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ORYZAE CAV. CAUSING. BLAST DISEASE OF RICE
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A FUNGUS rescmbling Piricularia oryzae Cav., the causal organism of blast
disease of rice, has been recorded on several wild grasses occurring in rice
fields and bunds as well as on species of Cyperaceae, Commelinacea, Musaceae,
Zingiberaccae, and Cannaceae (Thirumalachar et al., 1956; Meredith, 1962;
Asuyama, 1963). Whether these hosts serve as collateral hosts for the pathogen
on rice, enabling it to survive through the ofi-season when rice is not cultivated,
is an important question. A considerable amount of attention has, therefore,
been paid by workers to study their comparative morphology and their infec-
tivity on rice. The literature on the subjcct has been critically reviewed by
Padwick (1950) and more recently by Asuyama (1963); however, contra- -
dictory results have been obtained in cross-inoculation studies carried out
by several workers.. The present study was therefore undertaken to find
out whether the grasses studied served as collateral hosts for the rice blast
pathogen or not.

Isolates obtained from the grasses were compared with one another
and with Piricularia oryzae occurring on rice, in respect of morphology,
growth-characters, and pathogenicity on the different hosts. The results
of the study are presented below.

MATERIALS AND METHODS

Five isolates of Piricularia spp. were obtained from the following grasses:

1. Panicum repens Linn.
2. Brachiaria mutica Stapf.
3. Leersia hexandra Swartz.
4. Digitaria sanguinalis (Lim.) Scop.
5. Digitaria setigera Roth apud Roem et Schultt.
These isolates were compared with Piricularia oryzae Cav. from Oryza

sativa L. (variety Co. 13).
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The spore-morphology of the above-mentioned six fungi was studied
with freshly-harvested spores from host-lesions. Two hundred conidia
were measured in each 1nstance -

" The growth-characters and sporulatlon of the 1solates were studled on
oat meal agar with trace of thiamine and biotin, the cultures being maintained
at 25°C. The amount of sporulatlon was descrlbed as *Nil’, if absent,
sparse (), fair (+ +), or profuse +++), Judged from the den51ty of spores
per uniform microscopic field: of a spore'—suspensmn prepared from identical
amount of fungal matrix, : .

In addition to the study of the morphology, growth-characters of the
isolates were observed on special media prepared with the extracts of leaves
of the respective hosts. A quantity of twenty-five grams of fresh leaves of
the individual grasses or rice was taken in 250 ml. of distilled water, and host
extract.was prepared and utilised in making a host-media with 2% agar.

For cross-inoculation studies, the different grasses were raised in pots -

along with the rice variety, Co. 13, in an enclosure and seven days before
inoculation -the entire aerial portions of the different hosts were cut off and
the plants were placed under cover. ' The fresh-foliage which emerged during
the ensuing seven days were inoculated with spore-suspension, which was
prepared by harvesting spores from 15 days old culture of the respective
pathogens cuiltivated on oat meal agar with traces of thiamine and biotin,
kept at 25°C. Appropriate uninoculated controls were kept in each case.
Inoculations were carried out in the evening when the temperature was
favourable, i.e., below 26° C. The plants were kep* under moist cloth curtain
overnight. Observations on the infection which developed, if any, were
recorded a week after. Only typical blast-lesions were taken to represent
successful infection. ~ Flecks and pinpoints of penettration were. noticed in
most cases but were not considered successful infection. Reisolation of the
fungus was resorted to for:confirming successful: iriféction.

1

“RESULTS
Morphologzcal Studzes o

The isolates studied were of the same shapc W1th typlcally obpyriform
conidia, with 2 septa each, a characteristic hilum marking the place of detach-
ment from the con1d10ph01e thc hilum was occasionally eccentric in its

d1spos1t10n the conidiophores were septatc pale olivaceous to brownish.

