssoocciiaatteedd  eeqquuiippmmeennttss  aanndd  aallssoo  oonn  eedduuccaattiioonn  

aanndd  ccrreeaattiioonn  ooff  ppuubblliicc  aawwaarreenneessss..    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 3 
 

DDEESSIIGGNN  OOFF  TTHHEE  SSTTUUDDYY  

 

 The choice of research method does have an influence on the inferences 

drawn from the analysis of data. This chapter describes the rationale of the design 

of the study. It explains the choice of the study area, how the respondents were 

selected and how the inputs and output were measured in physical as well as 

monetary units. 

 

3.1 Choice of the study area  

 Thoothukkudi, a maritime district and Madurai, an inland district, both in 

South Tamil Nadu, were purposively chosen for the study considering the 

familiarity the researcher has with the aquariculture farmers and market 

intermediaries in the area, besides time and logistic considerations. The districts 

represent different agro-climatic conditions. Thoothukkudi has fisheries 

endowments; particularly marine fisheries including pearl and chank resources. 

Madurai, on the other hand, is largely agrarian and offers a huge market for many 

goods and services including food and aquarium fishes. 

 

3.2 Selection of the respondents 

 Over 95 % of the aquariculture farms/farmers and over 85 % of the retailers 

who trade in ornamental fishes were selected as respondents for the survey. 

Neither the government nor any private organization has documented complete 

information either on the aquariculture farms or on the market intermediaries in 



the study area. Therefore, almost all the operational fish farms in and around 

Thoothukkudi (9 farms) and Madurai (22 farms) cities were selected. Data on the 

marketing of ornamental fishes were collected from nine retailers in Thoothukkudi 

district and from 10 retailers in Madurai district. They represent 85 % of the 

traders in the area. 

 

3.3 Collection of primary data 

 Survey method was followed to collect primary data required for the study. 

Survey schedules were prepared and pre-tested in a pilot survey before 

administering them in field survey. The primary data were collected from the 

respondents by personal interviews after explaining to them the objectives of the 

study. Since, fish farmers do not maintain farm records; particularly on costs and 

returns for obvious reasons, the respondents provided the information by "memory 

recall". The information was cross-checked, wherever possible to minimise recall 

bias. Discussions with technical experts, officials of the MPEDA, State fisheries 

department and banks were held to collect additional information on the status of 

ornamental fish farming and trade. 

 

3.4 Secondary data 

 Published information on district profiles was collected from the website 

www.tn.nic.in. Secondary data on production and international trade in 

ornamental fishes were collected from periodicals, internet resources, books and 

MPEDA publications. 

 

 Ornamental fishes are broadly classified as egg-layers and live bearers. 

Different breeding techniques are followed in ornamental fish farming. Although 

http://www.tn.nic.in/


the breeders hesitated to reveal the exact technical details of breeding, general 

information was collected on how the different ornamental fishes were bred. 

3.5 Estimation of costs, yield and returns 

3.5.1 Fixed costs 

 Fixed costs include lease money of breeding tanks/cisterns or rental value 

of land, depreciation of capital items like farm structures, equipments and 

implements, interest on fixed capital and repairs and maintenance. 

 

3.5.1.1 Rental value or lease money 

The rental value of an ornamental fish farm is the prevailing lease value in 

the adjacent area for which 10 % of the value was taken. The annual rent 

of leased-in ornamental farms was also included. 

 

3.5.1.2 Depreciation 

Depreciation on all capital items like motors, pipes/gate-valves, nets, 

cement cisterns, tanks, sheds and buildings was computed using straight 

line method and the rates varied from 10 % to 15 %. 

 

3.5.1.3 Interest on investment   

Interest on fixed capital was worked out at 10 % per annum.  
 

3.5.1.4 Repairs and maintenance 

This includes the actual annual cost of maintenance of capital items used in aquaculture. 

 

3.5.2 Variable costs 

 Costs of all the inputs used in breeding and rearing of ornamental fishes 

like feed, labour, packaging material, medicines, hormones, power etc. constituted 

variable cost. 



 

33..55..33  TToottaall  ccoossttss  

It is the sum of fixed costs and variable costs in aquariculture. 

 
 

3.5.4 Production 

 

 Production refers to the estimated number of fish harvested for each 

species/variety in a year. 

 

3.5.5 Total returns 

  Production times the farm gate price of ornamental fish is total returns. 

 

3.5.6 Net returns 

   It is the difference between total returns and total costs. 

 

3.6 Tools of analysis 

 Simple tools of analysis like percentage analysis were used in the study. 

Owing to the constraints imposed by the behaviour of data, conventional 

production function could not be estimated. Instead, tabular analysis of costs and 

returns was made to estimate the economics of aquariculture in the study regions.  

 

 The technique of ascertaining cost is known as “ Costing ” and cost 

ascertainment is the primary objective of cost accounting (Sharma,1992). Costs 

may be ascertained under different circumstances using any of the costing 

principles such as  variable cost of production, total cost of production and unit 

cost of production, all including apportionment of joint costs and opportunity 

costs. In the present study these techniques were used in the estimation of 

production cost. 

 



 Costing techniques differ according to the nature of the activities engaged 

and the objectives of management. The management is able to further the return 

maximisation from resources by bringing economy in their use or increasing their 

productivity. 

 

The objectives of costing techniques are: 

1. to estimate production costs in management situations involving joint 

products; 

2. to determine net returns product-wise;  

3. to price the products following cost-plus method; and  

4. to compare the margins realized in the sale of each product by the farmers. 

 

 For each species, apportioned total cost was used for computing 

mark-up and net returns for all fishes in both the districts. Apportioned variable 

cost alone was used for the computation for 13 fishes produced by more than 10 

farms in Madurai district .  The percentage of profit on the average actual selling 

price was considered as the mark–up. The economics of each species based on the 

actual mark–up is considered for discussion.   

 Total cost and variable cost functions were estimated using regression 

analysis to estimate the marginal cost of the variables and to know the 

relationships between the costs and production.   In the case of production of 

species/varieties for which the marginal cost was higher than the price, the 

prevailing price was marked-up by 25 % and 50 % to know if it could make their 

production profitable. 

 

 

 



Chapter 4 

DESCRIPTION OF THE STUDY AREA 

 
 This chapter describes the area of the study and its setting so as to interpret 

the results of the investigation. With an understanding of the salient features of the 

resource endowments in the area, the performance can be assessed. The location of 

the farm, rainfall, temperature, water source, soil, human resources and support 

services have an influence on ornamental fish culture. 

 

44..11  TThhooootthhuukkkkuuddii  ddiissttrriicctt  

44..11..11  LLooccaattiioonn  

  TThhee  TThhooootthhuukkkkuuddii  ddiissttrriicctt  iiss  ssiittuuaatteedd  iinn  tthhee  eexxttrreemmee  SSoouutthh--EEaasstt  ccoorrnneerr  ooff  

TTaammiill  NNaadduu..  IItt  iiss  bboouunnddeedd  iinn  tthhee  NNoorrtthh  bbyy  tthhee  ddiissttrriiccttss  ooff  TTiirruunneellvveellii,,  

VViirruuddhhuunnaaggaarr  aanndd  RRaammaannaatthhaappuurraamm  iinn  tthhee  EEaasstt  aanndd  SSoouutthh--EEaasstt  bbyy  tthhee  GGuullff  ooff  

MMaannnnaarr  aanndd  iinn  tthhee  WWeesstt  aanndd  SSoouutthh--WWeesstt  bbyy  tthhee  ddiissttrriicctt  ooff  TTiirruunneellvveellii..  TThhee  ttoottaall  

aarreeaa  ooff  tthhee  ddiissttrriicctt  iiss  44,,662211  ssqq..  kkmm..  TThhee  ddiissttrriicctt  hhaass  sseevveenn  ttaalluukkss  vviizz..,,  

SSrriivvaaiikkuunnddaamm,,  TTrriicchheenndduurr,,  SSaatthhaannkkuullllaamm,,  KKoovviillppaattttii,,  EEttttaayyaappuurraamm,,  VViillaatthhiikkuullaamm  

aanndd  OOttttaappiiddaarraamm..  TThhee  mmaapp  sshhoowwiinngg  tthhee  ssttuuddyy  aarreeaa  iiss  ggiivveenn  iinn  FFiigg..11..  

  

44..11..22  CClliimmaattee  aanndd  RRaaiinnffaallll  

  TThhee  cclliimmaattee  iiss  iinnfflluueenncceedd  bbyy  SSoouutthh--WWeesstt  mmoonnssoooonn  ((JJuunnee--SSeepptteemmbbeerr))  aanndd  

NNoorrtthh--EEaasstt  mmoonnssoooonn  ((OOccttoobbeerr--NNoovveemmbbeerr))..  DDuurriinngg  SSoouutthh--WWeesstt  mmoonnssoooonn,,  aann  

aavveerraaggee  pprreecciippiittaattiioonn  ooff  5577..8888  mmmm  aanndd  dduurriinngg  NNoorrtthh--EEaasstt  mmoonnssoooonn  aa  pprreecciippiittaattiioonn  

ooff  228866..5522  mmmm  ooccccuurrss  iinn  tthhee  ddiissttrriicctt..  TThhee  aavveerraaggee  pprreecciippiittaattiioonn  rreeppoorrtteedd  iinn  wwiinntteerr  iiss  

2277..4499  mmmm  aanndd  114411..5577  mmmm  iinn  ssuummmmeerr..  TThhee  aavveerraaggee  aannnnuuaall  rraaiinnffaallll  iiss  551133..4466  mmmm..  

  

  

  



44..11..33  PPooppuullaattiioonn  

  TThhee  ddiissttrriicctt  hhaass  aa  ttoottaall  ppooppuullaattiioonn  ooff  1155,,6655,,774433  ppeerrssoonnss  aanndd  tthhee  ddeennssiittyy  ppeerr  

ssqq..kkmm  iiss  333388..  TThhee  pprrooppoorrttiioonn  ooff  eeffffeeccttiivvee  lliitteerraaccyy  rraattee  iiss  5599  %%..  

  

44..11..44  LLaanndd  

  LLaannddss  aarree  uuttiilliizzeedd  ffoorr  vvaarriioouuss  ppuurrppoosseess..  TThhee  nneett  aarreeaa  ssoowwnn  iiss  4422..00  %%,,  wwhhiicchh  

iinnddiiccaatteess  tthhee  pprreeddoommiinnaannccee  ooff  aaggrriiccuullttuurree  iinn  tthhee  ddiissttrriicctt..  TThhee  aarreeaass  uunnddeerr  ffoorreesstt,,  

bbaarrrreenn  aanndd  uunnccuullttiivvaabbllee  aanndd  nnoonn--aaggrriiccuullttuurree  llaanndd,,  ccuullttiivvaabbllee  wwaasstteellaanndd  aanndd  

ppeerrmmaanneenntt  ppaassttuurreess  aanndd  ootthheerr  ggrraazziinngg  llaanndd  aarree  1111..000022  hhaa  ((22..44  %%)),,  1199..994444  hhaa  

((44..33%%)),,  6688..557733  hhaa  ((1155  %%)),,  2200..115544  hhaa  ((44..44  %%))  aanndd  55..005522  hhaa  ((11..11  %%)),,  rreessppeeccttiivveellyy..  

TThhee  ccuullttiivvaabbllee  wwaassttee  ccaann  bbee  rreeccllaaiimmeedd  ffoorr  ffaarrmmiinngg  oorr  ootthheerr  uusseess..  

