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Jute both Corchorus capsLtlaries L. and C. olitorius L. suffer frc.m seedling blight,

srem rot and root rot (Sawada. 1916 ; Shaw 1924 ; Varadarajan and Patel 1943).

Ghosh (1961) stared that clifferent isolates from iniected jute did not always

produce pS,cnidia (on jutel but universally produceci sclerotia or sclerotia hke

agglomeration of cells.

MATERIALS AND METHODS

Small bits of root, stem ortuber olinfected ju1e. roselle. cotton and potato were

surface sterilized with 0.01 per cent mercuric chloride. washed u'ith distilled water

and were placed on sterilized PDA (Potato dextrose agar) and incubated al 37"C

Hirsute or downy hyphal growth starled in all piates within 24 hrs' and sclerotia

appeared within 72 hrs.

*Formerly of Jute Agricultural Research Institute., Barrackpur.
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The typical cultural characters are described below as observed with the isolate

obtained front pycnospores developed on C' olitoriusL'

Cultural Characrers

Afrer 36 to 48 hrs. pale pinkish grey or greyish white hyphae grow on the bits

of the host tissue and on the medturn; most of the dishes (7'5 cm diam.) are

covered wirhin 96hrs. and rarely after I20hrs. The colour of mycelia changes. after

covering the plate to rnostly mouse grey, some greenish grey and rarely black. ln
all cases abundant small black sclerotia derelop on the surface and immediately

below the surface of the medium. In some, mycelia roll over the glass' Generally,

the hvphal growth from ciead tissues ol a jute root on PDA starts as greyish

white or pinkish grey cottony mass. later spreading radially and filling the plate.

The colour of the mycelia is influe nce d by the scle rolia which are greenish grey

to start with but are finallY black.

Myceiia in PDA consist of hyphae of different dimensions, thickness of wall,

colour and cell conient which are correlated with function.

Func{.ionally the hyphae may be classified as nutritive, \'egetati\ e and generatir e

types. The nutritir e hyphae are nlostly submerged, narro\^/ I 8 to 3.2 p., thin

walled and hyaline. They arise as branches frcm r egetative hyphae, which cree p

algng the surf'ace of the medium and send both submerged and aerial branches.

The young advancing ve getative h1-phae are full of granular contenls towards the

base and somervhat hyaline toward" the apex full of protoplasm (Fig. l). The

branching at the growing regicn is difterent fronr the typical description for the

genuS R/rlzo ctoni,) ; brltnches, rt-tore liian one, may ari:,e from the advalcing

hypSae alnrost at the tip (Figs. l-5). Before tl.re first septum is forme d 8 or more

branches and 3 to.1 secondary branches may atise fronl the advancing nrain

hypha: the first septum is r',ften forme<J al 1 to 1.6 mm au'a)' trom the tip. The

tip ofthe growinghypha and its branches are rounded and neter acute. but the

branch ilitials rnay arise as snrall conical outgrcr\Yth (buds) whiclt subsequently

have rounded tiPs (Frgs. 1.-3)'

Ihe older vegetative irypha is characteristic in har ing branches at right angles

with a slight constriorion at the bose. *ith a septum near the point of branching

(Figs.7o, tia-c & 9). t4attrrc hypiiee 3.4 to 4 tj ir broad, are greenish grel' to

brownish grey. cld hyphae turn deep brown to bright amber brown with snuff

Lrrown walls son-retimes with a pale,. iolet tinge (Fig 6). Cell contents are olten

in form oi globules or are absent. A tendency to form chlanlydospores is seen

(Fi-es. 24 a to h).
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Figs. 1.10. characteliStics of vegatative hyphae oI. M. phaseofina (,tor exp|anationsee text }

Formation o"f Sclerotiu

The generative hypha is recognised by septa at very close intervals and by the

iarge globular and granular ceil contents ( Figs. 7c,11 ). The cells at this slage are

u,*rryofiightsteelgreycolourwithapalemossgreenshineintheearlyStages'
Just before forrnatiotl of sclerotia these broad ( ? to 9 pr' ) and thick walled stout

generative hyphae ( pigs. 11,12,13, 14 ) undergo close septation producing barrel

stapea short cells and send forth thinner hyaline slender byphae from this closely

..p,u," region in all directions (Figs. l4-16). These siender hyphae also undergo

repeated septatiofl at basal region and anastomose and fuse in a cornplicated

manner giving rise to the scierotia u'hich in younger stage appear to be a round

mass of h,valine pseudoparenchymatous cells full of reserve rr':alerials (Figs'

x5'16,17.18).Anastomosesmaytakeplacebelweenthebranchesofasingle
.gellerativehypha(Fig.I6)orbetweentwoseparatehyphae(Fie.20).Theslender
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branch hyphae are mainly nutritive in iunction, In a mature sclorclia pcrtions

olthe generative and nutritive hyphae often reniain attached whcn such sclerotia

are remo','ed lrom the matrix (Iligs. 21, 22 a and b).

