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Wolfll has stated that Lymphocystis is & anigne,
benign, giant cell disease of world-wide distribution
in freshwater and marine feleosts of relatively
advanced evolutionary status. Various theories
have been presented for Lymphocystis by several
workersl 2,179,12,  However, Walker5 and more
recently Walker and Weissenbergé demonstrated
that these bodies were filled with virus particles
when viewed under the electron microscope.

FIG. 1. Lymphocystis growth on the fins and
boly of Anabas testudineus,

There is no earlier report available on the
occurrence of this disease in Arnabas testudineus,
Its occurrence has, however, been reported in
other species4.7.10, The disease is known to be
highly infectious but there is little information
about the mode of its transmission.
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STUDIES ON PROTEASE PRODUCTION IN
PENICILLIUM JAVANICUM VAN BEYMA

Penicillium javanicum Van Beyma P x26 elaborates
a proteolytic evzyme, The optimum production
of which could be induced with 10 days ircubation
at 25°C. Presence of glucose in the medium com-
pletely inhibits enzyme production.

Although the strain Pernicillium javanicum displays
a variety of biosynthetic activity ard produces a1t
biotics?, pigments?, fat?, etc., vo studies have yet been
done with regard to the abilities of the crgarist to
elaborate proteolytic enzyme.

To find out a suitable nufritional envirorment con-
ducive to steady accumulation of the enzyane the strain
P. Javanicum, Px26 was grown in Czapek-Dox
medivm where glucose was replaced by 3% wheat
bran (WB), 1%} wheat flour (WF), 3% rice bran (RB)
and 0-1%9, Bovire Serum Albumin (BSA) separately.
Thirty ml of each medium was taken in 100 ml capacity
Erlenmeyer flask and was iroculated with coridial sus-
pension having a concentration of 12+0x% 108 (approx.)
and incubated at 25°C for 10 days in the case of
BSA and 5 days in the case of others, before the
respective mycelia were collected. Ten replicates
for each medium were considered.

Wheat bran-Czapek-Dox medium (WB-CD) was
fourd to be the most suitable for protease pro-
duction angd was selected for further study. The
flasi § contairirg inoculvm were kept at difierer:
remperatures, 15° 20°, 25° 30° and 35°C and the
enzyme assay was dore on the Sth day. Opumum
incubation period of 10 days was determired by obsei-
ving the accumulation of erzyme on §th, 10th, 15th,
20th and 25th day at 25°C.

The effect of glucose or the production of erzyme
was Studied by addirg glucose at differert concer,
trations (1, 5, 10, 15 ard 20%{) to WB-CD medium
and roting the result on the 5th ard 10th days., The

nitial pH of the medium was adjusted 1o 6-5. Ore

flask without glucose was taken as the contial.

The enzyme reactior was cartied cuvt in 1 ml of
1+59”2 milk casein in 0-15 M phosphate bufferat pH 7-3
with 1 ml of culture filtiate and 1 mlethylene—~diamine
tctrancetic acid (0-458 ¢ TDTA dissolved in 100 .ml
of water) at 30°C for half an hour. The reacton

was stopped by the addition of 1-0 ml of 20°; TCA.
Precipitate was then renoved by fitipation, After
filtration, 0-6 ml of the filtrate was taken im a tube
and 4ml of protein reagent added to it, Alter 1V
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mirutes, 0°4 ml Fohn reagent was added to the nuxture
which was Ieft for 30 minutes at room lemperature.
Colour of the erzyvme assay miXture was read with
a Bausch and Lomb Speciror~ic 20 at 540 rm against
water klank, All the readings were corrected with
refercree t0 the vajues of blavks prepared by adding
TCA at 0 nurute in the reaction mixture containing
¢17yme solution, milk casen and EDTA. Unit acivity
of alkalire protease 18 expressed as the amount of
enzyme that yields a change in optical density at
340 nm equivalent t¢ 1 pg of Bovine Serum albumin
per 30 min at 30 C.

Of all the substrates tried wheat bran was found
most suitable for protease production (Table I),
Variation tn proteinase production with fermentation
medium has also been reported in other fungi®$®,
Wang and Hesseliine® reported in a more or less
similar situation that proseolytic aciuvity of Rhizopus
was higher 11 wheat flour medium than in other media.

