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COMPARATIVE STUDIES ON THE MORPHOLOGY AND PATHOGENICITY
OF FOUR ISOLATES OF RHIZOCTONIA SOLANI

P. LAKSHMANAN, AND M. CHANDRASEKARAN NAIR.

fhizoctaniaz solsnf Kuhn isolated from rice compared well in jts Morphology
with other isolates ot R. Solan/ from cowpea, Jack and Cotton. The pathological
reactions of these four jsolates varied and the one from rice was able 1o infect
all the plants tested including Manihot esculenta and Allium cepa which are new
records, On rice seedlings isolates from rice and cowpea produced almost similar
symptoms. lsolate from Jack produced only a very mild symptom and isolate from
cotton was not pathogenic to rice. The soil inoculation studies with four isolates
showed that the isolates from rice, cowpea and Jack were Pathogenic to all plants
tested. lsolate from cotton was not Pathogenic to Oryzae sative, Sorghum vulgare
and Vigna s-inensis‘ Isolates from rice and cowpea produced more or less same-
Pathogenic reactions on various hosts tested.

‘MATERIALS AND METHODS : were studied by growing them in

9 cm per dishes on PDA and in-
cubated under |aboratory conditions.
After 15 days hyphal thickness, num-
ber of sclerotia formed and size of
macro- and micro  sclerotia were

Isolates of Rhizectonia selani used
for the present studies were "obtained
from naturally infected rice (isclate
A), Cowpea (isolate B), Jack (isolate
C) and Cotton (isolate D) plants.

The cultures were purified by hyphal - Focorded,
tip method. b. HOST RANGE AND PATHOGENI-
a. MORPHOLOGICAL CHARACTERS : CITY ;

A detailed comparative studies The above four isolates were
on the morphological characters of used to study their host range and
‘three more isolates of A. Solani with Pathogenic reactions on the plants of
that of rice isolate (isolate A) was economic importance. The plants used
carried out by adopting standard for this studies were 1) Oryza sativs
laboratory techniques. The morpholo- Linn. 2) Sorghum vulgare pers. 3) Pen-
gical characters of these four isolates -  A/selum typhorides Staff and  Hubb.
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4)-Zea mays Linn., 5) Zingiber officinale
Roscoe. 6) Canavalia gladiata DC.
7) Trichosanthes anguinea Linn. 8) Abel-
moschus escufentus Linn. 9) Vigna sin-
ensis savi. 10) Arachis fhypogaes Linn.
11) ‘Allivm - cepa Linn. 12)  Manihot
esculents crantz. 13) Phasealus auvreus
Roxb and 14) Gessypivm  hirsutum
Linr, The plants were raised in 32x38
cm size earthen pots and were arti-
fically inoculated separately in aerial
parts as well as at the collor region.
The aerial inoculations were done
by placing sclerotia or mycelial bits
from the culture, Soil inoculation
was done by mixing the pathogen
‘culturerd in sand maize media near
the collor portion of the plants at
the rate of 5 gm/plant,

RESULTS AND DISCUSSION

Tha morphological characters of
the four isolates were presented in
Table 2 ° The Hyphae of isolate A
(rice) and isolate D (Cotton) are sli-
ghtl\.r'thiclaer-"than those of isolates
B (Cowpea) and C (Jack) micro scle-
rolia are produced only by isolates
B and D, Except isolate D all other
isclates

produced macro sclerotia.

Isolate D produced numerous scle-.

rotia. whereas isolates. B, C and A
prnduced 345, 210 and 165 sclerotia
respectively.