The mature sclerotia are dark (nrostly round) sometimes oblong cr ol irregular

sliape. 'Ihe sclerotia measure 46 35 to 81.13/t on c. oliroritr.! i thc sanle on PDA

measured 37.82i f o 123.8 y. mJStly 8d 0 1, ancl r,rund. Another isolale fron.t

C. olitoritts pro<1r-rced sclerotia on PDA n-leasuring 69 to i I 5 ;'' The excepiiol.t

was au isolate fiom C. capsularis suffering fron.i stem canker u'hich lornleci r';tilv

chlamydospore iike agglomeration (Fig. 24;)'

P.vcnidial phase

Since pvcnidia are not easily prociuced in artificial culiure, studies u'cre confined

to pycnidia forrned jn vivo. Abunclant pycnidia are formed on leales and ort

--:..J

,/a

Figs, 11-17. Different stases in formation

see text )

of se lerotiurn of M. phaseclina ltor explanation
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srems ol both capsularis and olitorius plants infected with slem rot or roct rot.

Bits of leaf-lamina bearing pycnidia, after surface sterilization, cn transfer to

PDA yielded the typical sclerotial phase as described earlier. Pycnospores in

sterile disiilted water on transfer to articial media also produced the sarne sclerotial

phase.

. brou,n to
pycnidium

range from
166 6 p. on

pycnidium

The pvcnidia from c. olitorius in transmitted light, are spherical. light

sntrffbrown, ostiolate - the ostiole having a dark rinr ; the wall of the

is pseudoparenchynratcus withcut anv slroma (Fig' 26)' I'ycnidia :

98.5x98 5 p to 151 .5x121.2 yin leal aud 151.5x 151'l p to l8l'8x
stenrs of C. olitori,-ts. Tlie wall is l0-16 p. thick. The wal1 of the
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one layer of hYalinc

pto29 p x5.0 to

t9

consists of one layer of dark pseudoparenchymatous cells' and

cells. Next to these layers is the sporogenous layer (Fig' 28d)'

The pycnospores are hyaline, cylindro-elliptical' thin walled' 13

9.5 p (Fig. 27).

sl
_7.$kr:o(.trr-x1
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Development ol PYcnidia

Abundant pycnidia areproduced on leaves of jute particularly of C' capsttloris

var.JRC4l2,fromrrluytoAuguston22.NlatitudeDiseasedleareswith
pycnidia in various stages of development were fixed in Bouin's fluid ; at the tin-le

offlxation0.2gofureaalongwith0'l5gchromicacidwasused;thefixation
time was 50 minutes. Paraffin blocks were made from some of these and stained
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Figs, 26-30. Stages of development of pycnidium and germination of p\cnosEore

- M' phaseotina ( f or explanation see text )
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sections were prepared. Sonne fixed leaves were kept immersed in lacto-phenol;
bits of this leal tissue were teased in laetophenol cotton blue. It was found that
in an infected leafl, hyphae ramify in all directions. These hyphae are hyaline
and full oflprotoplasm with many shiny spherical bodies of various sizcs. A
hypha undergoes repeated septation resulting in almost isodiarnetric cells recalling
those during formation of sclerotia (Figs. 28 a-b). Laler the celis send out
branches which twist on the central cells ultimately producing a smail sphere of
pseudoparenchymatous cells. Till this period the entire sphere renrains sllnkcn
in the lysigenous cavity of the leaftissues.

Two or more contiguous hyphae may take part in lormation of the sphere This
type o[ development has been termed compound meristoge ncus type by Kempton
(1919). It is not clear, if simple meristogenous development i.e. formation of
pycnidium from a single hyphal strand is the usual mode of developrnent of
pycni:lia ol A4. phaseolina. When the sphere atlains about two thirds of the
nornral size all traces of slron')a is lost. At this phase there is no differe ntiarion
between outer layer of cells. Although it is very difficult to say anything
definitely about the formation of the ostiole, it probably is formed much laler by
breakdown oi two or ihree cells in each of the outer layers A section through
an inrmature pycnidium of half of the normal size shorn that the innermost layer
ol cells are slightly more elongated than the outer cells. These elongated cells
later develop into very short conidiophore. In a mature pycnidium the outer
layers of cells become dark brown to almost black and angular (Fig.28d). The
inner rvall consists of ustrally 2 layers of hyaline cells. Next to this is the fertile
layer of short conidiphore s and the ccnidia. Ostiole formation starts probably
alter the first spores are cut off.

