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ABSTRACT

Sunflower is an important oilseed crop belonging to Asteraceae family known for its edible oil produc-
tion in the world. Foliar diseases contribute to major yield loss in oilseed crops. Among them,
Alternaria blight of sunflower is one of the destructive foliar disease which affects the productivity of
crop and causes yield loss upto 80 per cent under severe conditions. Integrating the bio-agents along
with fungicides helps in managing the disease as well as improve the productivity of the crop.
Evaluation of bio-agents involving Trichoderma harzianum, Pseudomonas fluorescens and fungicides
with § treatments was undertaken in field conditions against Alternaria blight of sunflower during
Kharif 2025. Among the treatments T (seed treatment with P, fluorescens @ 10 g kg™ seed followed by
foliar spray of P. fluorescens @ 10 g L™! at 45 days after sowing (DAS) and difenoconazole + propi-
conazole @ 0.25 ml L™! at 60 DAS) was effective with lowest per cent disease index of 30.81 as com-
pared to untreated control (7g). Our study demonstrates that integration of P. fluorescens with fungicide
was most effective treatment with high yield, grater disease suppression and superior economic returns.

Keywords: Sunflower, Alternaria blight, Bio-agents, Disease management

Introduction

Sunflower (Helianthus annuus L.) is edible oilseed crop cultivated in the world throughout the year due to
its adaptability to different environmental conditions, tolerance to drought and salinity. The seeds of sun-
flower contain around 30-40 per cent oil and rich in unsaturated fatty acids like linoleic acid and oleic acid.
The crop is not only used for its oil content but also as poultry feed, seed cake (manure for the crop), dietary
enrichment (source of Vitamin E) and infusions. According to Department of Agriculture and Farmers
Welfare (2026) [11 in India, it is cultivated in states of Karnataka, Tamil Nadu, Andra Pradesh, Telangana,
Maharashtra and others which covers 2.25 lakh hectares with production of 2.70 lakh tonnes. The average
yield of sunflower in India is 1201 kg/ha. However, the productivity of sunflower has decreased in the recent
years due to biotic stresses like foliar diseases which cause considerable yield losses.

Alternaria blight caused by Alternaria sp. is one such important foliar disease affecting sunflower. Initially
the appearance of minute chlorotic spots in lower leaves of the plant is noticed which later become concen-
tric necrotic spots. Coalescing of these spots leads to blighting of the leaf. These symptoms also spread to
petiole, stem and head of the plant. Under severe disease condition blighting of entire plant occurs. The yield
loss varies from 11 to 80 per cent (Rao ef al., 2009) [2]. Therefore, management of Alternaria blight is im-
portant to reduce the yield loss. However, management of the disease using fungicides alone or repeated use
of fungicides leads to concerns such as residue accumulation, selection pressure on the pathogen and envi-
ronment contamination. But utilizing bio-agents only for the complete management disease takes a long
time. Hence, integrating bio-agents and fungicides provides effective disease management strategy. The field
performance of different combinations varies considerably depending on the environment and cropping sea-
sons. It is necessary to identify effective treatment combinations under regional production conditions. The
present experiment was carried out to evaluate the effectiveness of different treatments in management of
Alternaria blight of sunflower.

Material and Methods

A field experiment was carried out on bio-intensive management of Alternaria blight of sunflower during
Kharif 2025 at Main Agricultural Research Station (MARS), Raichur. The experiment was laid out in RBD
with 8 treatments and 3 replications using sunflower hybrid KBSH-44. Seed treatment followed foliar sprays
at 45 DAS and 60 DAS were done. The observations on the per cent disease incidence were taken before 15t
spray, after 15! spray and after 2" spray. In each treatment block around 20 plants were tagged for observa-
tions. Apart from PDI, per cent disease control, yield and B:C ratio were also considered. The scoring of the
disease was done using 0-9 scale given by Mayee ez al. (1986) [3].
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100

Per cent Disease Index =

Total number of observations

The treatment details are as follows:

Results

All the treatments reduced the severity of the disease but the extent of
disease suppression varied among the treatments. There were rela-
tively smaller differences in the PDI before 15¢ spray and the severity
of the disease from 9.12 in T4 to 14.42 per cent in Tg. This shows that
the treatments had already produced some differences in the disease
expression by the time of initial disease assessment. After the foliar
spray at 45 DAS, the observations show that T4 recorded least PDI of
21.62 followed by 77 and T, with PDI 23.37 and 25.17 respectively.
Whereas T’} showed the highest PDI of 32.40 after untreated control
(35.76). The treatment involving Pseudomonas fluorescens as both
seed treatment and foliar spray showed lowest disease severity after
the first spray. This indicates that the treatments involving P. fluo-
rescens showed greater disease suppression compared to 7.
harzianum treatments under the conditions of the experiment.

Table 1. Bio-intensive management treatments evaluated against
Alternaria blight of sunflower during Kharif 2025

Treatment Treatment details

Tl

Seed treatment with Trichoderma harzianum @ 10 g
kg™! seed followed by foliar spray with T. harzianum
@ 10 g L™! at 45 DAS + propiconazole @ 1 ml L™! at
60 DAS

Seed treatment with Pseudomonas fluorescens @ 10 g
kg™! seed followed by foliar spray with P. fluorescens
@ 10 g L™! at 45 DAS + propiconazole @ 1 ml L™! at
60 DAS

Seed treatment with T, harzianum @ 10 g kg™! seed
followed by foliar spray with 7. harzianum @ 10 g L™!
at 45 DAS + difenoconazole + propiconazole @

0.25 ml L™! at 60 DAS

Seed treatment with P, fluorescens @ 10 g kg™! seed
followed by foliar spray with P. fluorescens @ 10 g L™!
at 45 DAS + difenoconazole + propiconazole @
0.25ml L™ at 60 DAS

Seed treatment with T, harzianum @ 10 g kg™! seed
followed by foliar spray with P. fluorescens @ 10 g L™
at 45 DAS + propiconazole @ 1 ml L™! at 60 DAS
Seed treatment with P. fluorescens @ 10 g kg™! seed
followed by foliar spray with 7. harzianum @ 10 g L™!
at 45 DAS + propiconazole @ 1 ml L™! at 60 DAS
Seed treatment with mancozeb @ 2 g kg ™! seed fol-
lowed by foliar spray with hexaconazole @ 1 ml L™! at
45 and 60 DAS

Untreated control

T2

T3

T4

T5

1

T6

T7

T8

The differences in PDI of the treatments recorded after second spray
i.e 60 DAS was significant. Here 74 showed minimum PDI of 30.81
followed by 77 (33.29) and T, (34.73). But the highest disease sever-
ity was observed in Tg (52.78 %) followed by T (45.16 %). The C.D
value of 1.97 was noticed at 5 per cent in the present experiment indi-
cating the differences among treatments were distinguishable statisti-
cally under field conditions.

The superiority in the performance of 74 [Seed treatment with P, fluo-
rescens @ 10 g kg™! seed followed by foliar spray with P. fluorescens

832

Maximum disease scale

@ 10 g L7 at 45 DAS + difenoconazole + propiconazole @ 0.25 ml
L~! at 60 DAS] was observed with highest per cent disease reduction
(41.62) over control, high yield (1310 kg/ha) and high B:c ratio of
2.02 followed by T7 [Seed treatment with mancozeb @ 2 g kg™! seed
followed by foliar spray with hexaconazole @ 1 ml L™! at 45 and 60
DAS] with yield of 1256 kg/ha and disease control of 36.92 per cent
with B:C ratio of 1.91 as shown in Table 2. This suggests that disease
suppression was associated with better yield under field conditions of
this study. Economic analysis also shows that T4 was most effective
out of § treatments during Kharif 2025.

