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Abstract

False smut disease of rice caused by Ustilaginoidea virens is an emerging biotic stress of rice. A field
experiment to evaluate bioefficacy of solo and combination fungicides against false smut disease of rice
was conducted in two consecutive Kharif seasons (2017 and 2018). Experiment was laid out in a
randomized block design with eleven fungicide treatments of three replications each. Disease was
measured and expressed in percent disease severity following previously described method. The data
obtained in 2017 and 2018 was analyzed after pooling. Among different fungicides tested, trifloxystrobin
(25%) + tebuconozole (50%) 75 WG at 0.4 g/ litre was found highly effective in controlling the false
smut disease with least per cent disease severity (35.87) followed by azoxystrobin (18.2%) +
difenconozole (11.4%) SC at 1ml/litre (39.90). The fungicide identified can be used for effective
management of false smut disease under field condition.
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Introduction

Rice (Oryzae sativa) is one of the leading food crops in the world and the most important
staple food in Asia. Paddy cultivation is affected by many biotic constraints such as diseases
and pests. More than forty diseases infect rice crop among them, false smut is one of the major
emerging disease in recent time [ 2, False smut disease is caused by an ascomycetous fungus
hence the name “False smut or Pseudo smut”. The disease occurrence can be correlate with
high rainfall (6.66 to 6.67 mm), high relative humidity (90%), low temperature (25-30-c), high
nitrogen application and moderate sunshine hours (6.20-6.29 hrs). Such congenial environment
is suitable for germination of overwinter survival structures such as sclerotia [ and
superfluous dormant spores i.e chlamydospores . Sclerotia produces ascospores which are
primary source of infection to rice plants, whereas air borne chlamydospores serves as
secondary source of inoculum Bl Disease transforms individual grain into initially yellow,
green and later into velvety coloured ‘“Pseudomorphs or Smut balls”. False smut not only
reduces the grain yield but also affects quality by producing enormous amount of mycotoxins,
like ustiloxin and Ustilaginoidins including ergot alkaloids (more than 100 mg per kilogram
false smut balls) which inhibit cell division in humans, animals and plants by inhibiting
microtubules formation and thus affect the health of human and livestock [ 71,

Since disease is assuming epidemic status in all rice growing ecosystems, it draws the attention
towards the holistic approach of disease management. Very few rice cultivars have moderate
level of resistance and majority of the commercially cultivated varieties do not show any
resistance to false smut [® 91, Therefore presently, the best alternative to manage the disease is
through the use of fungicides. The various studies have been reported on the evaluation of bio-
efficacy of different chemicals from different parts of the world. Many solo fungicides such as
mancozeb, carbendazim, copper oxychloride, hexaconozole, validamycin, difenoconazole,
propiconazole, tebuconazole, simaconazole and chlorothalonil have found effective in
controlling the disease [0 1L 12 13, 14, 15,16, 17. 18] |n aqddition to the solo molecules, many
combination products such as trifloxystrobin 25% + tebuconazole 50% at 0.4gm/It and
azoxystrobin (18.2%) SC + difenconozole (11.4%) SC at were also reported to be effective
against false smut disease > 2,

Although, trifloxystrobin 25% + tebuconazole 50% has been reported to be effective in
reducing the false smut severity in different locations such as, Punjab, Uttar Pradesh and
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Kerala, no systemic reports are available for its efficacy from
irrigated ecosystem of Karnataka such as, Thungh-Bhadra
paddy zone. Therefore present investigation was designed to
identify the effect of solo/combination fungicides against
false smut.

Material and Methods

The experimental design and crop establishment: the field
experiment was carried out in two consecutive kharif seasons
of 2017 and 2018 at Agricultural Research Station,
Gangavathi (15.4319° N, 76.5315° E). Three replications of
eleven fungicides were imposed to a Randomized Block
Design experiment (Table 1) planted with a popular rice
cultivar BPT5204 and bioefficacy was evaluated under
natural epiphytic condition. Crop was raised fallowing
standard agronomical package of practices for rice. Two
sprays of fungicide was given for each treatment at booting
stage [80 days after transplanting (DAT) and post flowering
(100 DAT) stage.

Disease recording: Observations on disease were recorded
after grain maturity, whereas, data on yield was recorded
during crop harvesting. Various parameters of diseases were
recorded such as, percent infected grains and panicles and
disease severity were calculated as per the formulae given
below as described previously 20211,

Number of infected tillers / m?