R. Solani is known as  versatile

fungus and so an attempt has been
made in the present studies to com-

pare the pathogenic reactions of rice

isolate (A), with other isolates  of
R. Solani from Cowpea (B), Jack (C)
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and Cotton (D) and the resuits are
presented in Table 2. The results
showed that of all the four isolates,
isolate from rice (A) is most virul-
ent pathogen. All fourteen Plants ino-
culated with rice isolate gave posi-
tive response. This isolate compared
well with the Cowpea isolate (B) in
its Pathological reactions. The sym-
ptoms produc d by these isolates on
rice were identical and more over
they produced more or less same
type of symptoms on plants which
were infected. A local isolate of
R. Solani from Jack (C) causing
aerial blight differed considerably
from those of rice and Cowpea iso-
lates. It produced only a very mild
symptom on rice whereas the isolate
from Cotton (D) produced no sym-
tom on rice. Cotton isolate from an
entirely different environment differed
drastically from all the other three
local isolates tested in its Pathogenic
reections on the various host plants
tested. Since cotton isolate was
collected from Coimbatore and new
to Kerala conditions, it could not

adopt itself to the prevailing local
conditions,

It is seen from these studies
that the isolates of A. Solani from
rice and cowpea are related in their
pathological potentials. The genitic
relationship between rice isolate and
cowpea isolate has already been es-
tablished by Laks{-{manan et al., (1979)-
More over the morphological chara-
cters of cowpea isolate resemble to
those of K. Micra sclerstia  (Matz)
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Table 1 Morphological characters of four R. Swlani isclates.
Charctlers lsalate A Isolate B solate C Isolate D
Range Averagn Rangs Average Range Average

Renge Average

Hyphal measure-

ment
Microsclerotia
Length

Breadth

Macrosclerotiz

-10,71 uvm

7.14 um 823 um

Absent

-8 90

GO0 wm 6375 um Absent

875 um

#E0 um E285  um

~GO0 urm

.50 mm 1.8 mm

5.36 um 7.13 um 5.36 um 625 um 7.14 um £.93 um
-7.14 um

-10.71 um
150 um 225 um
=300 um

150 vm 163 um

-225 um

1.05 mm 1.09 mm 1.05 mm 1.30 mm Absent

tength -2.00 mm -1.13 mm -1.50 mm
Breadth 1.00 mm 1.50 rm 105 mm 1.13 mm 975 um 1.74 mm
-2.00 mm =1.20 mm: -1.30 mm
Number of sclerotia 165 345 210 Mumorows
Tabie 2. Hosr range and Fathogenicity of Four isoistes of A. Sofani
HOST Isolate A Isolate B isolpte C Isotate D
I. Aerial inoculation
a, Oryza Eativa  Typical sheath blight Typicsl sheath Only a mild sym- Mo symptom
symplom produced blight symptom ptom produced with
within five days of  produced within  n  seven days
inoculation, seven days of of inoculation.
inoculation.
b. Sorghum Typical sheath blight  Typical sheath Typical sheath Typical sheath
vilgare sympiom produced blight symptom blight symptom blight sympton:

e, Pennisetom
typhaitdes

within two days of
inoculation,

Characteristic sheath
blight symptom

produced within two |

days of Inoculation,

produced within

"five days of

inoculation,

Mo symptom

pfoduced withir
five days of
inoculation.

produced withir
seven days of
inoculation,

Characteristic
sheath blight sy-
mptom  produced
within five days
of _inu:ulatinn.

Ko sympiom
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HOST lsolate A

|solate B Isclate C

isolate D

d. Zea mays Characteristic sheath
blight symptom
produced within twa

days of inceulation,

e, Allium cepa Inoculated norion

dried up,
f. Zingiber Shredding of tissue
officinale within five days of

inoculation,

g Canavalia Spindle shaped spot

gladiata within five days of

inceulation.

h, Trichesanthes Water sosked lesions

anguina within five days of

inoculation.

i, Abelmoschus Sunken spot  within

escufentus  seven days of

inoeulation.

i. Vigna Sinencis Cirawlar spot witnin
three days of
inoculation.

k. Arachis Mo symptam

hypogaea

I. Manihot Typical lzal blight
" esculenta symptom  within five

days of inoculation.

Mo symptam Mo symptom

Inoculated portion |noculated portion

dried vp. dried up.

Shredding of tis-
sue within five within five days of

days of inocula
tion,

inoculation,

No symplom Ellipsoidal spot

within five days

of inoculation,

water soahked

lesions within within five days of

five days of inoculation,

inoculation,

Sunken spot
within seven seven days of
days of inocu- inoctlation,

lation,

Web blight sym-
ptam within
three days of
inoculation,

No symptom No symptom

No symplom No symplom

Water soaked lesions

Sunken spot within

Leal blight symptom
produced within four
days of inoculation.