  

44..11..55  SSoouurrcceess  ooff  wwaatteerr  

  BBoorree  wweellllss,,  ooppeenn  wweellllss  aanndd  ccoorrppoorraattiioonn  wwaatteerr  ssuuppppllyy  lliinneess  aarree  tthhee  mmaaiinn  

ssoouurrcceess  ooff  wwaatteerr  iinn  tthhee  ddiissttrriicctt..  

  

44..22  MMaadduurraaii  ddiissttrriicctt  

44..22..11  LLooccaattiioonn  

MMaadduurraaii  ddiissttrriicctt  iiss  ssiittuuaatteedd  iinn  tthhee  SSoouutthh  ooff  TTaammiill  NNaadduu  aanndd  bboouunnddeedd  oonn  tthhee  

NNoorrtthh  bbyy  tthhee  ddiissttrriiccttss  ooff  DDiinnddiigguull,,  TTiirruucchhiirraappaallllii  aanndd  iinn  tthhee  EEaasstt  bbyy  SSiivvaaggaannggaaii  aanndd  

iinn  tthhee  WWeesstt  bbyy  TThheennii  aanndd  iinn  tthhee  SSoouutthh  bbyy  VViirruuddhhuunnaaggaarr..  CCoovveerriinngg  aann  aarreeaa  ooff  aabboouutt  

33774411..7733  ssqq..kkmm,,  iitt  iiss  llooccaatteedd  bbeettwweeeenn  99°°  3300  aanndd  1100°°  3300  ooff  tthhee  NNoorrtthheerrnn  llaattiittuuddee  aanndd  

bbeettwweeeenn  7777°°  0000  aanndd  7788°°  3300  ooff  tthhee  EEaasstteerrnn  llaattiittuuddee..  TThhee  ddiissttrriicctt  hhaass  sseevveenn  ttaalluukkss  

vviizz..,,  UUssiillaammppaattttii,,  VVaaddiippaattttii,,  PPeerraaiiyyuurr,,  TThhiirruummaannggaallaamm,,  MMaadduurraaii  ((NNoorrtthh  aanndd  SSoouutthh))  

aanndd  MMeelluurr..  TThhee  mmaapp  sshhoowwiinngg  tthhee  ssttuuddyy  aarreeaa  iiss  ggiivveenn  iinn  FFiigg..22..  

  

44..22..22  CClliimmaattee  aanndd  RRaaiinnffaallll  

  TThhee  cclliimmaattee  iiss  iinnfflluueenncceedd  bbyy  SSoouutthh--WWeesstt  mmoonnssoooonn  ffrroomm  JJuunnee--SSeepptteemmbbeerr  

aanndd  tthhee  NNoorrtthh--EEaasstt  mmoonnssoooonn  ffrroomm  OOccttoobbeerr  ttoo  NNoovveemmbbeerr..  TThhee  aavveerraaggee  aannnnuuaall  

rraaiinnffaallll  iiss  885577..8800  mmmm..  DDuurriinngg  SSoouutthh--WWeesstt  mmoonnssoooonn,,  aann  aavveerraaggee  pprreecciippiittaattiioonn  ooff  



228822..1100  mmmm  aanndd  dduurriinngg  NNoorrtthh--EEaasstt  mmoonnssoooonn  aa  pprreecciippiittaattiioonn  ooff  339999..3300  mmmm  ooccccuurrss  

iinn  tthhee  ddiissttrriicctt..  TThhee  aavveerraaggee  pprreecciippiittaattiioonn  rreeppoorrtteedd  iinn  wwiinntteerr  iiss  3333..4400  mmmm  aanndd  iinn  

ssuummmmeerr,,  114433..0000  mmmm..  

  

44..22..33  PPooppuullaattiioonn  

  TThhee  ppooppuullaattiioonn  iiss  2255,,6622,,227799  ppeerrssoonnss  ccoommpprriissiinngg  1122,,8866,,112244  mmaalleess  aanndd  

1122,,7766,,115555  ffeemmaalleess  ((22000011))..  OOff  tthheemm,,  1111,,2299,,002288  aarree  iinn  rruurraall  aarreeaass  aanndd  1144,,3333,,225511  iinn  

uurrbbaann  aarreeaass..  TThhee  ddeennssiittyy  ooff  ppooppuullaattiioonn  iiss  773333  ppeerr  ssqq..  kkmm  aanndd  tthhee  nnuummbbeerr  ooff  

lliitteerraatteess  iiss  1177,,9977,,775511..  TThhee  mmaaiinn  ssoouurrcceess  ooff  eemmppllooyymmeenntt  aarree  aaggrriiccuullttuurree  aanndd  aalllliieedd  

aaccttiivviittiieess  aanndd  nnoonn--hhoouusseehhoolldd  mmaannuuffaaccttuurriinngg  iinndduussttrriieess..  

  

44..22..44  SSoouurrccee  ooff  wwaatteerr  

    TThhee  mmaaiinn  ssoouurrcceess  ooff  wwaatteerr  ffoorr  oorrnnaammeennttaall  ffiisshh  ccuullttuurree  aarree  bboorree  wweellllss,,  ooppeenn  

wweellllss  aanndd  ccoorrppoorraattiioonn  wwaatteerr  ssuuppppllyy..  

  

44..33  OOrrnnaammeennttaall  ffiisshh  ccuullttuurree  

  AAss  oorrnnaammeennttaall  ffiisshh  ffaarrmmiinngg  iiss  aa  fflloouurriisshhiinngg  iinnccoommee  ggeenneerraattiinngg  aaccttiivviittyy,,  iitt  iiss  

aaddoopptteedd  bbyy  tthhoossee  hhaavviinngg  iinntteerreesstt  aanndd  tteecchhnniiccaall  kknnoowwlleeddggee..  TThhee  rreeaassoonn  bbeehhiinndd  tthhee  

aaddooppttiioonn  ooff  oorrnnaammeennttaall  ffiisshh  ffaarrmmiinngg  iiss  tthhaatt,,  tthhee  ppeeooppllee  aarree  bbaassiiccaallllyy  ffiisshh  hhoobbbbyyiissttss  

aanndd  tthheeyy  llaatteerr  ttuurrnn  ttoo  ccoommmmeerrcciiaall  ffaarrmmiinngg..  AAllssoo,,  wwiitthhoouutt  hhuuggee  iinnvveessttmmeenntt  iitt  ccaann  bbee  

ffoolllloowweedd  aass  iitt  yyiieellddss  mmoorree  rreettuurrnnss  ccoommppaarreedd  ttoo  tthhee  aaggrriiccuullttuurree  eenntteerrpprriisseess  iinn  tthhee  

ddiissttrriicctt..  

  

4.4 Support services 

44..44..11  IInnppuuttss  

  RReeggaarrddiinngg  iinnppuuttss,,  bbrrooooddssttoocckk  aanndd  ffeeeedd  ffoorrmm  tthhee  mmaajjoorr  iitteemmss..  TThhee  mmaajjoorr  

ssuupppplliieerrss  ooff  oorrnnaammeennttaall  ffiisshheess  ffoorr  bbootthh  tthhee  ddiissttrriiccttss  aarree  iinn  CChheennnnaaii..  OOccccaassiioonnaallllyy,,  

tthheeyy  ggeett  ffrryy  ooff  oorrnnaammeennttaall  ffiisshheess  ffrroomm  nneeaarrbbyy  ddiissttrriiccttss..  AAmmoonngg  ffiisshh  ffeeeeddss,,  lliivvee  ffeeeedd  

iiss  tthhee  mmoosstt  iimmppoorrttaanntt  oonnee,,  wwhhiicchh  iinncclluuddeess  AArrtteemmiiaa  nnaauupplliiii,,  DDaapphhnniiaa,,  bbllooooddwwoorrmmss  

aanndd  IInnffuussoorriiaa..  BBllooooddwwoorrmmss  aanndd  DDaapphhnniiaa  aarree  ccoolllleecctteedd  ffrroomm  ddrraaiinnss  aanndd  ppoolllluutteedd  



ffrreesshhwwaatteerr  bbooddiieess  wwhheerree  aass,,  AArrtteemmiiaa  aarree  ccoolllleecctteedd  ffrroomm  ssaallttppaannss..  IInn  aaddddiittiioonn  ttoo  tthhee  

aabboovvee,,  hhoommeemmaaddee  ffeeeeddss  aanndd  ppeelllleett  ffeeeeddss  aarree  aallssoo  uusseedd..  OOtthheerr  iinnppuuttss  aarree  oobbttaaiinneedd  

ffrroomm  pprriivvaattee  ddeeaalleerrss  iinn  tthhee  aarreeaa..  

  

44..44..22  MMaarrkkeettiinngg  

    MMeeeettiinngg  llooccaall  ddeemmaanndd  iiss  eeaassyy..  RReettaaiilleerrss  aanndd  oorrnnaammeennttaall  ffiisshh  rreeaarreerrss  hhaavvee  aa  

ddiirreecctt  lliinnkk  wwiitthh  tthhee  oorrnnaammeennttaall  ffiisshh  ffaarrmm  ddeeaalleerrss..  TThheeyy  sseellll  ffiisshh  ffoorr  ccaasshh  oorr  oonn  

ccrreeddiitt..  TThhee  ddeemmaanndd  ffoorr  oorrnnaammeennttaall  ffiisshheess  ffaarr  oouuttssttrriippss  iittss  ssuuppppllyy..  

  

44..44..33  CCrreeddiitt  

  AAqquuaaccuullttuurree  iiss  aa  pprriioorriittyy  aarreeaa  ffoorr  ccrreeddiitt  aanndd  bbaannkkss  ooffffeerr  ccrreeddiitt  ttoo  

eennttrreepprreenneeuurrss..  

  

44..44..44  AAggeenncciieess  

     The Marine Products Export Development Authority (MPEDA) organizes 

ornamental trade fairs and maintains statistical data on the exports of ornamental 

fishes and also provides subsidies for the development of this sector. The major 

institute concerned with research and extension activities in the fields of 

ornamental fish farming is the Tuticorin-based Fisheries College and Research 

Institute of the Tamil Nadu Veterinary and Animal Sciences University and local 

offices of Tamil Nadu Fisheries Development Corporation (TNFDC) and Fisheries 

Training Centre (FTC) of the State Department of Fisheries. 

 

44..44..55  OOtthheerr  ffaacciilliittiieess  

              OOtthheerr  ffaacciilliittiieess  lliikkee  ppoowweerr,,  ttrraannssppoorrtt,,  bbaannkkss  aanndd  ccoommmmuunniiccaattiioonn  aarree  aallssoo  

aavvaaiillaabbllee..  FFrreeee  ppoowweerr//ccoonncceessssiioonnaall  ssuuppppllyy  iiss  ggiivveenn  ffoorr  aaggrriiccuullttuurraall  ooppeerraattiioonnss;;  bbuutt  

ffoorr  oorrnnaammeennttaall  ffiisshh  ccuullttuurree  iinndduussttrriiaall  ppoowweerr  ttaarriiffff  iiss  cchhaarrggeedd..  

 

 



Chapter 5 

RESULTS AND DISCUSSION 

 

 

This chapter describes the results of analysis of the data collected from 

ornamental fish farmers and retailers on general characteristics of the sample 

farms, retail shops, costs and returns of ornamental fish farming, marketing 

and constraints in ornamental fish farming and trade in Thoothukkudi and 

Madurai districts. The inferences drawn are presented and discussed.  

