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Thirty nine isolates of filamentous fungi of the genera Alternaria, Cladosporium,
Fusarium and Penicillium were isolated from 78 water samples of 15 stations during
FORV Sagar Sampada cruise No. 24 (16-11-1986 to 04-12-1986). Cladosporium
was dominant including the marine species C. herbarum. Most of the filamentous fungi
isolated restricted themselves to the coastal areas and the islands indicating their terri­
genous origin and adaptation to high salinity.

Aeromycological studies of four laboratories and hydrographic winch al'ea of the
ship revealed the presence of Aspergillus, Cephalosporium, Curvularia, Drechslera,
Fusarium and Penicillium. Fusarium was dominant followed by Aspergillus including
A·flavus.

Few studies have been made Oll filamen­
tous fungi in the open ocean~ and seas
(Johnson & Sparrcw, 1961; Roth ft al.,
1964; Willingham & Buck, 1965; Cvetkovic &
Rhtanovic, 1980). Fell (1967) reported the
occurrence of filamentous fungi while
studying the distribution of yeaits in the
Indian Ocean. It is well known that the
incidence of molds. (filamentous fungi) is
partially dependent on the proximity of the
land and terrigenous materials. These
molds show a wide range of ecological
adaptations for their existence in the
marine ecosystem. No systematic study
has been carried out on the filamentous
fungi of the EEZ along the Indiar, coast.

Thi.> paper report!> on the filamentous fungi
isolated from the water samples at different
stations during FORV Sagar Sampada cruise
No. 24 in the EEZ along the west coa!lt
of India. The aeromycoflora of four of the
laboratories and the hydrographic winch
area of the :.hip was also studied during the
cruise.
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Materials and Methods

Water samples were collected at 15 different
stations (Fig. 1) from different depths ran­
ging fl'om 0 to 1000 m with Rosette water
sampler, and with ZoBell's bacteriological
water sampler from 0 and 10m. Rosetie
bottles were thoroughly cleaned and surface
sterilized by wipin8 with cotton wool soaked
in alcohol before every operation. Hydro­
graphic parameters such as temperatUIe,
salinity, dissolved oxygen and pH were also
recorded simultaneou~ly. Processing of
samples was started immediately after the
collection was over at each station. Sam­
ples (500ml of each) were filtered separately
through 0.45 /lm pcrosity millipore mem­
brane filters. The membranes we'l'e placed
in petri plates on Gy-Agar (Johnson &
Sparrow, 1961) containing 0.01 % chloram­
phenicol to suppress bacterial growth. All
the cultures were incubated for 3 to 4 days
at 26 ± 2°C wh~n maximum fungal colo­
nies showed up. The colony counts were
then. taken f01' each samples. Forea<.;h
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~ample triplicate plates wele prepared and a
mean of the three was taken as the actual
count. Aeromycofioral studies of different
laboratories (Dry Fhh Laboratory, Wet
Fish Laboratory, Hydrographical Labora­
tory and Dry Chemical Laboratory) and the
hydrographic winch area of Sagar Sampada
were carried out by exposing petri plates with
Sabourauds Dextrose Agar (SDA) and Potato
D~xtrose Agar (PDA) fol' 5 min on alternate.
days between 10 a.m. and 10.30 a.m. for three
days. These plates were incubated at 27 ±2°e
for three to four days. The colonies were
isolated and identified according to standard
mycological books. Blank plates with
nutrier,t medium were also kept for each
set as control plates.

Table 1. FilamEntous fungi isolated from
the pelagic environment of EEZ
of west coast of India

Table 2 shows that most of the filamentous
fWlgi isolated showed restricte.d distribution
near the coastal areas and near the hlands.
This indicates that their presence was
influenced by terrigenous sources and in
most cases their terrestrial origin.

Number Frequency
of samples of
in which occurrence*
species ~.{

occurred

Species

belonging to the g~nera Alternaria, Clados­
porium, Fusarium and Penicillium were iso­
lated. Dense population was found at
stations 832, 834, 852 and 855. The fila­
mentous fWlgi isolated from the pelagic
environme:lt is presented in Table 1. Clados­
porium sp. showed maximum frequency (59 %)
followe.d by Penicillium sp. (41 %), Fusarium
sp. (14 %) and Alternaria sp. (3 %). Obli­
gate marine fungus C. herbarum represented
17 %. Control plates did not show any
fungal colony. The water samples colle­
cted using ZoBell's bacteriological water
sampler and Rosette water sampler gave
more 01" less similar results.
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mentous fWlgi present

Alternaria sp. 1
Cladosporium herbarum
(Pers.) Link ex
S.F. Gray 5

Cladosporium sp. 17

Fusarium sp. 4

Fig. 1. Map showing location of sampling stations.

