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Abstract

Rice sheath rot is caused by Sarocladium oryzae also one of the major factor of rice production constrain. Hence, the present
study was conducted with an objective to assess the prevalence and incidence of rice sheath rot disease in different regions
of Nagapattinam district, Tamil Nadu, India during 2009 and assess the cultural characters and pathogenic variability among
the isolates of S. oryzae. The survey clearly revealed that the disease incidence ranged from 12.32 to 30.43 per cent showing
the endemic nature of the disease. Among the media tested both solid and liquid, PDA and PD broth was found to be the best
in supporting the mycelial growth (4.55cm) and mycelial dry weight (317.34mg) of the pathogen. Among the isolates SO, was
found as the most virulent which recorded maximum per cent disease incidence (58.33%) with maximum lesion size 39.40 mm
length and 5.31 mm width on rice variety ADT 39. Also, the study proved that grain inoculation method is a best in taking
infection and affecting crop among the different methods of artificial inoculation tested.
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Introduction

Rice (Oryza sativa L.) is the world’s most important
crop and a primary source of food for more than half of
the world’s population and grown in various agro-
ecological zones in tropical and subtropical areas,
especially in Asia, the continent accounting for 90% of
the world population (IRRI, 2015). FAO’s forecast of
global paddy production in 2017-18 stands at 484 Million
Tonnes, and aggregate rice production in India at 110.15
Million Tonnes in milled basis (FAOSTAT, 2018). Among
the various production constrains of rice, sheath rot
disease is caused by Sarocladium oryzae (Sawada)
Gams and Hawksworth has become a major production
constraint in rice because of its ability to defoliate or
remove the chlorophyll content of the leaves and to
produce the chaffy grains by hindering translocation of
nutrients from foliage to panicle leading to considerable
reduction in yield (Rice Knowledge Bank, IRRI, 2014).
Sheath rot disease occurs in most rice-growing regions
of the world especially Vietnam, Phillipines, India and
*Author for correspondence : E-mail : vengadpragathi@gmail.com

usually causes yield losses ranging from 20 to 85%
(Naeimi et al., 2003; Anon, 2012; Bigirimana et al.,
2015). Thus, sheath rot disease is very destructive to
rice crops the present study was conducted with an
objective to assess the prevalence and incidence of sheath
rot of rice in different regions of Nagapattinam district,
Tamil Nadu, India and assess the cultural characters and
pathogenic variability among the isolates of S. oryzae.

Materials and Methods

An intensive fixed plot survey was conducted to find
out the occurrence of disease incidence and severity of
sheath rot in some major paddy growing regions of
Nagapattinam district. Rice fields from twenty localities
of five regions viz., Nagapattinam, kilvelur, Vedaranyam,
Mayiladuthurai and Sirkali were surveyed. In each region,
five villages were selected for survey and in each village
five fields were selected. In each field, five plots of one
square meter area were selected randomly. Sheath rot
incidence and severity were recorded using 0-9 scale
and formula proposed by Vivekananthan et al., (2005).
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Scale used for grading

Grade Description

No incidence

Less than 1 per cent sheath area affected
1-5 per cent sheath area affected

6-25 per cent sheath area affected

26-50 per cent sheath area affected
51-100 per cent sheath area affected

O | n| W[ —| O

Sumof Individualrating 5 100
Total no.of tillers observed maximum grade

PDI =

Areaof leaf sheathinfected

Disease severity =
Total leaf sheath area

Isolation and identification of S. oryzae

Sheath rot pathogen S. oryzae was isolated from
the diseased rice sheaths showing the typical lesions of
sheath rot. The edge of the lesions was cut into small
pieces by means of a sterile knife. Then the pieces were
surface sterilized in 0.1 per cent sodium hypochlorite
solution for 30 seconds washed in three repeated changes
of sterile distilled water and then plated into Petri dishes

containing PDA medium. The plates were
then incubated at room temperature
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aseptic conditions. Three replications were maintained
for each isolate in each medium. Fifteen days after
incubation at room temperature (28+2°C) the mycelial
growth of the isolates was assessed and recorded.