 

The chapter is organised under the following heads: 

5.1 General characteristics of the sample 

5.2 Economics of aquariculture 

5.3 Cost-plus pricing in aquariculture 

5.4 Cost function analysis 

5.5 Marketing channel 

5.6 Constraints 

5.7 Policy suggestions  

 

5.1 General characteristics of the sample 

The general characteristics of the sample of Thoothukkudi and 

Madurai districts may be classified under the following headings: 

 

5.1.1 Age of the farmers and retailers 

5.1.2 Experience in ornamental fish culture and trade 

5.1.3 Educational status 

5.1.4 Occupational status 

5.1.5 Farm size 



 

5.1.1 Age of the farmers and retailers 

5.1.1.1 Age of the farmers and retailers – Thoothukkudi district 
 

 

The age distribution of the respondent-farmers and retailers is given in 

Table 1. It could be observed that all of them were aged above 20 years. Most 

of the farmers (44 %) fell under 31-35 age class. Most of the retailers (87 %) 

were aged over 31 years.  

 

Table 1. Age of the farmers and retailers 

              (n = 9) 

Age 

class 

in 

years 

  Number     of 

farmers reported 
  % 

Number  

of retailers 

reported 

% 

Below 

20 

-- -- -- -- 

21 – 

25 

1 11.11 1 11.11 

26 – 

30 

1 11.11 1 11.11 

31 – 

35 

4 44.44 3 33.33 

36 – 

40 

1 11.11 1 11.11 

Above 

40 

2 22.22 3 33.33 

 

5.1.1.2 Age of the farmers and retailers – Madurai district 

Table 2(a). Age of the farmers 

 

 

 

 



 

(n = 22) 

Age class 

in years 

Number of 

farmers reported % 

Below 20 -- -- 

21 – 25 1    4.5 

26 – 30 3 13.6 

31 – 35 6 27.3 

36 – 40 2    9.1 

Above 40 10 45.5 

 

Table 2(b). Age of the retailers  

(n = 10) 

Age class 

in years 

Number of 

retailers reported 
% 

Below 20 -- -- 

21 – 25 -- -- 

26 – 30 3 30 

31 – 35 3 30 

36 – 40 1 10 

Above 40 3 30 

 

 Table 2 (a) and (b) show the age distribution of the respondent farmers and 

retailers of Madurai district. Most of the farmers (46 %) were aged above 40 years 

while only 10 % of the retailers were in the 36-40 age class. 

 

 

 

 

 

 

 

 



5.1.2 Experience in ornamental fish culture and trade  

5.1.2.1 Experience in ornamental fish culture and trade – Thoothukkudi     

district 

Table 3. Experience of the farmers and retailers 

   (n = 9) 

Experience 

in years 

Number of 

farmers and retailers 

reported 

% 

Ornamental 

fish culture 

and trade 

Allied 

activities 

Ornamental 

fish culture 

and trade 

Allied 

activities 

F R F R F R F R 

0 – 5 3 3 4 1 33.33 33.33 50 20 

6 – 10 3 4 2 1 33.33 44.44 25 20 

11 – 15 1 1 -- 2 11.11 11.11 -- 40 

Above 15 2 1 2 1 22.22 11.11 25 20 

        F – Farmer R – Retailer 

 

 Table 3 shows the experience of the respondent-farmers in ornamental fish 

culture and allied activities. About 67 % of them had 1-10 years of experience in 

ornamental fish culture. Fifty percent of the farmers had 2-5 years of experience in 

allied activities.  From the table, it could be observed that about 44 % of the 

retailers had 6-10 years of experience in ornamental fish trade, while 40 % of the 

traders had 11-15 years experience in the allied activities. 

 

 

 

 

 



 

5.1.2.2 Experience in ornamental fish culture and trade – Madurai district 

Table 4(a). Experience of the farmers 

(n = 22) 

Experience 

in years 

Number of farmers 

reported 
% 

Ornamental 

fish culture 

Allied 

activities 

Ornamental 

fish culture 

Allied 

activities 

0 – 5 5 2 22.7 25.0 

6 – 10 6 2 27.3 25.0 

11 – 15 6 1 27.3 12.5 

Above 15 5 3 22.7 37.5 
 

 

 The proportion of farmers in each of the four experience classes is 

furnished in Table 4 (a). About 55 % of the farmers had 6-15 years of experience 

in ornamental fish culture. In addition, 50 % of the farmers were also engaged in 

allied activities having an experience of 1-10 years.  

 

Table 4(b). Experience of the retailers 

            (n = 10) 

Experience 

in years 

Number of retailers 

reported 
% 

Ornamental 
fish trade 

Allied 

activities 

Ornamental 

fish trade 

Allied 

activities 

0 – 5 5 -- 50 -- 

6 – 10 2 2 20 66.66 

11 – 15 2 1 20 33.33 

Above 15 1 -- 10 -- 

 

About 50 % of the retailers were engaged in ornamental fish trade with an 

experience of about 5 years (Table 4(b)). While considering allied activities, 67 % 

of the retailers had 6-10 years of experience. 



  

5.1.3 Educational status  
 

5.1.3.1 Educational status of the farmers and retailers – Thoothukkudi 

district 

Table 5. Educational status of the farmers and retailers 

          (n = 9) 

Education 

Number of farmers 

and retailers 

reported 
% 

F R F R 

Primary school -- -- -- -- 

Secondary school -- 2 -- 22.22 

Higher secondary school 2 1 22.22 11.11 

College 7 6 77.77 66.66 

Total literate 9 9 99.99 99.99 

Illiterate -- -- -- -- 

F – Farmer R – Retailer 

 

Table 5 shows the literacy level of the respondent-farmers and retailers. All 

the farmers were literates and most of them (78 %) have studied up to college 

degree level. About 67 % of the retailers studied up to college degree level and 

none of the respondents were illiterates. 

 

5.1.3.2 Educational status of the farmers and retailers – Madurai district 

The literacy level of the respondent-farmers in Madurai district could be 

seen in Table 6(a). All the farmers were literates with only 9 % studied up to 

primary level. 

 



Table 6(b) shows the literacy level of the respondent-retailers. About 50 % 

of them had college level education. Another half of them had received secondary 

and higher secondary school education. 

 

Table 6(a). Educational status of the farmers 

  (n =22) 

Education Number of 

farmers reported 
% 

Primary school   2     9.09 

Secondary school   6   27.27 

Higher secondary 

school 

  7   31.82 

College   7   31.82 

Total literate 22 100.00 

Illiterate -- -- 

 

Table 6(b). Educational status of the retailers 

 (n = 10) 

Education Number of 

retailers reported 
% 

Primary school    -- -- 

Secondary school   2 20 

Higher secondary 

school 

  3 30 

College   5 50 

Total literate 10 100 

Illiterate -- -- 

  

5.1.4 Occupational status 

5.1.4.1 Occupational status of the farmers and retailers – Thoothukkudi 

district 

Table 7(a) presents the occupational status of the respondent farmers. 

About 44% of them had ornamental fish culture as their primary occupation. The 

remaining respondents had agriculture (11 %) and other avocations as their 



primary occupation. About 56 % of them practiced ornamental fish culture as their 

secondary occupation. 

 

Table 7(a). Occupational status of the farmers  

 

(n = 9) 

Occupation Rank 

Primary Secondary 

Number of 
farmers 

reported 

% 

Number of 

farmers 

reported 

% 

Ornamental fish culture I 4 44.44 5 55.5

5 

Others II 4 44.44 4 44.4

4 

Agriculture III 1 11.11 -- -- 

Business IV -- -- -- -- 

 

 

About 78 % of the respondent-retailers had ornamental fish trade as their primary occupation. The remaining 

respondents were equally distributed between business and other avenues as shown in Table 7(b). 

 

Table 7(b). Occupational status of the retailers 

 

         (n = 9) 

 

 

Occupation 

 

 

Rank 

Primary Secondary 

Number 

of retailers 

reported 

% 

Number 

of retailers 

reported 

% 

Ornamental fish trade I 7 77.77 2 22.2

2 

Others II 1 11.11 2 22.2

2 

Business III 1 11.11 -- - 

Agriculture IV -- -- -- -- 

 

 

 



5.1.4.2 Occupational status of the farmers and retailers – Madurai district 

 

The occupational status of the respondent-farmers in Madurai district is furnished in the Table 8(a). About 86 % of them 

had ornamental fish culture as their primary occupation. 

 

 

Table 8(a). Occupational status of the farmers 

(n =22) 

Occupation Rank 

Primary Secondary 

Number of 

farmers 

reported 

% 

Number of 

farmers 

reported 

% 

Ornamental fish culture I        19 86.3

6 

         3 13.6

4 

Others II          3 13.6

4 

         2   

9.09 

Agriculture III          1 11.1

1 

         4 18.1

8 

Business IV          -- --          1    

4.55 

 

 From the Table 8(b) it could be observed that only 10 % of the respondent -

retailers were engaged in other business while most of them had ornamental fish 

trade as their primary occupation. 

 

Table 8(b). Occupational status of the retailers 

      (n = 10) 

Occupation Rank 

Primary Secondary 

Number of 

farmers 

reported 

% 

Number of 

farmers 

reported 

% 

Ornamental fish trade I 9 90 1 10 

Business II 1 10 1 10 

Others III -- -- 1 10 

Agriculture IV -- -- -- -- 

  

 

 

 

 

 



5.1.5 Farm size 

5.1.5.1 Farm size – Thoothukkudi district  

The farms were categorized into institutionally based and non-institutionally 

based ornamental fish culture units. They were further classified into big and 

medium size farms. 

While about 78 % of the selected farms fell under non-institutionally based 

units, only 22 % of them were institutionally based units as in Table 9. 

Table 9. Classification of farms 

 

Area in ha 

Number of 

ornamental 

fish farms 

% 
Total area 

in ha 

1. Institutionally - based 

units 

a. up to 0.5 

b. above 0.5 

 

 

2 

-- 

 

 

22.22 

-- 

 

 

0.075 

-- 

2. Non-institutionally 

based units 

a. up to 0.5 

b.   above 0.5 

 

 

6 

1 

 

 

66.66 

11.11 

 

 

1.205 

2.86 

Total 
9 100.00 4.14 

 

 

5.1.5.2 Farm size – Madurai district 
 

The selected farms in Madurai district were classified into leased-in and 

non-leased in farm units (Table 10). The non-leased units had a major portion     

(82 %) covering an area of about 7.395 ha. The remaining farms (0.37 ha) were 

leased-in units.   

 

 

 

  



Table 10. Classification of farms 

 

Area in ha 
Number of 

ornamental fish 

farms 

Percentage 
Total area 

in ha 

1. Leased-in units 

a.   0.5 

b. > 0.5 

 

4 

-- 

 

18.18 

-- 

 

 0.370 

-- 

2. Non-leased in 

units 

a. < 0.025      (S) 

b.  2-0.025  (M) 

c. > 2             (B) 

 

  4 

13 

  1 

 

18.18 

59.09 

  4.55 

 

 0.050 

 4.945 

      2.400 

Total 22 100.00 7.765 

 

 

5.2 Economics of aquariculture 

5.2.1 Thoothukkudi district 

 

The average variable cost was Rs. 2,27,968 consisting of wages Rs. 68,500 

(30 %), feed Rs. 59,024 (26 %), broodstock Rs. 36,111 (16 %), power Rs. 24,333 

(11 %), interest on variable cost Rs. 16,888 (7 %), others Rs. 16,411 (7 %) and 

oxygen packing Rs. 6,700 (3 %) (Table 11(a)). The various items of the average 

fixed cost were, interest on capital cost Rs. 4,42,228 (39 %), depreciation           

Rs. 37,718 (33 %), repairs and maintenance Rs. 21,272 (19 %) and rent Rs. 10,694    

(9 %) (Table 11(b)). 

