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Abstract:  An investigation was conducted on fungal infected Indian Major Carps 
viz. Catla catla, Cirrhinus  mrigala and  Labeo  rohita  collected from  Sarangpani  
Lake. During the study period from July 2011 to December 2011, total seven 
species of fungi have been isolated from the lesions and affected muscles of 
infected fishes. These fungal isolates were cultured under laboratory conditions and 
identified as Achlya americana, A. klebsiana, A. orion, A. prolifera, Saprolegnia 
diclina, S. ferax and S.parasitica. Pathogenicity of all the seven species of fungi 
was tested on different major carps. All the isolates were found pathogenic to fishes 
but A. prolifera and S. parasitica were found to be most virulent showed 100% 
mortality of the experimental fishes. Percentage prevelance of infection have also 
been found out. Maximum percentages of infections (47.4%) were recorded in Catla 
catla in the month of December and minimum (8.9%) in Cirrhinus mrigala in 
August. 
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INTRODUCTION  

Phycomycete fungi are ubiquitous components of aquatic habitats.  They are opportunistic facultative 
parasites. Saprolegnious fungi often act as wound parasites and handling fish often predisposes them to 
infection. Fish succumb to infection either under circumstances which damage their skin or when 
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predisposed to environmental stressors. Often both conditions occur together1,3. There is  a good evidence  
to   suggest  that  saprolegnian  fungi  can  act  as primary  invaders  in  physiologically debilitated  and  
immunologically compromised  fish,4.  and their  eggs5,6. Among  all Oomycetes  Saprolegnia and  Achlya 
were  more  virulent  parasites  in comparison  to  others,7,8  reported fungal infection of common  carps9 

also tested the pathogenecity of Saprolegnia and Aphanomyces  on  major  carps.  The aim of present study 
was  to  report  the incidences  of dermal  mycoses  in  Indian  Major  Carps Catla, catla, Cirrhinus 
mrigala  and Labeo rohita , their  percentage prevalence, isolation , culture and  identification  of fungi  
present  on  selected  species  of fishes and  to  test the pathogenecity  of  isolates. 

EXPERIMENT DESIGN AND SETUP 

Collection of Fishes: For  the  investigation of  incidences of mycoses in major carps, Sarangpani  lake  
have  been  selected  which is used for culture of fishes.   The  infected  fishes  were  collected  on  weekly  
basis  for the  period  of  six months  from   July  2011  to  Dec. 2011. A total number of 1,765 fishes were 
examined.  Sampling  of infected  fishes  were carried  out  by  collecting the   fishes  in  polythene  bags.  
These were bought to the laboratory in living condition. The  lesions, ulcerations, white  greyish  patches  
and  cottony  tufts were  examined  grossly   with  the  help  of  hand  lens. Isolation of  fungi  was carried  
out  by  cutting  a  small  piece  of  infected  skin  with  the  help of  sterile  scalpel  and  by  plucking  a  
small piece  of  mycelium  with  the  help of sterile  forceps  or  needle.  After  washing  it  with  sterile  
distilled  water  they  are  baited  with  different  baits  like  sesame  and  mustard  seeds.   

Purification:  Purification  of  cultures  have  been  done  by  preparing  the  cultures  on  Potato  Dextrose  
Agar (PDA) and  Glucose  Yeast  Agar (GYA). Techniques of 10,11 have been used for purification. To  
inhibit  the  bacterial  growth  500ug/ml  each  of  penicillin  and  streptomycin  was  added  to  PDA  and  
GY  agar  plates.  All the cultures were incubated at temperatures 18+2 °c. All  the  isolates  were  
identified  up  to  species  level  with  the  help  of morphological  and  reproductive  structures  by  using  
the  monographs  and  hand book 12,13. . 

Pathogenecity Test: To  find  out  the pathogenecity  of  isolated  species  of  fungi   all the  three  Major  
Carps (C.catla, C. mrigala and L. rohita ) were selected as   experimental  fishes  having  the  average  size  
of   3cm to  5cm and  weight .The  fishes  were  separately  challenged  against  all  the  seven  species  of 
isolated  fungi viz. Achlya Americana, A. klebsiana, A. orion , A. prolifera , Saprolegnia diclina, S. ferax 
and S. parasitica.   