Though “closely resembhng one - another in shape, distinct “differences

in spore size could be seen amongst the isolates. The'fungus from Leersia
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Fic. 1. Showing the morphology of conidia of the different isolates of Pirlcularia
studied from host-lesions. A. Piricularia oryzae. B. Piricularia grisea f. sp. brachiaride
comb. nov. C. Piricularia grisea, D. Piricularia leersiae. E. Piricularia grisea . sp. digitarid
setigera. F. Plricularia grisea f. sp. panicae.

hexandra had the longest spores being 25-35p in lIength, the spores from the

isolates from Brachiaria mutica and Oryza sativa rescmbled cach other .c]oseiy

in sizc, being 17-25 p in length; while the spores of isolates fiom Panicum

repens, Digitaria sanguinalis and Digitaria setigera fecll into a third categor

being 19-26 12 in length. The measurement of the conidia from host-lesion;

are presented in.Tables IAand-IB- . . ... ... .. R,
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- Showing conidial measurements of Piricularia spp. from host-
lesions, as described by original authors

Name Name of host *~ Dimensions Name

Sk No. of o from which in and Year
fungus obtained e author

1 Piricularia grisea Digitaria sanguinalis - | 18X 9  Saccardo 1880

2 Piricularia oryzae  Oryza sativa 20-22x 10-12 Cavara 1891

3  Piricularia leersine  Leersia oryzoides 20-35Xx 7-10 Sawada 1917

TABILE I B

Showing conidial measurements of Piricularia spp. from host-
lesions obtained by present authors

CD.

Name of for compar-
Sl.  Name of host from Dimensions Mean  ing mean
No. fungus which , inp length length
obtained except
for No. 6
1 Piricularia  Digitaria
grisea sanguinalis 19:2-25-6%8-0- 9:6  6:50
2 Piricularia  Brachiaria
griseaf.sp.  mutica
brachiariae 17-6-25-6x8-0- 9-6 6-04
3 Piricularia  Digitaria seti-
griseaf.sp.  gera
“digitaria '
setigera 19:2-25-6%8:0- 9-6 7-13 0-14

4 Piricularia Panicum
griseaf. sp. repens

‘panicae - . 1942-25-6%9-6-11-2  6-82
5 Piricularia  Oryza sativa ‘ o
.oryzae .. 17-6-24:0x8:0- 9-6 6-04

6 Piricularia Léersia o , | '
o leérsiae - hexandra .. 25-35:2° x8:0- 96 927

e
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-Culzural S’mdies

(a) On oat meal agar wn‘h‘ t/uamme and bzotzn ——The co]our of the ‘aerial
mycehur;, the; an*lount of mycelmm theé natirte ‘of gtowth (submerged “of
: _acnal) and sporulatlon varled from one. 1solate fo {he other’ (Table ). ’I'h¢
varlatxon observed amongst 1hc ﬁve grass 1solates was wﬂhln ‘the’ range of
. variability of these characters recorded for Piricularia oryzae from nce (Henr§
et al., 1948).

TABLE II

Showing cultural characters of different isolates of Piricularia spp.
on oat meal agar with thiamine and biotin at 25° C

Host Colour  Amount of Sborulatiohi
Sl. No. isolate of aerial Type growth  (after 15 days
: from mycelium  mycelium . of growth)
1 Panicum Gray with ++  Aerial and flat Present
repens white with fair : : o
patches amount of
mycelium |
2 Barchiaria  Blackish- +++ - Fluffy and aerial Present
mutica white o
3 Leersia Whitish- + Little surface Present
hexandra brown growth and
‘ aerial
4 Digitaria seti- Dark black Nil Submerged . Present . .
gera L
5  Digitaria Brownish- Nil Submereed Present
sanguinalis  black | o
6  Oryzasativa Ash -+ Aerial Present

4+ Fair; + + very fair; + + 4 gbundant.

(b) On host-media.—The observations made on the radial growth, amouni
and colour of aerial mycelium of the different isolates on the host-media are
presented in Table III.

. The media prepared from.Oryza safiva, followed by the one prepared
from Leersia -hexandra, were more fayourable than the other host-media for
xadial growth of-all the isolates -studied except for the fungi from Leersia

&
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hexandra and Digitaria setigera; in the case of these two isoatcs all the host-
media were equally favourable for their radial growth. The medium prepared
from the grass, Digitaria setigera, was found to be relatively better suited for
the, productxon of mycehum than other media.. The colour of aerial mycelium
was similar in the difierent host-media, but the isolate from Leersia hexandra
became slightly darker when grown on media preparcd with Brachiaria mutica

or Oryza sativa.
TABLE IIT

Showing results of cross-inoculation on hosts with different
' isolates of Piricularia spp.