The lertile layer takes violet blue stain rvith haematoxylin and the nuclei turn
violet. Conidiophore abslricts spores singly. A pycnospore rnay contain 2-4

nuclei of different sizes. These nuclei are of disperse t1,pe. During abstriction of
spores the conidiophore shows 2-6 nuclei (Fig. 29). On gern-.ination these nuclei

divideand half of them pass into the gcrnr tube leaving in the spore case the rest

of the nuclei which degenerate in course of 24 hrs (Figs. 30 a-d).

DISCUSSION

Sawada (1916) described a pycnidia-brcaring fungus on jute in Formosa which he
called Macrophoma corchori Saw. He shcued that the fungus had a sclerotial
phase similar to what was isolated from jute and described by Shaw (1912) as

Rhizoctonia,rolariKuhn. Shaw (1924) subseqtrently conrpared the fungus lrom

-iute in India with that isolated from jute by Sawada and confirmecl that rlre iwo
were the same.

ll
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Ashby (1927) had shown that M acrophoma corchori Saw, MacropllpyniT6
phillippines Petrak and Macrophoma phaseoli Maubl. were different names for
the same fungus. He justified the separation by Petrak (1923) of the new genus
Macrophominafrom Macrophoma'to include pycnidial forms deroid .rf srroma
with long narrow thin walled elliptical spore s which remain hyaline and
continuorrs'. Since Ashby's publication (1927) the pycnidial stege has been
accepted as Macrophomina phaseoli (Maubl) Ashby and the sclerotial phase as
Rhi7ss16ili1.t baroticola (Taub) Butler. Goidanich (1947 ) changed rhe name to
Macrophomina phaseolina (Tassi) Goid.

Henson and valleau (1927) opposed the use of the name R. hataticilo (Taub)
Butler on the'ground that the genus Rhizoctonia has usually been connected uirh
a basidiornycete; but R. bctaticole which never shows any real clamp connection
and has a pycnidial phase, cannot be considered as such. Hence they are of
opinion that R. bataticola (Taub) Butler should be known by its former name
sclerotium bataticolaTaub. This view is supported by Reichert and }lellinger
(194'7) and needs serious consideration. They suggest that strains of R. bararicola
(Taub) Butler which never produced pycnidia should not be described as

Macrophomina phaseoli (Maubl) Ashby i.e. M. phaseolina (Tassi) Coid, but should
be known by the name Sclerotiwn bototicola Taub.

Ghosh (1961) lound some isolates of R. baraticola (Taub) Butler from polaro.
Hibiscus sabdarilfa var altissima and cotton which failed to produce pycnidia on
Corchorus olitorius L. but could infect jute causing various degrees of dantage.

Sclerotial character Pycnidia formed
on jute or not

Pycnospore
character

Identify

45 to 125 pr, black

hard, contour smooth,
with or wilhout
hyphal projection

45 to 125 p,., black
smooth, with hyphal
projection or only
chlamydospore like
agglomeration on a

stout hyphal axis.

126 p, and above

brownish black to black,
irregular contour, not very
hard, with stout hyphal
proiections.

hyaline. ellipsoid
to ellipso-c1,lin-
drical 13-29 y x
5 0-9.5 p.

None

None

M acrophomina
phaseolitta

(Tassi) Goid.

Rlti:oct oni a

b ut at ico lu

lTaub) Butler.

S cl ero tiurn

bataticola
Taub.

Yes

No

No

i

i
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Ghoslr et al (1964) described.an ascigerous fungus Orbilia obsata sp. nov which
was collected from the base oI the stem of C. capsulari.s plants raised in the
gamma garden with 20 Curie source at the Jute Agricultural Research Institute,
Barrackpur. Monosporus culture raised from ascospores of the fungus developed
a greenish grey mycelia on PDA with large brorvnish black sclerotia which are not
very compact. They measured 160 to 275 p; this sclerotial phase goes near
R. bataticola (Taub) Butl.

To Rhizoctonia batatcola (Taub) Butler has been ascribed many fungi which may
not be allied but produce carbonaceous sclerotia, greenish grey or dark grey

mycelia and hyphae without clamp connection. It is an artificial assemblage.
Therefore the following scheme of nomenclature somewhat on Haigh's (1930)

line who recognised three groups A, B & C on the basis of differences in size of
sclerotia. may prove convenisnt.
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