For  this  purpose  nine  fishes  three  from each  species  were  placed  in  aquaria  containing  sterilized  
tap  water.  Before  keeping the  fishes  in  experimental  troughs  the  initial  pathogenecity  is  controlled 
by  adding  2-3  drops of   0.05 ppm  malachite green .  Fishes are provided with aeration and readymade 
food. To  remove  the  traces  of malachite green  experimental  fishes  have  been  transferred in  sterile  
tap water. The  pathogenecity  tests  were  carried out  by  keeping  nine  fishes  at  a  time  for  one  isolate  
of  fungi   in  a  sterilized  trough  containing  sterile  tap  water.  The  fishes  were  inoculated  with  small  
mycelial tuft  subcutaneously , this have  been done  by  small  scalpel  abrasion. To  increase  the  
concentration  of  zoospores  in  troughs  small  blocks  of media containing fungi, approx  1.0cm2  were      
kept  in  the  trough . Four blocks in each trough. For  control ,  in  separate  trough  nine fishes  three from  
each  species  were  kept  without  innoculation6   Continuous  aeration  was  provided  and temperature 
was 18 to 22 °c. The  experiment  were  conducted  for  six  days  and  infection  was  monitored  regularly  
on  the  basis  of  behavioural  changes, patches, lesions on skin  , mycelial  growth and  mortality  of  fish.  

RESULTS AND DISCUSSION 

Present  studies  were  conducted  on  three  Indian  Major  Carps  which  were found  infected  during  the  
study  period  from  July  2011  to  December  2011. All  the  three  carps viz. C. catla, C .mrigala and   
L.rohita    were   found  infected  with  fungi  showing  symptoms  like  de scaling , ulcerations and  
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cottony  tufts of mycelium. From  naturally  infected  selected   carps  total  fourteen  isolates were  
recovered  which  belong  to two  genera,  Achlya  and  Saprolegnia  contributing seven species  viz. 
A.americana, A. klebsiana, A. orion, A. prolifera, S.diclina, S.ferax   and   S.parasitica. During  the  whole  
study  period  A.prolifera  and  S.parasitica   were  more  dominant  by  showing  their  presence  on  all 
the three  selected  species of  fishes . (Table-1) 

Table -1: Species of fungi isolated from Indian Major Carps, collected from Sarangpani lake --July 
2011 to Dec. 2011. 

S.NO. Sp. of fungi Host Fish 

1 Achlya americana Cirrhinus mrigala, Labeo rohita 

2 Achlya klebsiana Cirrhinus mrigala 

3 Achlya orion Labeo rohita 

4 Achlya prolifera Catla catla, Cirrhinus mrigala, Labeo rohita 

5 Saprolegnia diclina Cirrhinus mrigala , Labeo rohita 

6 Saprolegnia parasitica Catla catla ,Cirrhinus mrigala , Labeo rohita 

7 Saprolegnia ferax Cirrhinus mrigala , Labeo rohita 

 

Maximum   percentage  of  infection  was  recorded  in  C.catla followed  by  L.rohita  and  minimum  in  
C. mrigala.  In C.catla it was (47.4%)   and in C. mrigala  (8.9%). Infection  was  maximum  in  the  month 
of  December   when the  temperature was low   and  minimum  in  August, during heavy rains.(Fig.1). 

 

Percentage incidence of infected fishes collected during study period 
from Sarangpani Lake, Bhopal.
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Fig.1 

 

All  the  recovered  isolates   from naturally  infected  fishes were  detected  as  pathogenic through  
experimental  infection  under  laboratory  conditions. All  the  seven species  of  fungi  successfully  
produced  abnormal  protrusions, spots on the  body, lesions, mycelial  growth on skin and  in most of the  
cases death of the fish.(Table-2& Table-3). 
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I- Infection, M – Mortality, A - C. catla ,  B-C. mrigala  , C- L.rohita. 

 

Achlya Americana: In these isolate lesions start developing on third day of innoculation by showing 
44.4% infection and 77.7% fishes died. 

A.klebsiana  :   In  this  isolate   lesion  starts  on second  day  of  innoculation  although  one  fish  died on 
the first day by showing abnormality in behavior  like unbalanced and slow swimming. 33.3% of fishes 
showed the development of infection and mortality was 66.66%. 

A.orion :    After inoculating this isolate on first day only behavioural changes were observed . On second 
day one fish died. Infection was visible on third day and 33.3% of fishes got visible infection. Mortality 
was 66.6%. 

A.prolifera : Lesions  developed on  very  first  day  of  innoculation  and  88.8% of fishes showed  
infection . Mycelium was clearly observed from lesion. All the fishes died on fourth day of experiment 
showing 100% mortality. 