TABLE I
Effect of substrate on mycelial growth and enzyme
production
Substrate Mycelial wt.  Upit produc-
(mg) tion of enzyme
Wheat bran 230-00 14-5
Wheat fiour 350-00 10-2
Rice bran 150-25 5.0
Bovine Serum Albumin 100-15
The dqifference in the behaviour of the organism

was ascribed as partially due to differnce in the C/N
ratio of the medium, It was also found by the same
authors that proteolytic acuvity of R. oligosporus
reached {5 maximem at 72-96 hours of ircubation,
Similar result was reported with other organisms3¥1°
alithough with  Mucor pusillus®™ the incubation
temperature for optimum preduction was 35°C.
However, the ircubation tiume requried for
optimum product.on of enzyme i3y P. javanicum
is rather long extending 16 to days atl 25° C (Figs,
1 and 2).

Epstein and B:ckwith? reported that formaiion
of inaucive enzyme is coften strongly inhibited when
the bacteria have aliernative energy source such as
glucose. Sing eral® showed that protease production
in an Aspergillus niger mutant is inhibjted in the
presence of gluscose it (he medium, A similar
situation observed by Somkuti and Babel® in Mucor
pusillus wasexplained as due to accumulation of orgaric
acid in the medium with subsequert]owering of pH.
But in the present investigation this does rot appear
to be the reason as the pH was acidic (4:5-5:0) on
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the 5th day and increased to 8-5 on the 101th day while
there was no change of proteclytic acitvity.
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~ FiG. 2 Effect of temperature on protease production
in P, javanicum.
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PASSION FLOWER MOSAIC VIRUS DISEASE
A NEW RECORD FOR INDIA

TuE genus Passiflora consists of over 300 species of
herbacecus and woody climbers, occasionally shrubs
or small trees. Passiflora caerulea, P. foetida, P,
edulis, P. alba, P. alatocaertlea, P. trifasciata, P. van
volexmi, P. holosericea, P. laurifolia, P. decaisneana,
P. murucuwia, P. quadrangularis, P. racemosa and P,
raddiona are commonly cultivated 1in India. Passion
flower (P.caerulea) plants growing in the Uriversity
campus were found to be affected by virus-like disease
with 70-80%; incidence.

The symptoms observed on young foliage of diseased
plants were dark green mosaic motthing, puckering
or blist=ring, mzalformation and distortion of leaves,
02 older leaves the symptoms of chlorotic ring spots
and moftling was evideat, no malformation or distor-
tion of the older leaves was observed. (Fig. 1). In
the case of severe infection the plants were consi~
derably stunted.

rr‘-

Fig. 1. Symatoms of pass.ox flower mosaic

virus discase on Passiflora caerulea,

Transmission studics by sap inoculation and budding
were undertaken to prove the viral ratume of the
disease in question., Sap iroculation was done by
macerating the leaves of passion flower displaying
typical symotoms of moaic with 0-05 M phosphate
buffer (plL 7-5) by pestlie and mortar. The sap was
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inoculated ou the yourg leaves of Gomphrena globosa
and Chenopodium amaranticolor by cotton swab
method. Necrotic local lesiors were produced on the
leaves of G. gichosa aiter atout 15 days of irocu-
lation while chlorotic local lesiors were developed on
C. amaranticolor afier 8 days of inoculatior. This
disease was also transmitted by budding and approach
grafting. In about 25-30 days after budding the leaves
of new sprouts arising from the budding of P. edulis
f. flavicarpa exhibited typical symptoms of mosaic
(Fig. 2). The scedlings of P. edulis f. flavicarpa
for graft transmission purpose were grown from
heatlhy seeds in earthen pots contaizing steam sterilizey
soil with compost mixture. In the case of approach
grafting, the typical symptoms of mosaic de¢veloped
after 30-35 days.

Fic. 2. Symptoms of mesaic or

passion flower
Passiflora edulis f, fluvicorpa buddlir g.

Bosides mechanical and graft transmission this aisease
was also transmitted by an aphid yector. Apkis
gossypii, Glover was found naturally colorizirg on
P.caerulea vines. Aplerus forms of A. gossypii
from naturally irfected plants wher (rarsferred 1o
seedlings of P. caerulea growr from healiby cuturgs in
gfass-house, transmiticd the discasce readily.

The ntosarc discase Lrder stuady resembles Passsilord
mosaic virus reported (rom Malaysia by Org Chirg
Ang and Tig Wen Ponhd: Passiflora rirg sposs
reported from bvory coast by De Wip® ard Passitlon
vitus  diseases reperted  from Kerys by Bakker?
in symptomatelogy ard  pamsmissicr by aphid
vecier and prafure. However, 1ot ditfers fiem possien
Nower yellow vien mosaie virus dine ne epetied frem
India by Wilsar and Sabvatapi * 1t ssptemasiolagy
and trabsmission piropernies. The rewuen of O
agmaranticelor and G, globova 1O e Prevwert yiruy s