Per cent infected tillers = Total number of tillers / m? =100

. i Number of diseased grains / panicle
Percent infectedgrains = - - =100
Total number grains / panicle

Disease Severity (%) = Infected tillers (%) x Smutted grains
(%).

Statistical analysis: Disease severity in each treatment was
analyzed in ANOVA and recorded standard error of mean and
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critical difference between the treatments was calculated.

Results and Discussion

False smut of rice is an emerging global threat for rice
cultivation. In absence of host resistance, several solo and
combination fungicides have been reported previously against
false smut disease [ 1% 22, Rice occupies significant area in
Karnataka where false smut disease is causing significant
yield losses in all cultivated rice varieties %1, Despite of wider
prevalence of disease, the reports on bioefficacy of different
fungicides for its filed management is limited to only few solo
and combination fungicides. Therefore we designed this study
to appreciate novel, solo/combination fungicides for
management of disease in the field.

Based on the two consecutive Kharif season experiment, it
revealed that all fungicides tested are effective in reducing the
percent disease severity compared to untreated control.
Among the different solo fungicide tested, Azoxystrobin 25
SC at 1ml/It and propiconazole at 1ml/It was found to be
effective in reducing the false smut (67.71 and 87.81%).
Whereas, combination of fungicides are better than all solo
fungicides tested. Among the combination fungicides,
trifloxystrobin 25% + tebuconazole 50% at 0.4 gm/It. was
superior and recorded least disease severity (35.87%)
fallowed by azoxystrobin 18.2% "+ difenoconazole 11.4%
w/w SC (39.90%).

In recent times, in paddy, many combination fungicides have
been reported to be highly useful compare to other solo
fungicides due to their broad spectrum action at lower
dosages, target multiple diseases and most importantly low
rate of fungicide resistance development [24 25 26, 27, 28, 29,30, 31,
2, Our research suggested that combination products are
more effective than solo molecules as reported previously [,
Trifloxystrobin 25% + tebuconazole 50% is an novel broad
spectrum fungicide and has been reported to reduce the
disease severity of many rice diseases such as sheath blight B
32,331 and blast [ 24 34 grain discoloration . In this study,
we report its field efficacy against false smut disease of rice.

Table 1: Management of false smut disease of rice during Kharif 2017 and 2018 (Pooled data)

Tr. Per cent infected | Per cent infected Percent Disease  |Yield
Treatments Dosage - . -
No. tillers grains severity (gq/ha)
. 8.56 7.92 67.71
T1 Azoxystrobin 25 SC 1.0ml/ (17.00) (16.33) (55.35) 49.95
. 9.11 8.43 76.76
T2 Difenconazole 25 EC 1.0 mi/I (17.56) (16.87) (61.15) 48.92
Azoxystrobin 18.2%+ Difenoconazole 11.4% wi/w 6.22 6.42 39.90
T3 sC 1.omll (14.44) (14.67) (39.16) 5269
. . 6.27 6.26 39.22
0, 0,
T4 Metiram 55% + Pyraclostrobin 5% WG 1.0/ (14.50) (14.48) (38.76) 53.39
8.10 8.38 67.84
0,
T5 Pencycuron 22.9% 1.0 mi/I (16.52) (16.82) (55.43) 49.82
9.55 9.21 87.91
T6 Tebuconazole 250 EC 1.0ml/ (17.99) (17.65) (69.62) 47.92
. . 9.55 9.60 91.68
0,
T7 Thiafluzamide 24% SC 0.7 ml/l (17.99) (18.04) (73.21) 45.08
. . 7.23 6.74 48.70
0, 0,
T8 Flusilazole 25%+ Carbendazim 12.5% 1.0 ml/I (15.59) (15.04) (44.24) 52.14
. 9.20 9.55 87.81
T9 Propiconazole 25 EC 1.0ml/ (17.65) (17.99) (69.54) 46.21
. . 4.67 7.68 35.87
0, 0,
T10 Trifloxystrobin 25% + Tebuconazole 50% 0.4 g/l (12.48) (16.08) (36.77) 53.70
9.90 9.85 97.52
i1 Control (18.33) (18.28) (80.90) 38.65
S.Em 0.17 0.17 0.67
C.D (5%) 0.49 0.49 1.96
CcVv 3.92 3.85 2.57
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Fig 1: Effect of different fungicides and their combinations on false smut disease of paddy under field conditions during Kharif 2017and 2018.
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