 

The estimated total cost in aquariculture was Rs. 30,75,820 of which total 

variable cost and total fixed cost accounted for 67 % and 33 %, respectively 

(Table11(c)).  The average total cost was Rs. 3,41,758 consisting of Rs. 2,27,968 

total variable cost and Rs. 1,13,790 total fixed cost.  The total returns and average 

returns were Rs. 41,63,900 and Rs. 4,62,656, respectively. The net returns and 

average net returns were Rs. 10,88,081 and Rs. 1,20,898 respectively.  The cost 



benefit ratio on total cost and total variable cost bases were 1.35 and 2.03, which 

indicated that for every rupee of investment, a return of Rs. 1.35 and Rs. 2.03 on 

the respective basis was obtained.  The aquariculture business was thus profitable. 

 

5.2.2 Madurai district 

 

The average variable cost was Rs. 3,11,043 consisting of wages                

Rs. 1,03,123 (33 %), feed Rs. 62,345 (20 %), others Rs. 54,977 (18 %), 

broodstock Rs. 31,932 (10 %), power Rs. 20,689 (7 %), interest on variable cost 

Rs. 23,040  (7 %), and oxygen packing Rs. 14,936 (5 %) (Table 12(a)). The 

various items of the average fixed cost were interest on capital cost Rs. 30,443       

(36 %), depreciation Rs. 23,927 (28 %), repairs and maintenance Rs. 17,877      

(21 %) and rent Rs. 13,139 (15 %) (Table 12(b)). The total returns and average 

returns were Rs. 1,11,02,500 and Rs. 5,04,659 respectively. The net returns and 

average net returns were Rs. 23,81,070 and Rs. 1,08,230 respectively.  The cost 

benefit ratio on total cost and total variable cost bases were 1.27 and 1.62 

respectively (Table 12(c)). 

 

5.3 Cost-plus pricing of ornamental fish production 
 

Ornamental fishes like guppy, molly (ordinary and balloon), platy (ordinary 

and others), swordtail, gold (ordinary and others), koi, gourami, fighter, angel, 

oscar, cichlids, barbs (rosy barb, tiger barb and others) and other varieties were 

reported in the study regions. While apportioned total cost was used for computing 

mark-up and net returns for all fishes, apportioned variable cost was used for the 

computation for 13 fishes produced by more than 10 farms in Madurai district.  

 

 

 

 



5.3.1 Thoothukkudi district 
 

 For computing mark-up and net returns, apportioned total cost was used for 

all the ornamental fishes under the purview of the investigation. Of the nine 

respondent-farmers, seven produced guppy at the unit cost of production varying 

from Rs. 1.29 to Rs. 3.14, with the mean of Rs. 1.47 (Table 13).  Fishes were sold 

at the rate of Rs. 2.06, on an average, with the selling price ranging between  

Rs. 2.50 and Rs. 3.00.  The highest and lowest levels of output were 1,000 and 

15,000 numbers, respectively, with an average yield of 4,500 numbers.  The mean 

mark-up by cost- plus method was 37.98 %, with the highest and lowest estimates 

as 94.49 % and -4.42 % respectively.  The net returns on the basis of total cost 

varied from Rs. -693.35 to Rs. 13,251.02, with a mean of Rs. 3,695.96.  The 

recently established farm in Sawyerpuram showed a negative net returns.  

  

Ordinary molly was produced by seven respondent-farmers with the unit 

cost of production ranging between Rs. 1.03 and Rs. 3.14 for one fish and the 

mean was Rs. 1.34 (Table 13).  The average selling price of the fish was Rs. 1.83 

and it varied from Rs. 2.00 to Rs. 3.00. The mark-up ranged between -4.42 % and 

94.50 %, averaging 37.98 %.  The negative mark-up was, because the farms had 

been established very recently.  The level of production varied from 1,500 to 

15,000 numbers with the overall mean of 4,778.  The net returns, on an average, 

came to Rs. 2,716.69 with the lowest and highest estimates of Rs. –693.35 and   

Rs. 9,716.96 respectively.  For the very newly established farms, production and 

marketing of the species resulted in net loss.   

 

Balloon molly was produced by 56 % of the respondent-farmers with a 

mean level of production of 11,389 numbers, ranging from 7,500 to 45,000 

numbers (Table13).  The unit cost of production varied from Rs. 1.80 to Rs. 5.23, 

with the overall mean of Rs.1.70.  The lowest price was Rs. 3.50 and the highest 



price Rs. 5.00 and the fish was sold for Rs. 2.50, on an average.  The lower limit 

of mark-up was at –4.42 % and the upper limit at 94.49 %, with 33.25 % as 

average.  The net returns ranged between Rs. –3,466.74 and Rs. 1,01,879.80 and 

the mean estimate was Rs. 18,987.45. 

  

The unit cost of production for ordinary platy varied from Rs. 1.02 to      

Rs. 3.14 with the mean of Rs. 1.24 (Table 13). Farmers sold the fish for Rs. 1.67, 

on an average, and the selling price ranged between Rs. 2.00 and Rs. 3.00. The 

average mark-up was 30.01 % varying from –4.42 % to 94.49 %.  The mean level 

of production was 3,478 numbers with the highest production of 15,000 numbers 

and the lowest of 1,000 numbers.  The net returns varied from Rs. –277.34 to      

Rs. 14,575.43 with the overall average of Rs. 2,412.80. 

  

Other platy varieties were produced by 56 % of the producer-farmers.  The 

average unit cost of production was Rs. 1.87 with the lowest cost of Rs. 2.06 and 

the highest cost of Rs. 5.23 (Table 13). The fishes were sold at prices ranging 

between Rs. 4.00 and Rs. 6.00, with an average of Rs. 2.78.  The highest and the 

lowest mark-ups were 94.49 % and –4.42 %, with the mean of 33.25 % 

respectively.  The peak output was 21,500 numbers and the trough 2,000 numbers, 

with the overall average of 7,556 numbers. The average net returns were            

Rs. 10,880.92 and inter-farm variation was of the magnitude Rs. –4160.09 to      

Rs. 44,911.48.   

 

The number of producer-farmers of swordtail was seven.  The selling price 

varied from Rs. 2.50 to Rs. 5.00, with Rs. 3.00 overall (Table 13). For producing 

one fish, the production cost varied from Rs. 2.04 to Rs. 3.23 and the average cost 

was Rs. 2.03.  The mean mark-up was 37.98 %, the highest and lowest being 

94.49 % and –4.42 % respectively.  The production level varied from 2,500 to 



5,000 numbers, with an overall average of 3,333.  The net returns came to           

Rs. 4,122.09, on an average, ranging between Rs. –693.35 and Rs. 12,146.19. 

  

While 44 % of the farmers were producing ordinary gold, only 22 % of 

them were interested in producing other gold varieties like lion head, black moor 

and bubble eyed.  For ordinary gold, the farm gate price varied from Rs. 3.00 to 

Rs. 15.00, with the mean of Rs. 4.00, while other varieties were selling at            

Rs. 15.00, with the mean of Rs. 3.33 (Table 13). The average unit cost of 

production came to Rs. 2.42 varying from Rs. 2.43 to Rs. 8.73 for ordinary gold 

fish.  For other gold fish, the cost of producing a single fish was little higher,  

Rs. 9.70 at the most and Rs. 8.21 at the least, the average unit cost of production 

being Rs. 1.99.  The highest mark-up for both varieties was 82.75 %.  Ordinary 

gold showed the lowest mark-up of 23.21 %, while for other varieties it was 55 %.  

The mean mark-up for ordinary gold fish and other varieties was 25.82 % and 

15.27 % respectively.  The level of production for ordinary gold fish varied from 

1,500 to 8,500 numbers, with the mean of 2,150.  The average production was 500 

with a range of 2,000 to 2,500 numbers for other gold fish.  The estimated net 

returns varied from Rs. –1,978.30 to Rs. 39,793.66, with the mean of Rs. 9,231.86 

for ordinary gold fish.  For other gold fish varieties, while the highest net returns 

were Rs. 16,979.97, the lowest net returns was Rs. 10600.81, with the mean of            

Rs. 3,064.53. 

 

The unit cost of production for koi ranged from Rs. 3.87 to Rs. 5.23, 

averaging Rs. 1.59 (Table 13). The farmers sold the fish for Rs. 2.00, on an 

average, ranging from Rs. 5.00 to Rs. 8.00.  The mark-up per fish was 8.81 %, 

varying from –4.42 % to 55 %.  The output level varied from 1,500 to 10,000 

numbers, with the average of 2,389 numbers.  The mean net returns were  

Rs. 1,465.47, ranging from Rs. –2,311.16 to Rs. 11,260.04. 



  

Gourami was produced by 22 % of the respondent-farmers.  The unit cost 

of production came to Rs. 0.59, on an average, ranging from Rs. 2.59 to Rs. 2.74 

(Table 13).   The range of price was to the tune of Rs. 5.00 to Rs. 4.00 and the fish 

was sold at Rs. 1.00, on an average.  As the overall average mark-up was 15.27%, 

the highest and the lowest levels were 54.65 % and 82.75 %, respectively.  The 

level of output ranged from 500 to 2,000 numbers with an average of 278.  The net 

returns varied from Rs. 706.72 to Rs. 4527.99, with the mean of Rs. 581.63. 

  

Among egg layers, fighter fish ranked first in terms of production produced 

by 78 % of the respondent-farmers in Thoothukkudi district.  Male fighter was 

preferred over the female ones.  The males had high demand reflected in the 

selling price.  Farmers sold the fish between Rs. 2.00 and Rs. 10.00, with the mean 

of Rs. 5.56 (Table 13). The highest unit cost of production was Rs. 6.47 and the 

lowest was Rs. 1.55, with the mean of Rs. 3.72.  The mark-up percentage varied 

from – 4.04 to 82.75, averaging 35.68.  The mean output level was 25,322 

numbers ranging from 1,400 to 2,00,000 numbers.  The estimated net returns 

averaged Rs. 19,564.79, showing variation from Rs. –295.60 to Rs. 90,080.28. 

 

 Angel, as the name implies, is very beautiful and attractive and is normally 

placed in glass tanks in pairs.  Some farmers were still facing difficulties in 

breeding the fish.  The unit cost of production varied from Rs. 2.98 to Rs. 3.10, 

with the mean of Rs. 0.68 (Table 13). At farm level, the fishes were sold at the rate 

of Rs. 4.00 to Rs. 5.00, with Rs. 1.00, as the mean.  The average mark-up was 

10.74 %, ranging between 29.07 % and 67.60 %.  The mean net returns of           

Rs. 18,733.20 varied from Rs. 60,502.45 to Rs. 1,08,096.30, with production 

ranging between 30,000 to 1,20,000 numbers, averaging 16,667 numbers. 



  

Breeding oscar is still difficult for the respondent-farmers in Thoothukkudi 

district and hence, produced by only one farmer with the production of 50,000 

numbers. The selling price and unit cost of production was Rs. 5.00 and Rs. 3.87, 

respectively (Table 13). The mark-up percentage was 29.07 with net returns of     

Rs. 56,300.18. 

  

Of the producer-farmers in the district, six of them were producing cichlids 

and selling them at prices varying from Rs. 10.00 to Rs. 12.00, with the mean of 

Rs. 7.56 (Table 13). The unit cost of production varied from Rs. 5.47 to Rs. 10.46, 

with the mean of Rs. 5.13. The mark-up ranged between –4.42 % and 94.49 %, 

with the mean of 36.48 %.  The average production of 10,833 numbers, lays 

within the range of 1,000 to 60,000 numbers.  The highest and lowest net returns 

were Rs. 1,62,144.50 and Rs. -11,555.80 respectively, with the overall mean of 

Rs. 23,966.10. 