Table-2: Pathogenicity test of four species of Achlya on Indian Major Carps,  C.catla, C. mrigala                   

and    Labeo rohita. 

    DAYS     

Fungal 

Isolate  Fish sp. 1 2 3 4 5 6 

% of 

infection 

% of 

mortality 

    I M I M I M I M I M I M     

                                

Achlya 

americana A-3,B-3,C-3 - - - 1 2 2 1 2 1 1 - 1 44.4 77.7 

A.klebsiana A-3,B-3,C-3 - 1 1 - 2 2 - 3 - - - - 33.3 66.6 

A.orion A-3,B-3,C-3 - - - 1 1 1 1 2 1 - - 2 33.3 66.6 

A.prolifera A-3,B-3,C-3 1 2 3 2 2 3 2 2 - - - - 88.8 100 

Control A-3,B-3,C-3 - - - - - - - - - - - - 0 0 

                                

 

Table-3: Pathogenicity test of city test of three species of Saprolegnia on Indian Major Carps,                    
C.catla, C.mrigala and L.rohita. 

    DAYS     

Fungal Isolate  Fish sp. 1 2 3 4 5 6 

% of 

infection 

% of 

mortality 

    I M I M I M I M I M I M     

                                

Saprolegnia diclina A-3,B-3,C-3 2 1 3 2 1 2 1 - 1 1 - - 88.8 66.6 

S.ferax A-3,B-3,C-3 1 - 2 2 1 - - 2 2 3 - 1 66.6 88.8 

S.parasitica A-3,B-3,C-3 2 1 2 3 3 2 2 3 - - - - 100 100 

Control A-3,B-3,C-3 - - - - - - - - - - - - 0 0 
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Saprolegnia diclina  : On  first  day  two  fishes showed the development of infection and percentage of 
lesions was 88.8% while mortality was 66.6%. 

S.ferax : Swelling and  lesion starts developing within  24  hours of innoculation and on fourth day there 
was clearly visible mycelial growth. 66.6% of fishes got external infection and 88.8% fishes died. 

S.parasitica : This  isolate  also  found  very quick in developing infection showing growth of hyphae on  
lesions  within  24 hours. On fourth day all the fishes died.  Percentage of infection was 100%   and 
mortality was also 100%.  

In control troughs all the fishes remain alive without any infection. 

Experimental  studies  showed  that  among  genus Achlya ,  A. prolifera was  found  to  be  most  virulent 
by  developing lesions in 88.8%  of   fishes  and  100% mortality  within  four  days  of  innoculation. In  
genus Saprolegnia, S.parasitica  was found most vigorous  showing  infections and  mortality in  100%  
fishes  and   complete  mortality within four days of  experiment.  

Oomycetes  which  play  an  important  role  among  the family  Saprolegniaceae  is  responsible  for  
causing fungal  disease  in fishes. 5 [32] Reported the saprolegnian fungi are  one of the major causes of 
fungal disease in fresh water fishes and their eggs.  

Some other workers also reported Saprolegnia and Achlya as pathogenic fungi from different species of 
fishes 14-21  also reported Saprolegnia  parasitica from infected Salmonids in Japan 22,23, reported Achlya  
and Saprolegnia  as  major  fungal  pathogens. In  present  study  also  from  all the  selected  fishes  
Achlya sp.  and Saprolegnia sp. have  been  isolated.  A  number of studies  shown  low temperature  delay  
the  immune  response  in fish  which  may  be  the  cause of  fungal  infection24   During  this  study  also  
maximum  infected  fishes  were recorded  in  the  month of  December  when  the  temperature was   low25  
reported  that Indian  Major  Carps  were  much  more  susceptible  to  EUS26 found  Saprolegnia was the  
most  common pathogen in  L.rohita  and  C.catla27  also  stated  that Saprolegnia sp. has  great  impact  on 
aquaculture  especially  it  can  infect  Carp  and  Tilapia. The above studies favours the present 
observations28,   was  the  first  to  demonstrate the  ability  of  S.parasitica (Coker) to parasitize a wide 
range of fishes29   demonstrated  parasitic  ability  of  sixteen  species  of  aquatic  fungi  by  conducting 
laboratory  experiments. [33] reported  A. Americana  as a parasite of C. mrigala  which  supports  the  
present  observation.5  reported A. orion as pathogen of  L.rohita. In present work also this species have 
been   isolated from L. rohita. A.prolifera  was  isolated  from  all  three major carps  and  A. klebsiana 
from C. mrigala.5,30,31 reported  S.diclina, S.ferax  and S.parasitica  as  pathogen   of  major  carps  which  
supports  the  present  findings.  In  genus Saprolegnia, S.parasitica  is  most  virulent  parasite  of fish , 
3,32,33,  reported  S. parasitica  most  virulent. The  experimental  studies  of  Saprolegnia  on  different  
species  of  fishes  have also  been  reported  by 34 [24] .  Present  study is  supported  by  above  findings  
by  showing  dominance  of  S. parasitica  in  major  carps and  it  act as most  virulent  fungal  parasite  by  
showing  100% mortality of  experimental fishes. 