Growth on liquid media

Six liquid media viz., potato dextrose broth, carrot
dextrose broth, oat meal broth, Czepek’s dox broth, Radish
broth and Richard’s broth were prepared and 100 ml of
the respective medium was dispensed in 250 ml
Erlenmeyer flasks, autoclaved at 1.4 kg/cm? for 20
minutes and cooled. The flask was inoculated separately
with fifteen days old 9mm PDA culture disc of the
respective isolate of S. oryzae. The flasks were
incubated at room temperature 28+2°C for 15 days. Three
replications were maintained for each isolate in each
medium. After incubation the mycelial mat was filtered
through a pre weighed Whatman No.1 filter paper and
then dried in hot air oven at 60°C till a constant weight
was obtained. The mycelial dry weight was calculated
by subtracting from the weight of the filter paper and
recorded.

Morphological characters

A nine mm culture disc from a 15 days old PDA

Table 1: Survey for the incidence and severity of sheath rot incited by S.

28+2°C. The tip of the hyphal growth oryeae
radiating from the infected tissue was | Sk Regions Locality Variety | Per cent | Per cent
transferred into PDA slants (Rangaswami, No. Dl,s ease | severity
1972). The fungus was purified again by Incidence
. . .S (PDD)
single hyphal tip method and mglntalned on T Nagapattinam Nagoor TRM 9 30 011
PDA slants for the further studies. > Thirmarugal | ADT36 | 2457 231
Growth on solid media 3, Polagam | ADT43 | 2201 | 2331
The following media were used for | 4. Sembiyamadevi | ADT36 | 24.07 2233
assessing the growth of S. oryzae 5. Kilvelur kilaiyur ADT39 | 2231 | 2271
1. Potato Dextrose agar medium 6. Okkur ADT39 | 2131 2504
(Ainsworth, 1961) 7. Valivalam ADT 39 2848 28.90
2. Oat meal agar medium (Booth, 1971) 8. Karunkanni | ADT39 | 25.38 27.38
3. Czepek’s Dox agar medium (Dox, 1910) 0. Vedaranyam Védamal'ai TKM9 17.81 2831
. . 10. Vettaikaranirupu | ADT 36 20.01 28.90
4. Richard’s medium (Fahmy, 1923) 11, Talaignayiru | TKM9 | 1442 | 1287
5. Carrot Dextrose agar medium (Pandey [ 1o Vadamalai TKM 9 1848 1631
and Vishwakarma, 1998). 13. | Mayiladuthurai | Kodankudi | ADT39 | 2068 | 3049
6. Radish Dextrose agar medium (Pandey | 14. Pattavarthi ADT 43 25.68 25.79
and Vishwakarma, 1998). 15. Kuthalam ADT 36 2632 2825
A nine mm culture disc from a 15 days 16. Villiyanallur ADT 39 27.50 28.38
old PDA culture of the pathogen was | 17. Sirkali Kathiramangalam | ADT39 | 3043 3241
removed using a sterilized cork borer and | 18. Kollidam ADT 43 19.80 20.72
placed at the center of sterile Petri dishes | 19. Sembanarkoil | ADT43 | 2020 2037
containing 20 ml of respective media under | 20. Nimeli ADT36 | 2432 2838
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culture of the pathogen was removed using a sterile cork
borer and placed at the center of sterilized Petri dishes
containing 20 ml of PDA under aseptic conditions. Fifteen
days after incubation at room temperature (28+2°C) the
mycelial growth and morphological characters of the
isolates were observed. The morphological characters
viz., growth and colour of the mycelium, shape and size
(length and width) of the conidia were observed, measured
and recorded (CMI, 1980).

Effect of different inoculation methods in the
incidence of sheath rot

Three inoculation methods were tested on rice variety
ADT 39 under pot culture conditions. The pots (30%45cm)
were planted with 25 days old seedlings and maintained
following standard agronomic practices. Water congestion
was provided to the inoculated plants both 24h prior and
after inoculation by spraying the plants with sterile water
and covering with polythene bags. Rice plants without
inoculation served as control. Fourteen days after
inoculation the per cent tillers infected was observed.
Five replications and three pots were maintained for each

treatment.