 

 The estimates for barbs are discussed under rosy, tiger and other barbs.  

The farmers sold the rosy and tiger barbs at rates ranging between Rs. 1.50 and  

Rs. 2.50 and other barbs at Rs. 2.00, averaging to Rs. 1.06, and Rs. 0.89 

respectively (Table 13). For both rosy and tiger barbs, the lowest unit cost of 

production were Rs. 0.77, while for others, it was Rs. 1.09.  The highest per unit 

production cost estimates for rosy, tiger and other barbs were Rs. 1.37, Rs. 2.09 

and Rs. 1.55, with the corresponding overall mean of Rs. 0.64, Rs. 0.76 and  

Rs. 0.57 respectively.  The mean mark-up percentages were 36.97, 27.28 and 

26.47 for rosy, tiger and other barbs respectively.  The lowest mark-up for both 

rosy and other barb was 29.07 %, while it was -4.42 % for tiger barb.  For rosy and 

tiger barbs, the highest mark-up was the same (94.49 %), but for other barbs it was 

82.75 %.  The production level for rosy and tiger barbs varied from 500 to 15,000 



and 10,000 numbers, with the overall mean of 2,222 and 2,278 numbers 

respectively.  The output range was between 1,000 and 17,000 numbers for other 

barbs, averaging 2,333 numbers.  The net returns for rosy, tiger and other barbs 

varied from Rs. 353.36 to Rs. 5067.02.93, Rs. –462.23 to Rs. 3,378.01 and         

Rs. 706.72 to Rs. 7,656.82, with the overall mean of Rs. 1,012.78, Rs. 801.66 and 

Rs. 1,219.48 respectively. 

 

5.3.2 Madurai district 
  

In Madurai district, guppy was produced by eighteen respondent-farmers 

with the unit cost of production ranging between Rs. 0.58 and Rs. 2.29 for one 

fish, with the mean of Rs. 1.28 (Table 14). The average selling price of the fish 

was Rs. 1.70 and it varied from Rs. 1.00 to Rs. 3.00. The mark-up by cost plus 

method ranged between –6.56 % and 102.27 %. The negative mark-up was 

because the farms had been established very recently. The level of production 

varied from 500 to 50,000 numbers, with the overall mean of 5,664 numbers.  The 

net returns, on the basis of total cost, on an average, came to Rs. 3,025.76 with the 

lowest and highest estimates of Rs. –842.40 and Rs. 35,330.00 respectively.  For 

the very newly established farms, the production and marketing of the species 

resulted in net loss.    

 

The unit cost of production on variable cost varied from Rs. 0.48 to         

Rs. 1.85, with the overall mean of Rs. 0.96 (Table 15).  The lower limit of mark-

up was at –7.57 % and the upper limit at 99.26 %, with 30.97 % as average.  The 

net returns ranged between Rs. 600.24 and Rs. 57,254.24 and the mean estimate 

was Rs. 92,269.52. 

 

Of the 22 respondent-farmers, twenty-one produced ordinary molly. The 

unit cost of production varied from Rs. 0.19 to Rs. 3.20, with the mean of Rs. 1.54, 



per fish (Table 14). Fishes were sold at the rate of Rs. 2.14, on an average, with 

the selling price ranging between Rs. 1.00 and Rs. 3.00.  The highest and lowest 

levels of output were 2,000 and 50,000 numbers respectively, with an average 

yield of 11,045 numbers.  The mean mark-up was 100.26 %, with the highest and 

lowest estimates as 102.27 % and –6.56 % respectively.  The net returns varied 

from Rs. –2,106 to Rs. 23,555, with the mean of Rs. 5,551.66.  The recently 

established farm in Perungudi showed a negative net returns. 

 

On variable cost basis, the unit cost of production varied from Rs. 0.53 to 

Rs. 2.23, with the mean of Rs. 1.20 (Table 15). The mean mark-up was 77.24 %, 

with the highest and lowest estimates as 168.03 % and 34.63 % respectively.  The 

net returns varied from Rs. 1563.75 to Rs. 38,169.50, with a mean of                         

Rs. 2,11,573.50.   

  

The unit cost of production for balloon molly varied from Rs. 1.02 to        

Rs. 5.33, with the mean of Rs. 2.46 (Table 14). Farmers sold the fish for Rs. 3.14, 

on an average, and the selling price ranged between Rs. 2.00 and Rs. 5.00.  The 

average mark-up was 27.71 % varying from –6.56 % to 95.27 %.  The mean level 

of production was 11,909 numbers with the highest production of 50,000 and the 

lowest production of 1,500 numbers. The net returns varied from Rs. –5,265 to   

Rs. 35,330, with the overall average of Rs. 9,567.73. 

  

The mark-up ranged between 34.64 % and 152.56 %, with the mean of 

60.67 % (Table 14). The unit cost of production ranged between Rs. 0.79 and     

Rs.3.71 and the mean was Rs.1.85. The highest and lowest net returns were      

Rs.57,254.24 and Rs.751.79 respectively, with the overall mean of  Rs.16,534.39, 

on total variable cost. 



  

Ordinary platy was produced by 16 out of 22 respondent-farmers.  The 

average unit cost of production was Rs. 1.21 with the lowest cost of Re. 0.58 and 

the highest cost of Rs. 3.20 (Table 14). The fishes were sold at prices ranging 

between Re. 1.00 and Rs. 3.00, with an average of Rs. 1.64.  The highest and the 

lowest mark-ups were 99.26 % and –8.52 % respectively.  The peak output was 

1,00,000 numbers and the trough 1,000 numbers, with the overall average of 

8,386.  The average net returns were Rs. 5,082.22 and inter-farm variation was of 

the magnitude Rs. –300.60 to Rs. 70,660.00.   

  

The mean mark-up per fish on variable cost was 62.84 %, varying from 

40.33 % to 168.03 % (Table 15). The unit cost of production ranged from Rs. 0.49 

to Rs. 1.85, averaging Rs. 0.87. The mean net returns were Rs. 8,380.24, ranging 

from Rs. 781.87 to Rs. 1,14,504.70. 

 

The number of producer-farmers of other platy varieties like red platy, neon 

platy, wag tail platy, blue platy, variegated platy and sunset platy were 17.  

Farmers sold the fish at the price varying from Rs. 2.00 to Rs. 6.00, with Rs. 3.30 

overall (Table 14). For producing one fish, the production cost varied from        

Rs. 1.17 to Rs. 5.33 and the average cost worked out to Rs. 2.54.  The mean mark-

up was 26.93 %, the highest was 95.28 % and the lowest –6.56 %.  The production 

level varied from 500 to 75,000 numbers, with an average of 8,409.  The net 

returns came to Rs. 8,091.37, on an average, ranging between Rs. –3,159.00 and 

Rs. 88,327.50. 

 

With the unit cost of production ranging between Rs. 0.98 and Rs. 3.18 for 

one fish, on variable cost, the mean was Rs. 1.90 (Table 15). The highest and 



lowest net returns were Rs. 1,43,135.60 and Rs. 689.90 respectively, with the 

overall mean of Rs. 14,209.30. The mark-up ranged between 34.64 % and     

109.15 %, with the mean of 59.89 %.   

 

Next to ordinary molly, swordtail was produced by 86.36 % of the 

respondent-farmers, with the mean level of production of 10,159 numbers, ranging 

from 1,000 to 1,00,000 numbers (Table 14). The unit cost of production varied 

from Rs. 1.17 to Rs. 5.33, with the overall mean of Rs. 2.78.  The lowest price was 

Rs. 2.00 and the highest price Rs. 6.00 and the fish was sold for Rs. 3.70, on an 

average.  The lower limit of mark-up was at –6.56 % and the upper limit       

102.27 %, with 34.56 % as average.  The net returns ranged between                  

Rs. –3,369.60 and Rs. 1,17,770.00 and the mean estimate was Rs. 10,549.74. 

 

On total variable cost, the highest unit cost of production was Rs. 3.56 and 

the lowest Rs. 0.98, with the mean of Rs. 2.10 (Table 15). The mark-up percentage 

varied from 34.64 to 168.03, averaging 72.91. The estimated net returns averaged 

Rs. 18,168.25, showing variation from Rs. 1,164.80 to Rs. 1,90,847.50. 

  

Among egg layers, gold fish ranked first in terms of production due to the 

conducive conditions for breeding and maintaining the fish in Madurai district. 

While 82 % of the farmers were producing ordinary gold, only 50 % of them were 

interested in producing other gold varieties like black moor, oranda gold, and 

bubble eyed gold.  For ordinary gold, the farm gate price varied from Rs. 3.00 to 

Rs. 5.00, with the mean of Rs. 3.84, while other varieties, were selling at Rs. 4.91, 

ranging from Rs. 7.00 to Rs. 15.00 (Table 14). The average unit cost of production 

came to Rs. 2.91 varying from Rs. 2.36 to Rs. 5.33, for ordinary gold fish.  For 

other gold fish, the cost of producing a single piece was little                              



higher, Rs. 10.67 at the most and Rs. 5.09 at the least, the average unit cost of 

production being Rs. 3.83.  Ordinary gold fish showed the highest mark-up of 

102.27 %, while for other gold fish it was only 55.28 %. The lowest mark-up for 

ordinary gold and other gold fish was -6.56 % and – 6.26 % respectively.  The 

mean mark-up for ordinary gold fish and other varieties was 29.45 % and 14.50 % 

respectively.  The level of production for ordinary gold fish varied from 2,500 to 

1,50,000 numbers, with the mean of 13,777.  The average production was 6,068 

numbers, ranging from 1,000 to 75,000 numbers for the other varieties.  The 

estimated net returns varied from Rs. –3,340 to Rs. 1,76,655, with the mean of    

Rs. 15,477.84 for ordinary gold fish.  For other gold fish varieties, while the 

highest net returns was Rs. 1,76,647.50, the lowest net returns was Rs. –5,344.00 

with the mean of Rs. 12,368.46. 

  

For ordinary and other gold fish, on variable cost basis, the lowest unit cost 

of production was Rs. 1.60 and Rs. 3.92 and the highest per unit production cost 

estimates was Rs. 3.71and Rs. 6.30, with the corresponding overall mean of       

Rs. 2.14 and Rs. 2.85 respectively (Table 15). The mean mark-up percentages for 

both were 68.85 and 36.39 with the lowest mark-up of 34.64 % and 40.33 % and 

highest mark-up of 168.03 % and 109.15 % respectively. The lowest net returns 

for ordinary and other gold fish were Rs. 6,431.71 and Rs. 3,194.84 and the 

highest being Rs. 2,86,271.20 for both of them, with the overall mean of            

Rs. 26,827.15 and Rs. 22,166.24, for gold fish and other gold fish respectively. 

  

Of the 22 respondent-farmers, only seven were involved in koi production.  

Though there was no variation in selling price (Rs. 5.00), the unit cost of 

production ranged from Rs. 3.22 to Rs. 5.33, averaging Rs. 1.31 (Table 14). The 

mean mark-up per fish was 7.71 %, varying from –6.26 % to 55.28 %.  The output 



level varied from 1,000 to 80,000 numbers, with the average of 5,332.  The mean 

net returns was Rs. 5,524.69, ranging from Rs. –1,670.72 to Rs. 94,216.00. 