Name of host Name of hosts inoculated
from which .
isolate Brachiaria Leersia Digitaria Digitaria Panicum  Oryza

was obtained  mutica  hexandra setigera sanguinalis  repens sativa

Brachiaria .

mutica + — - - — —
Leersia

hexandra - -+ - -— — —
Digiraria

setigera - -— 4 a— —— —
Digitaria

sanguinalis - - - + - —_
Panicum repens - - - - + —_
Oryza sativa L. .

(CO. 13) - - — —— —— . +

+, Typical lesions with spores. —, No typical lesions with spores.

No significant d:fferences Wwere observed with respect to sporulation of
the dificrent isolates studied on the various host-media.

(¢) Cross-inoculation studies on hosts.—The results obtained from crosse
inoculations mede with the isolates on the different hosts are presented in
Table IV.

The cross-inogulations made during two crop seasoné clearly indicated
thet the pathogen, Piricularia oryzae, from rice did not cross over to any of
the grasses studicd; nor did the isolates of Piricularia from the grasses studied

e
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o
TABLE IV
Showing rate of radial growth cultural and physiological characters
of different isolates of Piricularia spp. on host media at 25° C.
Name of host Name of host Rate of Amount Sporulation
* SI.  from which  from which  radial  Type of of Colour of after
No. medium isolate  growthin  growth acrial mycelitm 14 days
was obtained was obtained cm./day mycelium growth
«*
1 Panicum repens Panicum repens 0-46  Flat 4+  Gray-white +
» B. mutica 0-46  Littleaerial 44 White +
mycelium
little
L. hexandra 0-59  Aecrial mycoli~ 4 White + i
lium f
D. setigera 0:45 Submerged Nil Dark —
0. sattva - — - — —
2 Brachiaria Panicum 0-44 Flat aerial 4 Grey with Nil ;
mutica repens white |
atches !
B. mutica 0-35 Flocculent + -+ hite Nil ]
and acrial |
j % L. hexandra 0-36 Little surface 4 Whitish- Nil
growth and brown
aerial
D. setigera 0-52  Submerged Nil ~ Dark Nil i
) 0. sativa 0:40 Flufiyand  4-+ Groy Nil
aerial
. 3 Leersia P. repens - - — -
hexandra B. mutica 056 — L - Grey-white 4 -4
L. hexandra e —_ — —_ —
D. setigera 0:69 —~ —_ Dark -
1 9 " 0. sativa 0-55 — ‘ - Ashy grey +
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TABLE IV (Contd.)

— Information not available. -

4+ Sparse.
++
+++

Fair.
Profuse.

Information not available.
+ Sparse.
-+ - Fair.
+ -+ Profuse.

Name of host Name of host Rate of Amount Sporulation
Sl.  from which  from which  radial Type of of Colour of after
No. medium isolate  growth in growth aerial mycelium 14 days
was obtained was obtained cm./day mycelium growth
4 .Digz‘tari'a P. repens — Little fluffy at  + +  White +
setigera central and
aerial
B. mutica 0-47 Fluffy and 444  White +++
flocculent
and aerial
L. hexandra 0-48 Flatand aerial + ‘White ++
D. setigera 0:-50 Flatand aerial -+ Whitish-grey Nil
0. sativa —_ —_— —_ —_— —_
3 Oryzasatica  P.repens 0-56 Flatand + Grey-white +
aerial
B. mutica 0-54 Fluffy and ~+ 4 White —
aerial
L. hexandra 0-68 Flat with little -+ Grey-white —_—
aerial myce-
lium
D. setigera 0-63 Submerged Nil Dark -
0. sativa 0:56 Flat and + Grey -
_ aerial
Amount of mycelium Sporulation

YL of
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cross over to rice..' The pathogen isolated from any particular host was
pathogenic on its own host only.