Characteristic
sheath blight sy-

mptam  produced

within seven davs
of ineculation,

Inoculated por-

tion dried up.

Shredding of tissue No symptom

Spindle shaped
spotl within five
days of Inocu-

lation.

No symptom

No symptom

Leal blight sym-
ptom produced
within seven

days of

culation .

in-

No symptom

No symptom
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HOST Isolaie A

lsolate B Isalate C

Isolate D -

I, Soif inoculation

g, Oryza satfva Typical sheath blight
symptom at the base
of the plant within
seven days of inocu-
latian.

b. Vigne Typical collar rot

Sinensis symptom within five

days of inoculation,

¢. Gossypivm  Collar rot and root

hirsutum 1ot symptom produced
within seven days
of inoculation,
d. Zingiber Rotting of rhizome
officinale within ten days of

imoculation.

e, Allium ceps Rotting of bulbs with
in seven days of

inoculation,

{. Phaseplus Coller rot symtpom

arreus within five days of
inoculation.
g .Amchis Black lssion at
hypegaea collor region,

h. Pennisefum
typhoides

Collor ron symptom
within five days

of noculation.

Typical sheath

Typical sheath blight

blight symptom a1 symptom at the base No symptom

the base of tne of the plant within
plant within seven seven daye of
days aof inoculatipn inoculation,

Typical collor rot collor rot

symptom ‘within

Typical
symplom within

five days of
inogutatian.

five days of
inoculation.
Collar rot and Coller rot and root
root rot symptom rot symptom prod-
produced within uced within sewven
seven days of days of inoculation.
inoculation.,

Rotting of rhizome Rotting of rhizome
within len days within ten days of

of inoculatian, inoculation. _

Rotting of bulbs Rotting of bulbs

within seven ﬂays within seven day

of incculation. of inoculation.

Collar rot symtpom Wilting of planis

within five days within three days

of inoculation. of inbculation,

SBlack lesion at
collor region. -

Black lesion at
collor region,

Collor rot symptom Collor rot symptom

within five deys within five days

of inoculation. of inoculation,

Mo avmntom

Collor rot and
100t rot symp-
tam produced
within seven da-
vs of inoculation

Rotting of thiz-

ome within ten
days of inocu-

fation,

Rotting of bulbs
within seven

days of ino-
culation,

Collor rot sym-

ptom within five

days of inogu-
lation.
Light coloured
lesion.

Collor rot sym-

ptom  within
five davs of

inoculation,
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HOST Isolate A Isolate B |solate C Isolate D
i. Sorghum Collor rot symptom Collor rot symp-  Collor rot symptom
Vilgare within five days of tom within five within five days of

inoculation.

1. Canavalia Collor rot symptom

gladiata within seven days

of inoculation.

Collar rot symp-
tom within seven

days of inoculation. of inoculation.

No symptom

days of inoculation. inoculation,

Collor rot sympiom  Collor rot sym-

within seven days plom within
seven days of

inoculation,

weber first described by Matz (1917)
as causing leaf blight of Fig. A. Mic-
ro sclerotia is also known to be asso-
ciated- with the stubbles of rice in
different parts of India (Mundkur,
1938). Lakshmanan et al, (1979)
pointed out that the pmenti'al danger
of Paddy straw as the carrier of the
arganism- serving as a primary source
of inoculum for both sheath blight
of rice and collor rot and web blight
of cowpea. It is evident from these
studies that cultivation of cowpea
as a fallow crop in rice -fields may

aggravate the problem of Sheath
blight of rice and may develop into

potential danger for these important
food crops.

Of various plants tested Manihot
esculenta and Alffum cepa gave positive

results when inoculated with rice
isolate and they are new records. In
Kerala cassava is extensively cultiva-
ted and it functioning as a colleterz|
host of the pathogen may develop
as a Potential danger.
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