CONCLUSION 

It is concluded that  Major carps  are in great  threat  to  fungal  infections  and  all  the  isolated  species  of  
Saprolegnia  and  Achlya   were  found  pathogenic  to  fishes. During low temperature months incidences 
of disease were more. For prevention and treatment further study is required. 

ACKNOWLEDGEMENT 

The   authors  would  like  to  express  gratitude to  the  Head  of  Department  of  Zoology  and  Applied  
Aquaculture, Barkatullah  University, for  providing  facility  and  equipments  for  this  work and staff   
who  helped  me. 



Pathogenicity.....                                                                                                        Rekha Chauhan et al. 

JECET; September-November, 2012; Vol.1, No.3, 422-428. 427 

 

 

REFERENCES 

1. 1. S. Sarig, The  prevention  and  treatment  of  diseases  of  fresh  water  fish  under  subtropical  
conditions,  with  special  emphasis  on  fish  farming , TFH . Publ. Inc, Jersy   city, 1971, N.J, 
127. 

2. 2. R.R. Roth.  Some factors contributing to the development of fungus infection in   Fresh water   
fish. J. wild. Dis.1972, 8:  24-28. 

3.  G.A.Neish   and G.C. Hughes.  Fungal disease s of   fish, book 6. TFH Publ. Inc.Ltd. , 1980, 159  
4.  A.D. Pickering and   P. Christie.  Fish   diseases and disorders, viral, bacterial and fungal 

Infections. International publications, New York, 1980, 944. 
5.  R.C.Srivastava and G.C.Srivastava. Fungi associated with diseases of fresh water   fishes, 

Mycopathologia, 1978b, 63:  121-126.  
6.  R.D. Khulbe, C. Joshi and G.S. Bhist.  Fungal diseaseas in Nanak sagar   lake, Nanital, 

Mycopathologia, 1995, 130:  71-74. . 
7. S.C.Sati. Aquatic fungi parasitic on temperate fishes of Kumaun Hamalaya, India. Mycoses, 1991, 

34 (9-10) 437-441.   
8. K. Chukanhom and K. Hatai,  Fresh  water  fungi  from  eggs  of  Common  carp ,  (Cyprinus  

carpio)   in Thailand . Mycoscience, 2004, 45 (1) 2004, 42-48 
9. M.B.R. Chowhury., M. Muniruzzaman., U.A.Zahura.,  K.Z.A. Habib  and  M.D. Khatun, Ulcer  

type  disease in  fishes  of  small  scale  farmer’s  pond  in  Bangladesh.  Pakistan journal of 
Biological Sciences, 2003, 6 (6), 544- 550.  

10.  W.C Coker.  The Saprolegniaceae with notes on other watermolds.  Univ.  Of North   Carolina 
Press Chapel Hill.  N.C .U.S.A.  1923. 

11. R.D. Khulbe.  The Parasitic watermolds.  Publ .  Almora, book depot, Almora.1993, 144. 
12. R.D. Khulbe. A manual of aquatic fungi.  Daya publishing house, New Delhi. 2001, 254. 
13. T.W.Johnson .  The genus Achlya. Morphology and Taxonomy, University of Michigan Ann   

Arbor, 1956,   80. 
14. K. Hatai, K. Nakamura, S.A. Rha , K. Yuasa  and  S. Wada . Aphanomyces infection in the dwarf    

gourami (  Colisa  lalia ) . Fish Patho. 1994, 29, 95-99. 
15.  G.C.  Fraser. R.B. Caliman and L.M. Calder. Aphanomyces  species associated  wih  red   spot , an   

ulcerative  disease  of  estuarine   fish  from  Eastern  Australia. J of fish disease, 19925, 15, 173- 
188. 