Grain inoculation method Mycelialgrowth (cm)

The pathogen was multiplied on paddy ||solates| PDA Czepek’sDox | Carrot | Oatmeal | Richards| Radish
chaffy grains in 250ml conical flasks. Fifty medium agar dextrose agar medium | dextrose
ml of water was added to 200 g of paddy medium agar medium agar
grains and sterilized. The flasks were medium medium
aseptically inoculated with a 9mm culture So, 426, 3.81, 3.60, 3.56, 343, 3.07,
disc of 15 day’s old S. oryzae. Then the So, 4.36, 3.63, 337, 325, 323, 2.80,
flaskswere incubated at 28+2°C for 20 | So, 474 3.63, 348 346, 318 245,
days. After incubation, the chaffy grains So, 438 3.65 353 343 3.09 2.67,
fully covered with the fungus were used [go | 411, 343 341 | 332 329 | 3.09,
as inoculum. At the boot leaf stage of the So 492 3.651 390 3.70}; 3.27}; 307

lants, single grain culture of each isolates : : : . : < .
SVith well c%eveglopedmycelial growth were 50, >1, A7, >0, >, >, | 3%,
) So, | 484 437, 371, | 330, | 328 | 3.8,

placed in between boot leaf sheath and o 270 332 312 335 327 324
panicle in each tiller after making slight 2 —d —1 —h —t —t —c
e . g So 429 3.60 341 345 328 3.01
pinprick injury with the help of a sterile 10 £ 2 £ e £ £
; . . . So 443 3.74 348 3.28 2.76 231
entomological pin and covered with moist L e c e b . b
cotton (Sakthivel and Gnanamanikam, So,, 409, 3.73, 3.54, 333, 3.28, 3.15,
1987). So,, | 484 3.88, 363, | 363, | 350 | 331,
So 445 3.53 294 301 3.01 2.75

Sheath inoculation method 14 < . i k e

I this method infocted sheatl So,, | 443, 341 341, | 320 3.7, | 313,

‘n this method infected sheaths were  [7g, 1774 43 377, 347 | 343, 333 | 301,
;‘“ into Sll?alfllplefesfaid ﬂfn lgse“ed 12 So,, | 543, 480, 394 | 374 | 361 | 340,

sventhe g et adcvesd |50 T 0 o1 o5 on,
;Von). yanap " [TSo, | 434, 365, 365, | 353, | 315 | 315,
So,, | 436, 375, 341, | 337, | 321 | 312

Spore suspension method
p Mean 4.55 3.68 340 334 330 329
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agar medium was scraped off from the surface and mixed
in sterile distilled water to obtain spore suspension (5x107
spores/ml). One drop of spore suspension was placed by
sterilized plastic dropping bottle inside the flag leaf sheath
enclosing the unemerged panicle (Narayanaprasad et al.,
2011).

Pathogenicity of S. oryzae

Rice plants of susceptible cultivar ADT 39 were
raised from surface sterilized seeds in cement pots. In
each pot six hills were maintained. The upper most flag
leaves of tillers at the booting and the panicle emerging
stages were inoculated with S. oryzae isolates by the
standard grain inoculum technique (Sakthivel and
Gnanamanickam, 1987). The incidence of sheath rot
disease was recorded 14 days after inoculation using of
0-9 scale proposed by Vivekananthan et al., (2005). The
severity of sheath rot disease was recorded by measuring
the length of the lesions. The pathogen was re-isolated
from the artificially infected plants and compared with
the original isolate maintained in the laboratory.

Table 2 : Growth of S. oryzae isolates on different solid media.

Well grown fungus on potato dextrose  values in the column followed by same letters not differ significantly by DMRT (p=0.05).
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Results and Discussion

Survey for the incidence and severity of sheath rot
incited by S. oryzae

The survey conducted to assess the sheath rot
incidence of rice in the major rice growing areas in
Nagapattinam district of Tamil Nadu revealed that the
disease incidence ranged from 12.32 to 30.43 per cent
showing the endemic nature of the disease Table 1. The
maximum per cent disease incidence (30.43%) and
severity (32.41%) was recorded in Kathiramangalam of
Sirkazhi region followed by Kodankudi (29.68% disease
incidence and 30.49% disease severity) of Mayiladuthurai
region, Valivalam (28.48% disease incidence and 28.90%
disease severity) of kilvelur region, Villiyanallur (27.50%
incidence and 28.38% disease severity) and Kuthalam
(26.32% disease incidence and 28.25% disease severity)
of Mayiladuthurai region. The least incidence (12.32%)
and severity (10.11%) was recorded in Nagoor of
Nagapattinam region. In general sheath rot disease
incidence was more in cultivar ADT 36 and ADT 39
compared to other cultivars.

The variation in the extent of the disease incidence
might be due to the prevalence of the
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(12.1%) village in Tamilnadu. All these earlier reports
corroborates with the present findings.