Rasults ftt:.d Dlscussion

Twenty nine out of 78 water samples
collected were positive to the presence of
fungi (37 %). Thirty nine fungal isolates
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Table 2. Filamentous fungi isolated from herbarum
different water samples in the EEZ 50 6 C. her~
along the west coast of India bamm

100 20 Clados-
Station Position Depth Total Species porium
No. (m) no. of isolated ~p.

propa- 500
gules per
litre 834 13°00 N 0 28 Alternaria

821 09°00N 0 72°30'B sp. and
71 °30' E 10 4 C. her- Penicil·

barum liumsp.
50 6 Clados- 10 36 Penicil-

poriumsp Jium sp.-
100 and Cla-
500 dO!>'jJorium

1000 sp.
826 1l00ON 0 14 Fusarium 20 4 Cladospo-

73°30'E sp.and rfum sp.
Penicil- 30 8 Clados~

Hum sp. porium &p
10 2 Cindos- 40 12 Clados-

porium sp. parium sp
50

100 839 14°ooN 0 4 Penicil-
500 71 0 51'B lium sp..

1000 10 8 Pl:.nicil-
830 11°59'N 0 16 Clados- lium sp.

parium 50
::,p. 100

700 03'E 10 500
50 843 15°4S'N 0 -

100 69°14' E 50
500 SO

1000 100
832 12°00N 0 34 Fusarium 500

sp., 849 17"OON 0
71°58' E Penicil- 72°31' E 10 2 Clados-

lium sp. poriumsp.
and Cla- 20 40 C.her-

dosporim sp. barum
10 18 Fusa- 30

rlumsp. 70
Ptnicil- 850 16°00N 0 14 Clados-
lium sp. 7r4S'E porum sp.
artd Cia- and Peni-

dosporium cfllium sp.

Vol. 27, 1990



72 N. PRABHAKARAN AND RANU GUPTA

Table 2 (contd.)
10

30
75

100

18 Cla-
dosporzm
sp.

856 10000N 0

75°40'E 10
30
75

100

851

852

853

, 854

855

30
75

100
14°00 N 0

30

50
75

13°00N 0

74°00'E 10
30
75
90

12°00N 0
74°36'E 10

30
50

100
11 cOON 0
7so09'E

10

30

75
100

4 Clados·
poriumsp.,

14 C.her-
barum

24 Fusarium
sp.and

Penicillium
f>p.

20 Penici­
lliumsp.

8 Clados-
poriumsp.

'12 Penicil·
limn sp.

32 Clados-
porium
sp. and
Penicil·
liumsp.

12 Clados·
poriumsp

6 Clados-
poriumsp.

In his study of Indian Ocean, Fell (1961)
reported 30% samples positive to molds
with an average of 3 cells per litre of water
sample. He too concluded that their inci­
dence appeared to be partially dependent
on the proximity of land and tenigenous
materials. Willingham & Buck (1965) also
observe.d that the fungi exhibited a wide'"
range of ecological tolerance and high phy­
siological adaptations.

Of the 406 fungal colonies isolated from
45 plates examined for the aerom)'cufloral
studies of the ship, maximum number of
colonies were from the Wet Fhh Lahoratory
and then the Dry Fish Laboratcry as com­
pared with the other laboratories tested.
The fungal species isolated listed in
Table 3 and Table 4 show their frequenc)'.