16.  K. Hatai   and G. Hoshiai . Saprolegniasis in cultured Coho salmon. Fish pathology, 1992a, 27:  
233-234. 

17.  K. Hatai and G. Hoshiai.  Saprolegniasis in cultured Coho Salmon, Oncorhynchus kisutch   due to 
Saprolegnia parasitica, Coker. J. of wild life diseases. 1992b, 28, 532-536. 

18. K. Hatai and G. Hoshiai. Characterstics  of  two  Saprolegnia  species  from  Coho  salmon with  
Saprolegniasis . J of Aquatic Animal Health. 1993, 5, 115-118. 

19. 19. R.J. Roberts, L.G.Willoughby and S. Chinnabut.   Mycotic aspects of Epizootic   Ulcerative 
Syndrome of Asian fishes. J.of   fish dis. 1993, 16 (3):  169-183. 

20. R.C.Srivastava. Studies on fish mycopathology, a review, Mykosen,1980d, 23,  325- 332,380- 
       391, 462-480. 
21.  M. Husain, K. Hatai and T. Namura.  Saprolegniasis in Salmonid and their eggs in   Japan. J.  

Wild. Dis.2001, 37 (1),  204-207. 
22.  Z.B. Kiziewic.   Water  fungi  occurrence  in  water  reservoir  in  zarzeczany  of  Podlasie   

provience. Waid  Parazytol,  50  (3) , 2004, 587- 593. 
23. K. Chukanhom. Study on fungal diseases of fresh water fishes in South East Asia. Bull. Nippon 

vet. Anim, Sci. univ. 54:  2005, 63-65. 



Pathogenicity.....                                                                                                        Rekha Chauhan et al. 

JECET; September-November, 2012; Vol.1, No.3, 422-428. 428 

 

24. M. Robert Durborow, J. David Wise and S. Jeffery Terhane.  Saprolegniasis   and 
Branchiomycosis of commercially cultured channel catfish, 2003, SARC Publ. No.  4700. 

25. J.H.Lilly, M.J.Phillips and K.A.Tonguthai.  A review  on  Epizootic Ulcerative  Syndrome (EUS) 
in   Asia  Aquatic  Animal  Health  Research   Institute  and  network  of  aquaticcentres  in Asia 
Pacific, Bankok, Thialand. 1992, 73. 

26. M.A.S. Jwel. And M.A.Affan.  Epizootic  Ulcerative  Syndrome (EUS) in fishes  of  small  scale  
farmers  ponds  in Bogra  District  in  Bangladesh. Univ. J. Rajshahi Univ.22, 2003,   11-18. 

27.  D.W. Bruno and B.P. Wood. Saprolegnia and other Oomycetes . In fish diseases and   disorders 3, 
viral, bacterial and fungal infections 1994, 599-659 pp.27 

28. W.N. Tiffeny . The host range of saprolegnia parasiitica Mycologia 31, 1939 b , 310-313pp.[27] 
29. H.S. Vishniac and R.F. Nigrelli  . The ability to saprolegniaceae to parasitise platy fish.  

Zoologica, 1957; 42; 131-134.29 
30. R.C.Srivastava. Studies on fungi associated with fish diseases, Ph.D thesis, Gorakhpur University, 

Gorakhpur, 1976. 30 
31. G.C.Srivastava and R.C. Srivastava. Host range of Saprolegnia ferax (Gruith) Thuret on certain 

fresh water fishes.curr. sci.1977d 46:87,1977d. 
32.  G.W. Beakes., S.E.Wood and A.W.Burr.  Features which characterize Saprolegnia    isolates from 

salmonid fish lesions, a review. In salmon Saprolegniosis Power Administration,   Division   of 
fish and wild life, Portland, Orgeon , 1994,  66 . 

33. S.A. Mastan . Incidences  of  Dermatomycosis  in fishes of  Larpur  reservoir , Bhopal,  M.P , J. of 
Herbal  medicine  and  toxicology,2008,  2  (1) , 37-40. 

34.  T.A Qureshi, R. Chauhan and S.A .Mastan.  Experimental   infection of Saprolegnia Species on 
different species of fishes. J. Nat. Cons, 2002,  14 (2) 385-388, 2 

 
 

 

*Correspondence Author: Rekha Chauhan; (PI DST PROJECT, New Delhi) Department of 

Zoology and Applied Aquaculture, Barkatullah University, Bhopal 462026 (M.P.). 

E-mail : neerusurya@rediffmail.com 

 