Blue gourami, pearl gourami, kissing gourami and golden gourami were 

some of the gourami varieties produced by 27 % of the respondent-farmers.  The 

unit cost of production worked to Rs. 0.83, on an average, ranging from Rs. 1.93 

to Rs. 4.45 (Table 14).   The range of price was to the tune of Rs. 3.00 and the fish 

was sold for Rs. 1.09, on an average.  As the overall average mark-up was 8.96 %, 

the highest and the lowest levels were 55.28 % and 18.70 % respectively.  The 

level of output ranged from 300 to 60,000 numbers, with an average of 3,991.  The 

net returns varied from Rs. 299.43 to Rs. 56,526.00, with the mean of                     

Rs. 3,237.35. 

 

 In the case of fighter fish, male fighter fish was preferred over the female 

ones.  The males had high demand as reflected in the selling price.  Farmers sold 

the fish at a price ranging between Rs. 5.00 and Rs. 10.00, with the mean of        

Rs. 3.64 (Table 14). The highest unit cost of production was Rs. 8.42 and the 

lowest Rs. 2.20, with the mean of Rs. 2.62. The mark-up percentage varied from –

6.56 to 127.48, averaging 21.68. The mean output level was 4,173, ranging from 

1,000 to 50,000 numbers. The estimated net returns averaged Rs. 6,496.65, 

showing variation from Rs. –1,053 to Rs. 58,885. 

  

On apportioned variable cost basis, the average unit cost of production was 

Rs. 2.00 with the lowest cost of Rs. 2.44 and the highest cost of Rs. 4.98        

(Table 15). The highest and the lowest mark-ups were 168.03 % and 34.64 %, 

respectively. The average net returns were Rs. 10,525.04 and inter-farm variation 

was of the magnitude Rs. 1724.75 to Rs. 95,423.73.   

  



Farmers were facing difficulties in breeding angel.  The unit cost of 

production varied from Rs. 2.47 to Rs. 5.94, with the mean of Rs. 1.73 (Table 14). 

At farm level, the fishes were sold at the rate of Rs. 5.00 to Rs. 8.00, with          

Rs.2.27, as the mean.  The mean mark-up was 14.76 %, ranging between –6.56 % 

and 44.84 %.  The average net returns of Rs. 2,412.34 varied from Rs. –1,404.00 

to Rs. 29,442.50, with production ranging between 1,000 to 25,000 numbers, 

averaging 2,364. 

 

 The breeding technology of oscar was known to 14 % of the farmers only. 

Hence, the production varied from 300 to 25,000 numbers, with the mean of 1,605 

numbers (Table 14).   The selling price varied from Rs. 9.00 to Rs. 10.00, with the 

mean of Rs. 1.32 and the unit cost of production was from Rs. 6.43 to Rs. 7.64, 

with the mean of Rs. 0.98.  The mark-up percentages were between 18.70 and 

55.28, with 4.76, as average.  The net returns obtained ranged between               

Rs. 1,068.06 and Rs. 58,882.50, averaging Rs. 3,369.62. 

  

Recently, cichlids had good demand in Madurai district, as the fish is 

colourful and attractive.  In due course, the probability of all the respondent-

farmers taking up this breeding of fish alone will be high.  Fifty percent of the 

farmers were producing cichlids and selling them at prices varying from Rs. 10.00 

to Rs. 15.00, with the mean of Rs. 5.41 (Table 14). The mark-up ranged between   

-6.56 % and 55.28 %, with the mean of 14.00 %.  The average production of 5,386 

numbers, lays within 1,000 to 45,000 numbers.  The highest and lowest net returns 

were Rs. 1,05,988.50 and Rs. –10,020.00 respectively, with the overall mean of 

Rs. 10,491.24. 

  



The unit cost of production for cichlids on variable cost ranged between   

Rs. 4.98 and Rs. 8.91, with the mean of Rs. 3.23 (Table 15). The mark-up ranged 

between 34.64 % and 109.15 %, averaging 34.61 %.  The net returns, on an 

average, came to Rs. 21,795.51 with the lowest and highest estimates of             

Rs. 3701.48 and Rs. 1,71,762.70 respectively.   

 

 The profit margin was estimated for rosy, tiger and other barbs.  The 

farmers sold the rosy, tiger and other barbs at rates ranging between Rs. 2.50 and 

Rs. 4.00, Rs. 2.00 and Rs. 3.00 and Rs. 2.50 and Rs. 3.00, averaging Rs. 1.34,    

Rs. 1.25 and Rs. 1.16 respectively (Table 14). For both rosy and tiger barbs, the 

lowest unit cost of production was Rs. 1.45, while for others, it was Rs. 1.82.  The 

highest per unit production cost estimates for rosy, tiger and other barbs were    

Rs. 3.45, Rs. 2.68 and Rs. 2.29, with the corresponding overall mean of Rs. 1.06, 

Rs. 0.97 and Rs. 0.86 respectively.  The mean mark-up percentages were 12.98, 

15.50 and 14.66 for rosy, tiger and other barbs respectively.  The lowest mark-up 

for both rosy and tiger barbs was - 6.56 %, while it was 15.92 % for other barbs.  

For tiger and other barbs, the highest mark-up was the same (55.29 %), but for 

rosy barb it was 48.05 %.  The production level for rosy and tiger barbs varied 

from 500 to 30,000 and 25,000 numbers, with the overall mean of 2,907 and 2,486 

numbers respectively.  The output level range was between 1,300 and 50,000 

numbers for other barbs, averaging to 4,741.  The net returns for rosy, tiger and 

other barbs varied from Rs. –1,140.75 to Rs. 28,263.00, Rs. –737.10 to               

Rs. 11,777.50 and Rs. 1,005.68 to Rs. 35,330.00, with the overall mean of           

Rs. 1,963.73, Rs. 1,155.92 and Rs. 3,150.42 respectively. 

  

Estimates on variable cost for rosy and tiger barbs showed the unit cost of 

production varying from Rs. 1.22 to Rs. 2.47 and Rs. 1.86, averaging Rs. 0.83 and 

Rs. 0.75 respectively (Table 15). The highest mark-up was 89.55 % and 100.70% 



for rosy and tiger barb respectively.  Rosy and tiger barbs showed the lowest 

mark-up of 34.64 %, with the mean mark-up of 28.88 % and 33.46 % respectively. 

The estimated net returns varied from Rs. 431.19 to Rs. 45,803.39 and from        

Rs. 517.42 to Rs. 19,084.75, with the mean of Rs. 3,568.18 and Rs. 2,035.20, for 

rosy and tiger barbs respectively. 

  

Other ornamental fishes included pencil fish, glass fish, loach, eels, tinfoil 

barb and sucker fish.  The selling price varied from Rs. 2.00 to Rs. 5.00, with the 

mean selling price of Rs. 1.84 (Table 14). The unit cost of production on an 

average was Rs. 1.45 and it ranged between Rs. 1.68 and Rs. 4.31.  The percentage 

mark-up between –19.02 and 48.04 revealed a mean mark-up of 16.15 %.  The 

level of output was 3,636 numbers overall and it varied from 250 to 10,000 

numbers and the net returns showed a range of Rs. –2641.88 to Rs. 35,330.00 with 

Rs. 2,284.97 estimated overall. 

 

 The unit cost of production on apportioned variable cost for other varieties 

varied from Rs. 1.12 to Rs. 2.80, with the mean of Rs. 1.07, per fish (Table 15). 

The mean mark-up was 40.55 %, with the highest and lowest estimates as     

168.03 % and 34.64 % respectively.  The net returns varied from Rs. 590.53 to Rs. 

57,254.24, with a mean of Rs. 4,029.13.   

 

5.4 Cost function analysis 

Cost function was estimated on total cost for Thoothukkudi and Madurai 

districts. Total variable cost function was also estimated for Madurai district. 

1) TC = f (Y) 

where, TC = Total cost 

and       Y  = Production,  



  ΔTC 
= MCTC 

  ΔY 

 

2)  TVC = f (Y) 

      where, TVC = Total variable cost 

      and          Y  = Production,  

ΔTVC 
= MCTVC 

ΔY 

 

5.4.1 Thoothukkudi district 

 

 In Thoothukkudi district, Total cost (TC) function was estimated for all the 

18 species of ornamental fish produced (Table 16). The regression co-efficients 

were not significant for 12 species.  However, the regression co-efficients 

estimated for the total cost of production were positive and significant for rosy 

barb, other barbs, cichlids, swordtail, ordinary platy and ordinary molly at 1 % 

level of significance.  It was significant for tiger barb at 5 % level of significance 

only. 

 The estimated function showed that the marginal costs for ordinary platy, 

guppy and ordinary molly were 38 %, 29 % and 23 % lower than their average 

prices, respectively indicating that it would be profitable to produce more of them. 

It was just   2 % lower than the price for swordtail. The marginal costs for all the 

other species were higher than the respective prices. Also, if these fish were 

exported, then the venture would become highly profitable and most of the 

producers are getting into export business for this reason.  The government is also 

offering many incentives for exporters to encourage exports, since, the 

government intends to increase foreign exchange earnings many fold. 

 



5.4.2 Madurai district 

 

 Total cost (TC) function was estimated for all the 18 species of ornamental 

fishes produced and marketed in the district (Table 17(a)). The regression          

co-efficients were mostly significant.  The co-efficients estimated for the total cost 

of production were positive and significant for all the species except tiger barb and 

other varieties.  The estimated function showed that the average selling price for 

balloon molly and ordinary molly were 46 % and 43 % higher than their marginal 

cost indicating that it would be profitable to step up their production to enhance 

farm income.  In the case of ordinary gold fish, the marginal cost and the price 

were the same and for swordtail the marginal cost was about 5 % higher than the 

price.  The marginal costs for all the other species were higher than the respective 

prices. The reasons for a similar situation found in Thoothukkudi district are 

applicable in Madurai district also. 

 

Total variable cost (TVC) function was estimated for 13 ornamental fishes 

produced by 10-21 farms in Madurai district (Table 17(b)). The regression          

co-efficients were positive and significant for all the species, except fighter fish.  

The estimated function showed that the average selling price for balloon molly   

(56 %), ordinary molly (54 %), ordinary gold (19 %), sword tail (15 %), other 

platy (7 %), and fighter (7 %) were higher than their marginal costs indicating that 

it would be profitable for the farmers to increase production. For guppy, tiger barb 

and other varieties, the marginal cost and average selling price were more or less 

same and hence, the farmers could still produce them. But, the marginal cost for 

rosy barb (84 %), other gold (26 %), ordinary platy (13 %) and cichlids (9 %) were 

higher than the average selling price indicating that it would not be advisable to 

produce them in large quantities.  However, for convenience of buyers to purchase 

all the fishes at one place and to attract them, the farmers may have to produce 

them, but in limited quantities. 



 

The ornamental fishes, which, showed higher marginal cost than the 

average selling price were marked-up to 25 % and 50 %. From the analysis, it was 

found that the production of ordinary platy and cichlids were found to be 

profitable with 25 % and 50 % mark-up prices. For other gold fish, the production 

would be profitable, only when the price was marked-up to 50 %. Rosy barb did 

not show profitability on 25 % and 50 % mark-up prices (17 (c)).   

5.5 Marketing channel 

5.5.1 Thoothukkudi district 

 

In Thoothukkudi district, three types of marketing channels were observed 

among the respondent-farmers. 

Channel I : Producer / Wholesaler  Retailer  Consumer 

              and Producer / Retailer  Consumer 

Channel II : Producer / Wholesaler  Retailer  Consumer 

Channel III : Producer / Retailer  Consumer 

Table 18. Marketing channel followed by the farmers – Thoothukkudi district 

          (n = 9) 

Sl.No Ornamental fish farms 
Marketing 

channel 
% 

1 Institutionally based units 

a. Medium farms 

 

 

b. Big farms 

 

I 

II 

 

II 

 

33.33 

33.33 

 

11.11 

2 Non-institutionally based 

units 

 

III 

 

22.22 



 

In Thoothukkudi district, about 67 % of the medium farmers were 

following the first two types of marketing channels (Table 18). Non-institutionally 

based units (22 %) were marketing the fishes directly to the public. 

