RESISTANCE IN SUB1 AND NON-SUB1 RICE TO BLAST, BACTERIAL BLIGHT AND
SHEATH BLIGHT UNDER DIFFERENT SUBMERGENCE PERIODS; AND INFLUENCE
OF MICROBIAL SEED TREATMENT ON LEAF BLAST

ABSTRACT
Name: Bedanand Chaudhary Id. No. R-2012-PLP-B-01P
Semester and year of admission: First, 2012 Degree: Ph.D.
Major subject: Plant Pathology Department: Plant Pathology

Major advisor: Prof. Sundar Man Shrestha, Ph.D.

Rice is the major food crop in Nepal but the country imports rice every year to feed the ever
increasing population. Present context of climate change in current years has imposed additional
difficulties to elevate rice productivity because of higher intensity and frequencies of biotic and
abiotic stresses. Blast, caused by Magnaporthe oryzae Couch and Kohn (anamorph Pyricularia
oryzae Cav.), bacterial blight, caused by Xanthomonasoryzae pv. oryzae, and sheath blight, caused
by a fungus Rhizoctonia solani (Kiihn), diseases are major biotic stresses causing significant yield
loss. These diseases can be managed by several management practices. Use of host plant resistance
is the best and economic means for their management. However, the popular cultivars after few
years of release become susceptible to the diseases. So, a series of experiments were undertaken
for management of the above mentioned diseases at Regional Agricultural Research Station,
Tarahara, Sunsari, Nepal during the 2012, 2013 and 2014 wet seasons. Ten different microbial
isolates were used as seed treatment to test their efficacy for leaf blast management at the seedling
stage of four varieties: Swarna, Swarna Subl, Samba Mahsuri and Samba Mahsuri Sub1l (recently
released as Samba Masuli Subl in Nepal). Experiments were also conducted to understand the
influence of submergence/flooding on development of those diseases in Subl and non-Subl rice.
A total of 73 Sub1 rice lines including checks were evaluated for resistance to blast, bacterial blight
and sheath blight during 2013 and 2014 wet seasons. Seed treatment with microbial isolates varied
significantly for leaf blast control of Subl and non-Subl rice during the 2012 and 2013 wet
seasons. Among the microbial isolates, IRRI-3 and IRRI-4 isolates of Trichoderma harzianum
were found most effective in reducing leaf blast at the seedling stage of rice during both the years.
Thus, these isolates might be used as seed treatment for leaf blast management. Rice genotypes
also differed significantly for leaf blast development as measured by area under disease progress
curve (AUDPC) during both the years. Among the genotypes, Swarna Subl, with or without seed
treatment, recorded the lowest leaf blast severity. Submergence periods had a significant influence
on leaf blast development in Subl and non-Sub1 rice as measured by AUDPC during the 2013 wet
season. Seven days submerged rice plants produced the lowest AUDPC values. Rice genotypes
differed significantly for AUDPC values during 2012 and 2013 wet seasons. Blast development
decreased with increasing submergence periods, with a greater reduction in Subl genotypes.
Swarna Subl had the lowest disease severity irrespective of submergence or without submergence.
Similarly, use of submerged seedlings had a significant effect on bacterial blight (BB) severity and
its AUDPC values. The seedlings transplanted after three to seven days submergence had
significantly lower BB severity. The lowest disease was observed on rice plants transplanted after
seven days submerged seedlings. BB reduction was more pronounced in Subl genotype when
submerged seedlings were used. The AUDPC values of BB and rice grain yield were negatively
correlated with reduction of 5-6 kg ha by one unit increase in AUDPC. Swarna Sub1 showed the



lowest BB severity and AUDPC values with or without use of submerged seedlings, and produced
higher grain yield. Sheath blight disease on rice plants was not affected by transplanting submerged
seedlings. Rice genotypes also did not differ for sheath blight development when compared with
their AUDPC values. Swarna Subl performed better in resistance to the three diseases and grain
yield in the experiment and thus could be promoted for cultivation in the flash floods and other
disease prone rainfed lowland areas of Terai, Nepal. The Subl rice lines showed variation in
resistance to blast, bacterial blight and sheath blight diseases. The frequency of genotypes showing
blast resistance was higher in Subl rice lines as compared to bacterial blight and sheath blight.
Lines, such as IR09F127, 145, 146, 157, 158, 166, 229, 236, 238, IRRI-154, IR10F187, 339, 629,
Ciherang Subl and IR09F Sub-1436 were blast free in both years. IR09F173, 253, 558 and Sabitri
were also resistant to the disease. Radha 12, a popularly grown variety, appeared resistant to
moderately resistant to leaf blast. IRO9F157, IRO9F195 and IR09F236 were found promising with
score of 3-5 bacterial blight scale (moderate level of disease) during both the years. IR09F251,
IRO9F287, IR10F558, IR10F629 and IR10F616 were promising with respect to ShB incidence as
they had <10% disease incidence during both the years. Promising lines with respect to leaf blast,
BB and ShB could be promoted to yield trials for evaluation of desirable agronomic traits.
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