Growth of S. oryzae isolates on different solid and
liquid media

Among the media tested, potato dextrose media was
found to be the best in supporting the growth of
S.oryzaeasit recorded significantly the maximum mean
mycelial growth (4.55cm) and mycelial dry weight of
(317.34mg) followed by Czepek’sdox medium (3.68cm
and 280.29 mg), Carrot extract agar medium (3.40cm
and 239.36mg), Oatmeal agar medium (3.34cm and
225.44mg), Richards medium (3.30cm and 189.04mg)
and Radish dextrose agar medium (3.29 cm and
176.92mg) in the decreasing order of merit.

Among the 20 isolates SO isolated from
Kathiramanagalamvillage significantly recorded the
highest mycelial growth (5.43 cm) and dry weight (348.16
mg) on the 15" day of observation in PDA medium. The
least mycelial growth (2.31cm) and dry weight (118.76
mg) was observed in isolate SO, (Thalaignayiru) in radish
dextrose agar medium table 2. The present study clearly
revealed that potato dextrose medium as the best suited

Table 3: Growth of S. oryzae isolates on different liquid media.

isolates of the pathogen differing in their - -
virulence as observed in the present study. Mycelial dry weight (mg) - -
Similar such endemic nature of sheath rot Isolates | PDA Czepek’sDox | Carrot | Oatmeal | Richards| Radish
. o ) O i broth broth dextrose | broth broth |dextrose
disease of rice in Tanjavur district of Tamil broth broth
Nadu was earlier reported by Syamala  \™qo ™ 75840 | 30147, | 25770, | 26284 | 24250, | 178.74,
2_2?(?2“ Oﬁlz’le ii“;i teg i’ Slea(szeogi)lgeei‘;gfi So, | 17910, | 25400, | 24003, | 20846, | 16307 | 163.07,
Myanmar. Further, in Tamilnadu, all high So, | 29817, 297.17, 233.00, | 21126, | 207.10, | 162.73,
A ’ ’ So, | 32048 27111 26541 | 24841 | 20674 | 19901
yielding rice cultivars are found to be 4 b d < b b e
susceptible for sheath rot which is severe | 5% | 27700, 255.53, 21776, | 209.03, | 185.39, | 177.53,
during late kharif season (Lewin and | 5% | 29606, 22401 21033, | 11920 | 18023 | 129.07,
Vidhyasekaran, 1987). Similarly, Girish So, 25553, 236.57, 24496, | 16484 | 15410, | 14537,
(1999) conducted survey in different So, 333.30, 32841, 30032, 28045, 240.14, | 223.00,
locations of Karnataka and he identified So, 254.80; 224.80, 18143, | 18063, | 16036, | 13046,
sheath rot incidence ranged from 26.4 to SO10 299.46cl 270.31d 264.73C 242.00C 238.70b 184.18d
44.5 per cent in Bangalore area, and | So,, | 32193, 252.50, 23730, | 23656, | 21910, | 11876,
observed the maximum incidence in So, | 309.20. 309.73, 28176 | 26981 | 22940 | 21230
Tumkur 47.3 per cent. SowjanyaJakkuva So,, | 266.66, 25746, 22730 | 21841 | 19732 | 16273,
(2012) was observed that sheath rot | sSo, | 32103, | 26286, 26096, | 18153, | 164.00_ | 15576,
disease incidence ranged from 8.5 to |50 = 32776 | 31453, 307.36, | 28176, | 22940, | 19887,
35.59 with highest per cent disease [ g, | 32848 | 31073, | 264.10 | 26430, | 23848, | 23200,
incidence (35.39) in Khanapur. Whereas, 7y "["34316 | 34266, | 31843 | 31236, | 30350 | 25480,
the per cent disease index ranged from So, | 27878 26381, 23888 | 22874 | 19848, | 17774
6.67 to 37.78. Naveen kumar and 7, "175330 T 24496 | 18920, | 18029, | 14886, | 13200,
Mohanpriya (2016) was observed highest - =g " —==31350 7577 15287, | 14040 | 119.10_ | 119.10
incidence sheath rot disease were found Vi 20 b L h < < L
in Orathur (30.5%) village and least can | 31734 280.29 23936 | 22544 | 189.04 | 17692

incidence was found in Vennakuzhi

Values in the column followed by same letters not differ significantly by DMRT (p=0.05).




