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ability to inhabit these locations. Distribution of the or-
ganism 1s fairly uniform over the study area. The sedi-
ment In this area was predominantly red clay and
siliceous ooze”. The nodule coverage ranged from 0 to
17%. The organism was generally associated with faecal
tubes of holothurians and acom worms, and body casts of

polychaetes, and with burrows and pellets for which they.

may themselves be responsible. The specific tracks of
these ammals could not be deciphered. A few pennatulids
were also photographed along with them.

This report acquires significance because:
(1) It 1s the first report of genus Freyella from the Indian
Ocean from depths greater than 3000 m. Since this
species was observed even at 5400 m depth, it seems
capable of surviving under extreme conditions (3—4°C
temperature; 300 x 10° to 500 x 10° pascal pressure.
(11) This is probably a new species.
(1) The species can survive on sediment substrate as
well as 1n regions of rocky exposures and thick nodule
populations.
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Spirulina platensis
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There is need for genetic improvement of the hiotech-
nologically important cyanobacterium Spirulina platen-
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sis. Repeated unsuccessful efforts to get isolated
colonies on agar plates after dilution of the cultures
and synchronous growth, in conirast to thick mat-like
erowth, from bulk inoculum prompted an investiga-
tion of the effect of Spirulina culture filtrate on
growth of fresh inoculum. The results show that steril-
ized Spirulina culture filtrate has extracellular growth-
stimulatory factor(s).

DURING efforts to obtain synchronous growth of the
cyanobacterium Spirulina platensis it was found that very
dilute cultures fail to grow and tend to lyse both in hquid
and on solid media. It appeared that a certain minimum
cell population or inoculum size 15 necessary to Intiate
and sustain growth of Spirulina cultures. Furthermore, 1t
was observed that when the inoculum size was large
enough to initiate growth of the culture the growth rate
was proportional to inoculum size. These observations in-
dicated that the inoculum has a factor that 1s necessary
for further growth and sustenance of the culture. If this
factor falls below a certain critical level, the organism
would not only fail to grow but the cells would also lyse
eventually.

The present work was undertaken to ascertain, first of
all, if this premise is true, and, if a growth-stimulating
factor does exist, whether 1t is cell assoctated or is
present extracellularly. §. platensis CFTRI cultures were
raised in Zarrouk’s' medium for six days under standard

autotrophic culture conditions* on a shaker. The culture

fluid was filtersterilized using a Millipore membrane fil-
ter (0.22 um). Different volumes of culture filtrate were
added to Zarrouk’s medium (Figure 1). The total volume
of the medium was 10 mi, to which 5 ml §. platensis in-
oculum was added, to give an absorbance at 560 nm of
0.1.

The cultures were allowed to prow and absorbance was
read periodically for'9 days. Figure 1 shows that addition
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Figure 1. Growth of Spirulina platensis CFTRL with/without added
stertlized culture filtrate.
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of the culture filorate has a pronounced and distinct
stimulating effect on the growth of the cultures. The cul-
mre containing culiure filtrate had an absorbance of 0.9{6
on day 9. as against (.63 absorbance of the control. Th}S
amounts to more than 50% increase in growth at this
point of time. Higher proportions of filtrate produced no
further stimulatory effect. Possibly, at 4% itself, whatever
factor is stimulatory to growth had aftained saturation
point for the culture under the conditions of the
cultivation. Ciferri® observed lysis of Spirulina whenever
the inoculum size was very small under mixotrophic con-
ditions and had termed it ‘mixotrophic lysis’. No tangible
explanation for this phenomenon is availabie. The present
results demonstrate that S. platensis CFTRI excretes some
unknown facior(s) that is stimulatory to its own growth,
It is understandable, therefore, that if the inoculurn size 18
small the growth-stimulatory factor coming from it is in-
adequate o support the growth of the culture. This would
also mean that a ceriain threshold concentration of this
factor would be essential.
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Effect of fern extracts on growth and
germination of fungi
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The effect of three fern extracts on growth and ger-
mination of Alfernaria brassicicola and Aspergillus
niger was studied. Extracts of all three ferns had an
adverse effect on the growth and germination of both

Fungi. Rhizome extracts were more toxic compared to
leaf extracts,

Tabie 1. Effect of fern extracts on germination, growth and sporulation in Alternaria brassicicola and Aspery

AITERNARIA BRASSICICOLA causes dark spot discase the
genus Brassica'. Aspergillus niger 15 il :‘-;upmph}rt‘ic: fun-
gus that attacks seeds/iruits of a large I]thjﬂl‘ﬂ.‘[’qibf [ﬁlfiﬂ!h
in storage 2. Spray or treatment with chemical {ungicrdes
i« the method recommended for their control. But the use
of fungiclides has some inherent problems ol toxicity. In
view of this many workers have sugpested the use of
plant extracts to reduce the incldence of  varions pfiitll
diseases 1.

Fems are generally less pronc 10O attack by
pathogens . But nothing is known aboul the toxweity ol
fern extracts to fungi. Hence in the present study an
tempt has been made to determine the effect ol extriwts
of three ferns, viz. Adiantum cadatum, Iiplazim ey
culentum and Pteris vittata, on growth, spore production
and spore germination of A. brassicicoly and A. mper.

The fern extracts were prepared by crushing 5 g preen
leaves and rhizome separately in 500 ml distlled water.
The extract was steamed for 30 min, and strained through
muslin cloth. Ten ml of extract was added o petin plates
containing 20 m! of molten potato dextrose agar (P1YA)
The plates were then inoculated with the fungi. I'or con.
trol, plates with PDA alone were mocuiated. The moca-
lated plates were incubated at 28°C for seven days. There
were three replicates for each treatment and the expert
ment was repeated thrice,

Growth was determined by measuring  the
diameter after seven days of incubation (Table 1) or
sporulation five agar discs, each of 5 mm diamweter cone-
taining sporulated fungus, were selected at randomy froum
the fungus colony and transferred to 1 'ml of distilled
water. A suspension of 0.01 ml was placed on ¢ clean
slide and examined under the microscope The number of
spores per microscopic field was counted and averngee
spore production was categorized as poor, tair, pood or
excellent (Table 1). For germination studics spores were
taken in a test tube containing 5 ml distilled water and
the suspension was mixed thorouphly. Once drop  was
placed in a cavity slide containing 0.5 ml of forn extract,
The cavity slides were incubated in a moist chamber
30°C. Gemination of the spores was obscrved after 150
and percentage of germination was calculated.

Table 1 shows that extracts of leaves and rhizomes of
all three fems had an adverse effect on germnation  and
growth ‘of both fungi. The highest toxicity was caused by

fungal

colony

tlws niger,

Germinaton of spores (%) in extracts

Growth {(mm)/sporulation in extracts

Leaf Rhizome <SG R .
Feim A brassicicola A niger A. brassicicola A.niger A brassicicola et A. niger A, brassicicoly Rhlm;:ut,m, or
A. caudatum 60.3 Y : o
D escndenon 33_; ifg ;{1} 7.2 36/(++) 32/(++) 27 /(4+) I A+)
F. vinawa 12.5 1S4 . >3 39/(++) 33/(++) 29/(++) 26/(++)
Control 07 » 05 2 g;: i 9;.2 34/(+) 28/(+) I A+) SO/(+)
1.SD ar 52 193 38 - 3 MA++++)  38/(++++) HA+++4+) 3B+ 44t)
384 2.80 2.38 2.87 2.26 .58

+, Poor {(1-1)};, 4+, fair {1 1-30;: 4+ goed (3130 Hﬁ;x{:ctlent (above 50). )
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