DISCUSSIONS

‘Successful infection of other species of Gramineae with the isolate from
rice has been reported by Thomas (1940), Kawamura (1941), De Guitterrer.
(1954), Latterell ez al. (1960) and several others; infection of rice with isolates
from grasses has been reported by Kawakami (1902), Ramakrishnan (1948),
Kuribayashi (1953), ICAR Report (1954), Srinivasan and Vijayalakshmi
(1958), Krishnaswamy et al. (1959), Piagiatgong (1961); while a few workers
like Sawada (1917), Mc rae (1922), Mehta et al. (1953), Thirumalachar e? al.
(1956), Govinda Rao and Koteswar Rao (1958) and Wilson (1962) have
reported that they could not establish cross-over in either direction with the
1solates studled by them.

Lastly, it may be pointed out that reports of successful cross-infection
of some isolates from some specific grasses to rice or vice versa have been
contradicted by later 'workers.

The data presented in this contribution indicate that the isolates of Iiricu-
laria from the different graminaceous hosts studied are independent entities
pathogenicaily. - There were also some differences in respect of spore-size
especially in the “isolate from Leersia hexandra. The range of variability
in other cultural characters like type of growth and amount of aerial mycelium
was thhm the range for such characters of Pzrzcularza oryzae from rice.

A poss1ble cxplanatlon of successful cross-over reported hitherto may
lic in the. fact that pmpomts of penetration seen as flecks might havc been
considered as ‘a positive infection, whereas in the present study the develop-
ment of typical lesions was the criterion adopted to assess successful infection.
If the possibility of natural infection could be ruled out in such studies, the
presence of a virulent biotype of the pathogen which under certain conditions
‘might successfully cross over to other hosts could also be considered. A
-gexual cycle in -grass-hosts may give rise to such biotypes. Based on the
‘present evidence. it is very necessary to clarify further the position regardmg
the identity and nomenclature of the grass isolates studied.

- “Piricularia grzsea on Digitaria sanguinalis is the type species of the genus
‘(Saccardo, 1880). Piricularia oryzae was subsequently described on riee
by Cavara (1891). The two fungi resemble closely each other morphologically
-and they have been- considered to be synonymous by workers who had
succeeded .in -cross-inoculation - studies with- the -two isolates. - Recently,
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Latterell et al. (1960) had suggested that the pathogen on rice be named as

Piricularia grisea f. sp. oryzae in view of the fact that the rice pathogen

resembled closely Piricularia grisea as orlgmally described but differred from
it in its pathogenicity.

Asuyama (1963), however, has suggested the use of the name Piricularia
oryzae for the pathogen from rice, due to its long usage and familiarity,
although strictly speaking it should be decmcd only as a forma specialis of

the species, Piricularia grisea. The present authors agree with the view
expressed. by Asuyama (1963). |

. The valid criteria for the ercction of a species in a genus like . Piricularia
would be the morphological differences and differcnces in host-range. A
varietal name may accommodate fungi having morphological differences
alone, having common host-range and the erection of formae specialis is justi-

fiable for those biological entities which are morphologlcally alike but differ
in their pathogenicity.

Based upon the above crltena the isolates studied may be demgnatcd
as follows

1. Pzrzcularza oryzae Cav, on Oryza sativa L.
2. Piricularia leersiae (Sawada) Ito on Leersia hexandra Swartz.

3. Piricularia grisea (Cke) Sacc. forma specialis brachiariae f. sp. comb.
nov. on Brachiaria mutica Stapf.

4. Piricularia grisea (Cke) Sacc. forma specialis digitaria setigera f. sp.
nov. Digitaria setigera Roth apud Roem et Schultt.

5. Piricularia grisea (Cke) Sacc. forma specialis panicae f. sp. nov
~ Panicum repens Linn,
SUMMARY

“The grasses Panicum repens, Brachiaria mutica, Leersia hexandra, Digitaria
sanguinalis or Digitaria setigera do not seem to serve as collateral hosts for

_ Piricularia oryzae Cav. pathogen of blast disease of rice. The pathogens -

studied exhibited distinct host specificity.

The isolates of Piricularia on Panicum repens, Brachiaria mutica and
Digitaria setigera have been identified as formae specialis of Piricularia grisea
(Cke) Saccardo. The accommodation of the isolates of Piricularia on Digitaria
- sanguinalis, Oryza sativa and Leersia hexandra as Piricularia grisea, and
Pzrzcularza oryzae and as Piricularia leersiae respectively, is accepted.

.
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