Table 4: Morphological characteristics of S. oryzae isolates.
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was best in supporting the growth of

Isolate Color of Type of Shape of Conidial size (um) S.oryzae with maximum radial growth
number|  mycelium mycelium conidia Length | Width (5.73cm) and mycelial dry weight
So, | White cottony | Septate hyaline | Cylindrical 3.83, 2.80, (361.67mg). Also, such variation on
aerial growth and branched growth of S. oryzae in different media
So, | White cottony | Septate hyaline | Cylindrical 324 2.63, was reported by earlier workers
aerial growth | and branched (Pandiarajakumar, 1992; Radhika,
So, Whi'te cottony | Septate hyaline | Cylindrical 4.02 248 1994; Vijayakumar, 1998; Syamala,
acrial growth | and branched __ 2007). All these earlier reports
So, Whl'te cottony | Septate hyaline | Cylindrical 3.18 274, corroborate with the present findings.
aerial growth and branched
So, | White cottony | Septate hyaline | Cylindrical 3.06 281, Morphological characteristics of S.
aerial growth and branched oryzae isolates
So, | White cottony | Septate hyaline | Cylindrical 3.78, 260, With regard to the morphology, the
acrial growth and branched fungus produced white fluffy growth
So, | White cottony | Septate hyaline | Cylindrical 4.00 290 . .
. ¢ ¢ with orange ochre tinge on the reverse
aerial growth and branched )
So, | White cottony | Septate hyaline | Cylindrical | 421 | 300, | ©°f the PDA culture plate with septate,
aerial growth and branched hyaline and branched mycelium,
So, | White cottony | Septate hyaline | Cylindrical 3.50, 271, branched and hyaline conidiophores
aerial growth and branched with hyaline, smooth, single celled and
So,, | White cottony | Septate hyaline | Cylindrical 3.90, 3.00, cylindrical conidia established in all the
aerial growth and branched 20 isolates.
So,, \Ze}i-lit;] ;:Ot::tr[lly S:f(;alt;a}:ﬁg Cylindrical 3.00 232 The aboye characters we.re. "
So., | White cottony | Septate hyaline | Cylindrical | 323, | 223 | agreement with those of the original
aerial growth and branched descriptions given by Ou (1972) and
So,, | White cottony | Septate hyaline | Cylindrical 4.09, 285, Gams and Hawksworth (1975).
aerial growth and branched However, among the isolates, isolate
So,, | White cottony | Septate hyaline | Cylindrical 3.53, 274, SO, produced conidia with
aerial growth | and branched significantly maximum length
So,, Whi'te cottony | Septate hyaline | Cylindrical 3.63g 260, (4.31mm) and width (3.01mm). The
acrial growth | and branched __ isolate SO, recorded minimum length
So,, Whl'te cottony | Septate hyaline | Cylindrical 401, 2.89, (3.00mm) and width (2.32mm) of
aerial growth and branched .y .
So,, | White cottony | Septate hyaline | Cylindrical | 431 | 301 conidia (Table 4). Similar such
aerial growth and branched Vgrlatlons in the conidial length gnd
So,, | White cottony | Septate hyaline | Cylindrical 34 275, width were also reported (Radhika,
aerial growth and branched 1994; Sethuraman, 2003; Syamala,
So, | White cottony | Septate hyaline | Cylindrical 3.30, 2.58 2007; Giraldo et al., 2015; Painkra,
aerial growth and branched 2016).
So,, Whi'te cottony | Septate hyaline | Cylindrical 320, 251 Effect of inoculation methods on
acrial growth | and branched sheath rot incidence (Pot culture)

Values in the column followed by same letters not differ significantly by DMRT (p=0.05).

for the growth of S. oryzae while radish dextrose agar
medium was the, (2015) were reported that potato
dextrose agar medium least suited for the growth of the
pathogen. Similar to the present observations Sethuraman
(2003) and Venkatesha (2015) as the best for the growth
of S.oryzae. Also, Sunilkumar and Patibanda (2017) and
Sharma et al., (2018) reported that potato dextrose agar
medium influenced for the best growth of S.oryae. The
present investigation was contradictory to Sowjanya
Jakkuva (2012) who reported that oat meal agar medium