5.5.2 Madurai district 

The following channels were found to be observed in Madurai district. 

 

Channel I : Producer / Wholesaler  Retailer  Consumer 

               and Producer / Retailer  Consumer 

Channel II : Producer / Wholesaler  Retailer  Consumer 

Channel III : Producer / Wholesaler / Rearer  Retailer  Consumer 

Channel IV : Producer / Wholesaler / Distributor  Retailer  Consumer 

In Madurai district, Channel I was observed more frequently among leased-

in (13.64 %) and medium farmers (27.27 %) of non-leased in units (Table 19). 

Table 19. Marketing channel followed by the farmers – Madurai district 

          (n = 22) 

Sl.No Ornamental fish farms 
Marketing 

channel 
% 

1 Leased-in units I 

III 

13.64 

  4.55 

2 Non leased-in units 

a. Big farms 

 

b. Medium farms 

 

 

 

II 

 

I 

II 

III 

 

 4.55 

 

27.27 

18.18 

 4.55 



 

 

c. Small farms 

IV 

 

II 

III 

I 

IV 

9.09 

 

4.55 

4.55 

4.55 

4.55 

  

5.6 CONSTRAINTS ANALYSIS 

 

The commercial ornamental fish farming is facing several problems, which 

constrain its development. The constraints perceived by the respondent-farmers 

and retailers in both Thoothukkudi and Madurai districts are discussed below as 

resource constraints, production constraints, management constraints, marketing 

constraints and extension constraints. 

5.6.1 Resource constraints 

5.6.1.1 Resource constraints of the farmers and retailers – Thoothukkudi 
district 

 

Among the resource constraints reported, temperature fluctuation during 

peak winter and summer months was reported by all the respondent-farmers 

(Table 20).  Environmental factors that play a major role in ornamental fish 

farming was also included as a constraint in adverse conditions and was reported 

by 77.78 % of the farmers. About 44 % of the farmers were lacking sufficient 

farming area and water supply. The other constraints were atmospheric stress, 

problems in artificial fry rearing and hatching during peak winter and summer 

months, fluctuation in pH, when public water distribution is chlorinated, 

inadequate transport facility, fluctuation in salinity (ground water) and slightly 

high pH, which prevent the farmers to breed and maintain egg laying ornamental 

fishes.  

 



Table 20.  Resource constraints of the farmers 

           (n = 

9) 

Sl. 

No 

 

Resource constraints 

Farmers 

reported 

Area 

Nos. % in ha % 

  1 Temperature fluctuation (peak winter and 

summer periods) 

9 100 4.14 100.00 

2 Environmental factors 7 77.78 4.05 97.71 

3 Insufficient farm area 2 22.22 0.1 2.42 

4 Inadequate water supply 2 22.22 0.1 2.29 

5 Atmospheric stress 1 11.11 2.86 69.08 

6 Problems in artificial rearing and hatching 1 11.11 2.86 69.08 

7 
Fluctuation in pH when chlorinated in 

public water distribution 

 

1 

 

11.11 

 

0.05 

 

1.21 

8 Inadequate transport facility 1 11.11 0.5 12.08 

9 Fluctuation in salinity in ground water 1 11.11 0.05 1.21 

10 
Problems in breeding and maintaining egg 

layers 

 

1 

 

11.11 

 

0.5 

 

12.08 

 

Only one retailer reported power supply as a resource constraint. As the 

power supply normally shared by 6 shops, it could be a problem to the retailer, if 

other shops did not pay the electricity charges in time. 

5.6.1.2 Resource constraints of the farmers and retailers – Madurai district 

As Madurai district is rich in freshwater bodies, the resource constraints are 

meager, when compared to the reported farmers in the Thoothukkudi district 

(Table 21).  Among the constraints reported, it could be seen that all the farmers 

had difficulties in collecting live feed. The second major constraint was non-

availability of sufficient land for undertaking fish production activity (27 %). Two 

farms were found to be located near the reservoirs and hence, had the threat of 

being flooded in case the bunds breached. The abundant wild ornamental fish 

resources available in Tamil Nadu are yet to be exploited and it was also 

considered as a resource constraint by about 5 % of the farmers (about 25 % of 

farm area). 



 

Table 21.  Resource constraints of the farmers 

          (n = 22) 

Sl

. 
No 

 

Resource constraints 

Farmers 

reported Area 

Nos. % in ha % 

1 Collection of live feed in far areas 22 100.00 7.77 100.00 

2 Insufficient farm area 6 27.27 0.35     4.50 

3 Flood 2 9.09 3.40   43.76 

4 Non exploitation of wild resource 1 4.55 2.00   25.74 

  

Since, Madurai is a city, corporation heavily charges the roadside 

shops in busy areas i.e. the shop-keepers (small shops) have to pay an advance 

of about     Rs. 50,000 and a monthly rent of about Rs. 1,000 (varies with the 

area and location of the shop). Hence, they were unable to expand their 

business.  

5.6.2 Production constraints 

5.6.2.1 Production constraints faced by the farmers and retailers – Thoothukkudi district 

The production constraints reported by the Thoothukkudi ornamental 

respondent-farmers are presented in Table 22(a). On one hand, this is considered 

as a lucrative farming practice. But, on the other hand, it is highly risky because of 

high mortality. Usually, fishes died during transport. About 44 % of the 

respondent-farmers reported non-availability of credit and labour problems as 

major constraints. Absence of technically skilled personnel, absence of research in 

private farms, absence of facilities for genetic improvement, non-availability of 

brood fish resource and absence of government and legal support were the other 

production constraints reported by them. 

 

Table 22(a). Production constraints of the farmers 

          (n = 9) 



Sl.

No 

 

Production constraints 

Farmers 

reported 

Area 

Nos. % in ha % 

 1 Disease outbreak 9 100.00 4.14 100.00 

 2 Mortality 9 100.00 4.14 100.00 

 3 Washing out of fishes during transport 2 22.22 3.36   81.16 

 4 Non-availability of credit 2 22.22 0.55   13.29 

 5 Labour problem 2 22.22 0.55   13.29 

 6 Absence of technically skilled personnel 1 11.11 2.86   69.08 

 7 Absence of research in private farms 1 11.11 2.86   69.08 

  8 Non-availability of license for importing 

brooders 

 

1 

 

11.11 

 

2.86 

   

69.08 

  9 Lack of brood fish resource 1 11.11 2.86   69.08 

10 Absence of facilities for genetic improvement 1 11.11 2.86   69.08 

11 Absence of government and legal support 1 11.11 2.86   69.08 

 

Table 22(b) shows the number and percentage of the retailers 

reporting production constraints. Disease outbreak and mortality during 

transport were the major constraints faced by the retailers as reported by 100 

% of the retailers. Other production constraints include low survival rate, 

mortality during peak winter and summer periods and labour problems. 

 
Table 22(b). Production constraints of the retailers 

         (n = 9) 

 

Sl.

No 

 

Production constraints 

Retailers 

reported 

Nos % 

1 Disease outbreak 9 100.00 

2 Mortality during transport 9 100.00 

3 Less survival rate 1 11.11 

4 Mortality (peak winter & summer periods) 1 11.11 

5 Labour problem 1 11.11 

 

5.6.2.2 Production constraints faced by the farmers and retailers – Madurai district 

 

Table 23(a). Production constraints of the respondent farmers 

          (n = 22) 



Sl. 

No 

 

Production constraints 

Farmers 

reported 

Area 

Nos. % in ha % 

1 Disease outbreak 22 100.00 7.77 100.00 

2 Mortality (peak winter & summer periods) 22 100.00 7.77 100.00 

3 Environmental stress 22 100.00 7.77 100.00 

4 Non-availability of credit  8   36.36 0.86   11.07 

5 Absence of government and legal support 5   22.73 5.73   73.75 

6 
Non-availability of license for importing 

brooders 

2   9.09 3.40   43.76 

7 
Risks in breeding and maintaining egg 

layers 

2   9.09 0.06   0.77 

 
 

All the farmers reported disease outbreak, mortality during peak 

winter and summer months and environmental stress as major production 

constraints in their farms (Table 23(a)). Non-availability of credit, another 

constraint was reported by about 36 % of them. The other constraints were 

absence of government and legal support, non-availability of license for 

importing brooder fish and risks in breeding egg layers. 

 

Table 23(b) presents the production constraints of the respondent-

retailers in Madurai district. Disease outbreak and mortality were the major 

constraints reported by them. About 10 % of the retailers ranked lack of 

investment as the second major production constraint. 

 

Table 23(b). Production constraints of the retailers 

     (n = 10) 

Sl. 

No. 

Production constraints Retailers reported 

Nos. % 

1 Disease outbreak 10 100.00 

2 Mortality during transport 10 100.00 

3 Lack of investment 1 10.00 

 

5.6.3 Management constraints   



5.6.3.1 Management constraints faced by the farmers and retailers – Thoothukkudi 

district  

About 22 % of the respondent-farmers reported pilfering as a major 

management constraint (Table 24). Social problems and improper guidance 

were considered as other management constraints by another 22 % of them. 

 

Table 24.  Management constraints of the farmers 

 

Sl. No Management 

constraints 

Farmers reported Area 

Nos. % ha % 

1 Pilfering 2 22.22 0.11 2.66 

2 Social problems 1 11.11 0.05 1.21 

3 Improper guidance 1 11.11 0.5 12.08 

 

Only one management constraint was reported by the respondent-

retailers. As the retailers had other occupations, they could not pay adequate 

attention in developing ornamental fish trade. 

 

5.6.3.2 Management constraints faced by the farmers– Madurai district 

 
 

Predation of ornamental fishes in the farm by birds was reported as 

the management constraint by a farmer. 

 

 

5.6.4 Marketing constraints 

5.6.4.1 Marketing constraints of the retailers – Thoothukkudi district 

 

The marketing constraints reported by the respondent-retailers are 

given in Table 25. Location of the shops in interior areas and less busy areas 

were the major marketing constraints reported by them. 

 

 



Table 25.  Marketing constraints of the retailers 

     (n = 10) 

Sl.No 
Marketing constraints 

Retailer reported 

Nos. % 

1 Location in interior areas 1 11.11 

2 Location in less busy areas 1 11.11 

 

5.6.4.2 Marketing constraints faced by the farmers and retailers – Madurai district 

 

Table 26(a) shows the number and percentage of the respondent-

farmers reporting constraints. Location of farms in outer areas (13.64 %) was 

the major marketing constraint for the farmers. Tough competition, absence 

of local government market and particular organization for the development 

of ornamental fish industry were reported as the other marketing constraints 

by the farmers. 

 

Table 26(a).  Marketing constraints of the respondent farmers 

          (n = 22) 

Sl. 

No 

Marketing constraints Farmers reported Area 

Nos. % in ha % 

1 Location in outer areas 3 13.64 3.06 39.38 

2 Tough competition 2  9.09 0.11   1.42 

3 Absence of government market 

locally 

 

1 

 

4.55 

 

2.00 

 

25.74 

4 Absence of organization for 

development  

1 4.55 2.00 25.74 

 

Table 26(b).  Marketing constraints of the retailers 

         (n = 10) 

Sl.No Marketing constraints 
Retailers reported 

Nos. % 

1 Tough competition 1 10 

2 Location in interior areas 1 10 



 

Tough competition and location of the shops in interior areas were 

reported as marketing constraints by about 20 % of the respondent-retailers 

in Madurai district (Table 26(b)). 