Table 3. Species of filamentous fungi iso­
lated from different laboratories
and mar thE hydrographical winch
of FORV Sagar Sampada

Aspergillus flavus Link
A.jumigarus Fresenius
A. niger van Teighem
Aspergillus sp.
Cephalosporium sp.
Cladosporium resinae (Linadau)
de Dries
Cladosporium sp.
Curvularia sp.
Drechslera sp.
Fusarium equiseti (Corda) Sacco
F. sol'Uni (Mar.) Appel and W"ll
Penicillium &p.
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Table 4. List of filamentous fungi recorded
from the laboratories and near
hydrographical winch of FORV
Sagar. Sampada

Total Percentage
number of of
colonies conttibution

Mycofiora

Hydrographical
Laboratory

Aspergillus niger 20
Aspergillus sp. 15
Cephalosporium sp. 4
Cladosporium resinae 1
Curvularia sp. 3
Dnchslua ~p. 1
Fusarium solani 50

Dry Fish LaboratolY
Aspergillus jlavus 13
A. fumigatus 24
A. niger 11
Fusarium equiseti 8
F.solani 40
Fusarium sp. 18
Penicillium sp. 3
Unidentified 2

Wet Fish Laboratory
Aspergillus flavus 14
A. fumigatus 12
A. niger 24
Cephalosporium sp. 1
Curvularia sp. 12
Fusarium solani 48
Fusarium sp. 10
Unidentified 1

Dry Chemical Laboratory
Aspergillus niger 4
Aspergillus sp. 2
Cephalosporium sp. 3
Cladosporium resinae 1
Penicillium sp. 24

Hydrographic Winch Area
Fusarium solani 1. 3
Penicillium sp. 24

21.28
15.96
4.26
1.06
3.19
1.06

53.19

10.92
20.17

9.24
6.72

33.61
15.13
2.52
1.68

11.48
9.84

19.67
0.82
9.84

39.34
8.20
0.82

11.76
5.88
8.82
2.94

70.59

35.14
64.86

erlvironment dUWlg the cruise. Table 4
shows that F. solani was recorded most fre­
quently in Hydrographical LaboratOly, Dry
Fish Laboratory and Wet Fish Laboratcry,
while penicillium sp. dominated Dry Chemical
Laboratory and hydrographic winch area.
This initial study of the aeromyccllora of
the Fishel'ies Oceanographic Research Vessel
Sagar Sampada reveals that a good popula­
tion of filamentous fungi are inhabiting
the laboratories and the shipboard. Somt
of these fungi are well known as fish patho­
gens. F. solani is a common fish pathogen
often found in aqu2tic environment (Alder­
man & POlglase, 1986). A. fiavus, F. equiseti
and other::. have been reported from decaying
dried fishes in the Cochtn market (Ranu
Gupta & Samuel, 1985). Presence of
A.ftavus ifl the Wet Fish Laboratory an.d
Dt)' Fish Laboratory of the ship can be
hazardous in view of their representatives
well known to be producing vimlent group
of mycotoxins, the afiatoxins in the infected
poultry feeds (Diener, 1965; Gallagher et
al., 1978). FORV Sagar Sampada is a
research vessel and does not catch fishes for
consumption, but the commercial fisheries
vessels should watch out for such hazardous
contaminations of their catches.
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express their thanks to CMFRI., Cochin for pro­
viding facilities to carry out this work. The first
author expresses his gratefulness to CSIR, Govern­
ment ofIndia and the second author toDOD, Govern­
ment of India for financial assistance.

References

Alderman, D.J. & Polglase J.L. (1986) in
The Biology of Marine Fungi (Mos'i>, S.T.
Ed.) Cambridge University Press, Cam­
bridge, P. 189

Majority of them were not isolated from
the water samples collected from the pelagic

Vol. 27, 1990

Cvetkovic, M. M. & Ristanovic, B. (1980)
J. expo mar. BioI. Ecol., 43, 193



74 N. PRABHAKARAN AND RANU GUPTA

Diener, U.L. (1965) Pit. Dss. Repte. 49, 931 Ranu Gupta & C.T. Samut.! (1985) Fish.
Techno!. 22, 132

Fell, 1.W. (1967) Bull. mar. Sci., 17, 454

Gallagher, T., Rex Benjamin & WilSOfL, 1.
(1978) Mycopathologfa, 66, 183

Johnson, T.W. Jr. & Sparrow, F.K. (1961)
in Fungi in Oceans and Estuaries, J.
Cramer, Weinheim, p. 668

Roth, F.1. Jr., Orpul, P.A. & Ahearn, D.G.
(1964) Can. J. Bot. 42, 375

Willingham, CA. & Buck, J.D. (1965)
Deep Sea ResEarch 12. 693

FISHERY TECHNOLOGY