Further, in the present study grain
inoculation technique resulted in significantly the highest
per cent disease incidence and tillers infected (57.21 and
92.10%) than other methods which was followed by
sheath inoculation method (51.62 and 74.05%) and spore
suspension method (38.47 and 53.05%) respectively.
Several workers (Estrada et al., 1979; Raina and Singh,
1980; Raju and Singh, 1981) have studied the efficacy of
different methods of inoculation and reported the
superiority of insertion of rice/pearl millet grain culture
into the flag leaf sheath over other methods. Although,
Kang and Rattan (1983) reported the development of
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Table 5: Effect of inoculation methods on sheath rot incidence (Pot Pathogenicity of S. oryzae isolates (Pot

culture). culture)
Sl. No Method No. of |Percentage | Percent The results of the pot culture experiment
of tillers | oftillers | Disease | conducted by artificial inoculation of the pathogen
inoculation Infected | infected |Incidence| revealed varied levels of pathogenicity with
(PDI) different isolates. Among the isolates of S. oryzae
1. Grain inoculation 18.42° 92.10 5721 | collected from different conventionally rice
2. Sheath inoculation 14.81° 74.05 5162 | growingareas of Nagapattinam district, the isolate
3. | Spore suspension method | 16.61¢ 53.05 38.47¢ | collected from Kathiramangalam (SO ) village

Values in the column followed by same letters not differ significantly by DMRT

(p=0.05).

Table 6: Pathogenecity of S. oryzae isolates (Pot culture).

S. oryzae Per cent Disease |Lesion size (mm)
isolates incidence (PDI) | Length width
So, 50.25 31110 431
So, 52.45° 33.62' 439
So, 4436 33.01™ 5.00"
So, 52.72¢ 36.012 4.89¢
So 51.81" 34.34 4.83
So, 53.90¢ 36.40° 436
So., 4745 35.42h 5.04¢
So, 55.64° 38.63 528"
So, 51.20° 37.00¢ 4.53m
So,, 54.33¢ 37.82° 5.24¢
So,, 4331 3091° 3.20¢
So,, 48.64' 31.14 5.01°
So,, 49.81% 36.16f 391
So,, 50.22 33.71K 467
So, 4555 33.11™ 4.86"
So,, 44720 36.30°" 4.68
So,, 58.33¢ 39.40° 5310
So, 52.11¢# 3501 4.20r
So,, 44.60° 33.83 438°
So,, 4842 36.31¢f 4234

Values in the column followed by same letters not differ significantly
by DMRT (p=0.05).

disease symptoms with injection or insertion of mycelial
cum spore suspension from PDA culture, insertion of
grain culture inoculums seems to be the most feasible
method as it produced sheath rot diseased lesions which
would facilitate better scoring. Saravanakumar et al.,
(2009) also opined that the artificial inoculation method
viz., grain culture technique was the best method for
better disease scoring. Selvaraj and Annamalai (2015)
observed that high infection frequency of S. oryzae
inoculated by standard grain inoculum technique than
other methods. However, the spore suspension method
was also reported to cause highest per cent disease
incidence than grain culture technique (Narayanaprasad
etal, 2011).

was found as the most virulent which recorded
maximum per cent disease incidence (58.33%)
with maximum lesion size 39.40 mm length and
5.31 mm width on rice variety ADT 39 which was
followed by SO, with a PDI of 55.64 per cent and lesion
size of 38.63 (length) and 5.28 mm (width) and SO, with
a PDI of 54.33% and lesion size of 37.82 and 5.24 mm.
The least PDI (43.31%) and lesion size (30.91 and
3.20mm) was recorded with isolate SO, Table 6. The
variations in sheath rot incidence in different locations
could be well attributed to the difference in virulence of
the S. oryzae isolates prevalent in the respective areas.

In a similar study, Radhika (1994) reported that the
isolates collected from Madurai and Athur were highly
virulent but the isolate collected from Udaikulam of
Ramanathapuram district were less virulent. Likewise,
Vijayakumar (1998) found that isolate collected from
Trichy, the rice belt of Tamil Nadu was the most virulent
and that from Thuthukudi (where rice is not the major
crop) was the least virulent. Sethuraman (2003) reported
that isolate collected from AC&RI, Madurai produced
maximum lesion size. Syamala (2007) also reported that
isolate collected from Thanjavur, the rice belt of Tamil
Nadu was the most virulent and that from Karur was the
least virulent. Similarly, Sunilkumar and Patibanda (2017)
reported that high pathogenic nature of isolate SO-NDP
with 1.5cm lesion length collected from naidupeta, Nellore
district, Andhra Pradesh. All these earlier reports
corroborate and lend support to the present findings.
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