5.6.5 Extension constraints 

Absence of adequate knowledge on ornamental fish farming and 

business was the only extension constraint reported by the respondent 

farmers in Thoothukkudi and Madurai districts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter – 6 

SUMMARY AND CONCLUSION 

 

 

An economic analysis of aquariculture (ornamental fish culture) was carried 

out by applying alternative costing techniques and the price for various products in 

ornamental fish farms in Thoothukkudi and Madurai districts were estimated.  The 

specific objectives of the study were to estimate the unit cost of production of 

selected ornamental fishes applying alternative methods of costing, to price the 

selected ornamental fishes by cost-plus method, to compare the estimated prices 

with the actual selling prices, to estimate a cost function on the bases of total cost 

and variable cost, to investigate the marketing of aquarium fishes, to identify the 

constraints to aquariculture and to identify suggestions for development.  

 

           Thoothukkudi, a maritime district and Madurai, an inland district, were 

selected for the study considering the different agro-climatic conditions. 

Thoothukkudi has marine fisheries endowments like pearl and chank fisheries. 

Madurai, on the otherhand, offers a huge market potential for food and aquarium 

fishes. 

 

 The required data were collected from over 95 % of the ornamental fish 

farmers and over 85 % of the retailers, who trade in aquarium fishes.  Additional 

information on the status of aquariculture and trade was also collected from 

technical experts, officials of the MPEDA, State Fisheries Department and Banks.  

Results of the analysis of the data are briefly summarized below. 

 



6.1 General characteristics 

 In Thoothukkudi district, 44 % of the respondent farmers were within 31-35 

years of age and 78 % of the retailers were aged over 40 years.  About 67 % of the 

farmers had 1-10 years of experience in aquariculture and 44 % of the retailers had 

6-10 years of experience in ornamental fish trade.  The literacy level for both the 

farmers (78 %) and retailers (67 %) was up to college degree level.  While, 44 % 

of the farmers had ornamental fish culture as their primary occupation, 78 % of the 

retailers were undertaking ornamental fish trade as their primary occupation.  The 

farms were categorized into institutionally based (22 %) and non-institutionally 

based units (78 %) covering a total area of 4.14 ha. 

 

 In Madurai district, about 46 % of the respondent farmers were aged above 

40 years and only 10 % of the retailers were in the 36-40 age class. The farmers 

(55 %) had 6-15 years of experience in aquariculture. About 50% of the retailers 

were engaged in ornamental fish trade with five years of experience. All the 

farmers and retailers were literates. While 86 % of the farmers had aquariculture 

as their primary occupation, 90 % of the retailers had ornamental fish trade as their 

primary occupation. The selected farms (7.765 ha) were classified into leased-in 

(0.37 ha) and non-leased in (7.395 ha) farm units. 

 

6.2 Economics of aquariculture 
 

 Total cost of aquariculture in Thoothukkudi district was estimated as        

Rs. 30,75,820 of which total variable cost and total fixed cost accounted for       

Rs. 20,51,708 and Rs. 10,24,112 respectively. Among the variable cost items, 

wages (30 %) and feed (26 %) were the major ones. Among the fixed cost items, 

interest on capital cost formed the major share (39 %), followed by depreciation 

(33 %), while rent on land/lease value for ponds and tanks (7 %) had the least 

share. About 22 % of the farmers realized net returns up to Rs. 16,580, and about 

66 % of them obtained net returns ranging from Rs. 1,04,200 to Rs. 4,47,690. The 



cost benefit ratio was 1.35 and 2.03 on total cost and total variable cost bases 

respectively. 

 

 In Madurai district, the total variable cost of Rs. 68,42,934 and total fixed 

cost of Rs. 18,78,496 constituted total cost of Rs. 87,21,430. Wages (33 %) and 

feed (20 %) took the major share among the variable cost items. Among the fixed 

cost items, interest on capital cost (36 %) and depreciation (28 %) were the major 

ones. The average total returns and net returns were Rs. 5,04,659 and                  

Rs. 1,08,230 respectively. The cost benefit ratio on total cost and total variable 

cost were 1.27 and 1.62 respectively. 

 

6.3 Cost-plus pricing of ornamental fish production  

 

 Apportioned total cost and variable cost were used for computing mark-up 

and net returns for ornamental fishes produced in Thoothukkudi and Madurai 

districts. 

 In Thoothukkudi district, profit margin was estimated for seventeen 

ornamental fishes on apportioned total cost basis. It was found that the mean unit 

cost of production was high for cichlids (Rs. 5.13) and low for oscar (Rs. 0.43). 

For oscar, the average selling price was low (Rs. 0.56) and high for cichlids 

(Rs.7.56). The highest and lowest mean mark-up percentages were 37.98 and 3.23 

for ordinary molly and oscar respectively. Among all species produced, the 

highest average production was 16667 numbers for angelfish, while the lowest 

was 278 numbers for gourami fish.  The mean net returns obtained for gourami 

was noticed to be low (Rs. 581.63) and high (Rs. 23,966.10) for cichlids. 

 

 The estimation on apportioned total cost was carried out in Madurai district 

for eighteen ornamental fishes. While the lowest mean selling price was Rs. 1.09 

for gourami, the highest was Rs. 5.41 for cichlids, with the average maximum and 

minimum unit cost of production of Rs. 4.33 and Rs. 0.83, for cichlids and 



gourami, respectively. The lowest mean production and mark-up were for oscar 

which accounted for 1,605 numbers and 4.76 % respectively. The highest average 

production of ordinary gold fish was 13,777 numbers, with net returns of           

Rs. 15,477.84. The highest mean mark-up (100.26 %) was observed for ordinary 

molly. Tiger barb realized the lowest average net returns (Rs. 1,155.92). 

 

 On apportioned total variable cost basis, the lowest and highest estimates of 

average cost of production and selling price of per fish were Rs. 0.75 for tiger barb 

and Rs. 3.23 and Rs. 5.41 for cichlids, respectively. Rosy barb showed the lowest 

mean mark-up percentage of 28.88, while ordinary molly had the highest mean 

mark-up of 77.24 %. The minimum average production and net returns were 

recorded for tiger barb, 2,486 numbers and Rs. 2,035.20 respectively. The net 

returns and production were maximum, with the mean of Rs. 2,11,573.50 and 

13,777 numbers for ordinary molly and ordinary gold fish respectively.   

 

6.4 Cost function 

 On total cost basis, cost function was estimated for Thoothukkudi and 

Madurai districts. Total variable cost function was also estimated for Madurai 

district where apportioned cost (total cost and total variable cost) is considered as 

a function of production (Y). 

 

 The estimated total cost function in Thoothukkudi district revealed that the 

marginal cost were 38 %, 29 % and 23 % lower than their average selling prices 

for ordinary platy, guppy and ordinary molly respectively, indicating the 

profitability in producing them more. But, for all other species, the condition was 

reverse.  

 

 In Madurai district, total cost function was estimated for eighteen 

ornamental fishes. It was found that the production of balloon molly and ordinary 

molly could be stepped up to enhance profitability as the average selling price 



were 46 % and 43 % higher than their marginal cost. While the marginal cost was 

higher than the price for all other fishes, the marginal cost and price were same for 

ordinary gold fish.  

 Total variable cost function was estimated for 13 ornamental fishes 

produced by 10-21 farms in Madurai district. The estimated function showed that 

it would be profitable to increase the production of balloon molly, ordinary molly, 

ordinary gold, sword tail, other platy and fighter as average selling prices were    

56 %, 54 %, 19 %, 15 %, 7 %, and 7 % higher than their marginal cost 

respectively. Also, it would be advisable not to produce ordinary platy, other gold, 

cichlids and rosy barb in large quantities since their marginal cost is on the higher 

side. For guppy, tiger barb and other varieties, the farmers could produce them still 

because their price and marginal costs were more or less the same. The ornamental 

fishes which showed higher marginal cost were marked-up to 25 % and 50 %. It 

would be profitable to produce ordinary platy and cichlids, if the price was 

marked-up to 25 % and 50 %.      

 

6.5 Marketing channel 

 The different marketing channels followed by fish farmers were 

investigated in both the districts. It has been found that Channel I (Producer  / 

Wholesaler  Retailer  Consumer and Producer / Retailer  Consumer) was 

widely followed by medium farmers of both Thoothukkudi (33 %) and Madurai 

(27 %) districts. 

 

6.6 Constraints 

 The constraints faced by the farmers and retailers in Thoothukkudi and 

Madurai districts were discussed under resource constraints, production 

constraints, management constraints, marketing constraints and extension 

constraints. 

 



6.6.1 Resource constraints 

Among the ten resource constraints reported by the respondent-farmers in 

Thoothukkudi district, temperature fluctuation during peak winter and 

summer periods and environmental factors in adverse conditions were 

considered as major resource constraints. 

 

In Madurai district, collection of live feed in distant areas was reported as 

major resource constraint by the farmers followed by non-availability of sufficient 

land for undertaking farming activity. 

 

6.6.2 Production constraints 

Mortality and disease outbreak were found to be the major production 

constraints faced by both farmers and retailers of Thoothukkudi and Madurai 

districts. The other production constraints included non – availability of credit and 

license for importing brooders. 

 

6.6.3 Management constraints 

Pilfering, social problems and improper guidance were reported as primary 

management constraints by Thoothukkudi farmers. 

 

6.6.4 Marketing constraints 

The major marketing constraint reported by the retailers of Thoothukkudi 

district was location of shops in interior and less busy areas. 

 

About 14 % of the farmers in Madurai district reported that non-

accessibility to farms was the major marketing constraint faced by them. The 

retailers in Madurai district reported location of shops in interior areas and 

prevailing tough competition as marketing constraints. 



 

6.6.5 Extension constraints 

Absence of adequate knowledge on aquariculture was the extension 

constraint faced by the farmers in both Thoothukkudi and Madurai districts. 

6.7 Policy suggestions 

 

1. Fish pathology laboratories need to be set up atleast in major breeding 

centres to overcome possible disease outbreaks. Mobile fish health centres 

with qualified professionals could be pressed into service to the farmers, 

who are in need. 

 

2. The State Government may come forward to encourage aquarists and 

interested entrepreneurs to take up farming of highly priced aquarium fishes 

by extending easy credit facilities and subsidy through bank and other 

financial institutions. 

 

3. Aquariculture industry needs to be provided with similar facilities and 

concessions as given to the agriculture sector. If possible co-operatives and 

Self Help Groups (SHG’s) could be formed to facilitate production and 

marketing of ornamental fishes. 

 

4. Licence should be provided to the farmers for importing exotic brood fishes 

to develop different strains to meet the demand for such fishes in 

international market. 

 

5. Awareness campaigns have to be launched to educate the people on the 

usefulness of undertaking aquariculture and maintaining different kinds of 

ornamental fishes. 

 



6. Training programmes need to be conducted on different aspects of 

aquariculture for short and long durations depending on the requirements of 

the clientele groups. 

 

7. More techno-economic studies may be taken up by Fisheries Research 

Institutes. 

 

8. Farmers may be encouraged to include supplementary enterprises; eg. 

Spirulina, algal culture. 

 

9. Regular follow up extension service may be provided. 

 

10. Application of econometric methods of cost studies like Linear 

Programming for cost optimization may be taken up.   

 

11. Export promotion programmes may be introduced through Marine Products 

Export Development Authority (MPEDA).  

 

12. The hobby of aquarium keeping may be popularized through mass media to 

motivate the people to take up aquariculture practice commercially. 
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