Discussion

The present study demonstrated that integration of both bio-agents
and fungicide in disease management of Alternaria blight of sun-
flower was effective. The superiority of 74 was seen in both seed
treatment as well as foliar spray before fungicidal application. It indi-
cates that the effectiveness of disease management may depend not
only on the individual component but also their sequence, compatibil-
ity and integration. The treatments with P. fluorescens performed well
compared to treatments with 7. harzianum. In case of T4 and T,
though both treatments involve P. fluorescens, the difference in the
performance was associated with fungicidal component used as foliar
spray at 60 DAS. The lower disease and high yield in 74 shows the
fungicide combination in this treatment complimented the biological
component more effectively as compared to 75.

Our results were in consistent with Rajendran et al. (2017) 4] seed
biopriming with TNAU Pseudomonas fluorescens (Pfl) @ 10g/kg
seeds followed by spray of Hexacona-zole @ 0.1% at 45 days and P.

Sfluorescens (Pfl) @ 1.0% at 60 DAS showed less severity of

Alternaria leaf spot (25.7) with the highest yield of 1471 kg/ha
against the control (47.7) which recorded yield of 1111 kg/ha. The
suppression of Alternaria blight helped preserve the productive leaf
area and thereby supporting better seed formation and good yield.
Similar results were also observed by Waghe er al. (2015) 5] where
they studied fungicides, biocontrol agents and botanicals under field
conditions. Seed treatment with SAAF at 3 g/kg seed + two sprays of
SAAF at 0.2% at 30 and 45 DAS recorded highest disease control
(82.82%) with highest seed yield (1686 kg/ha). Whereas, Mohammad
(2019) 0] reported that minimum disease severity (16.3%) was ob-
served in T (foliar application of Difenconazole @ 0.1%) and it was
significantly lower than all other treatments. The highest seed yield
was observed in 77 (foliar application of Difenconazole @ 0.1%)
and T7¢ (foliar application of Difenconazole @ 0.05%) treatments.
This study follows the experimental results of Balakrishnan e al.
(2020) [7] where the combination of seed treatment with endophytes
Pseudomonas sp. 10g/kg of seed + foliar spray at 30 and 45 days after
sowing recorded least per cent disease intensity with highest yield
among all treatments.

The disease management practices must not only be assessed in terms
of disease reduction but also economic feasibility. Here, highest bene-
fit-cost ratio emerged in 74 with 2.02 (Table 3) which indicates that
additional expenditure associated with treatment was justified by in-
crease in economic return. The findings of this experiment suggest
that bio-intensive management can be incorporated into management
practices through application of compatible components in sequence.
But the timing if intervention is also important. Use of bio-agents as
seed treatment and initial foliar spray helps the growth of the plant
thereby reducing the progression of the disease by different mecha-
nisms like competition, antagonism, parasitism and antibiosis.
Fungicide application at later stage 60 DAS protection to the crop.
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Table 3. Economics for the bio-intensive management of A/ternaria blight of sunflower during Kharif 2025
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Treatments Treatments Yield Total Total income Net profit B:C
(Kg/ha)  Cost of (Rs/ha) (Rs/ha)
Cultivation
(Rs/ha)

Ty Seed treatment with Trichoderma harzianum@, 10g/kg seed followed by 1135 33365 85125 51760  1.55
foliar spray with Trichoderma harzianum@ 10g/lit at 45 DAS + foliar
spray with propiconazole @ 1 ml/lit at 60 DAS

T Seed treatment with Pseudomonas fluorescens @ 10g/kg seed followed 1210 33365 90750 57385 1.72
by foliar spray with Pseudomonas fluorescens @ 10g/lit at 45 DAS +
foliar spray with propiconazole @ 1 ml/lit at 60 DAS

T3 Seed treatment with Trichoderma harzianum@ 10g/kg seed followed by 1197 32575 89775 57200 1.76
foliar spray with Trichoderma harzianum@ 10 g/lit at 45 DAS + foliar
spray with (difenconozole+ propiconazole ) @ 0.25 ml/lit at 60 DAS

Ty Seed treatment with Pseudomonas fluorescens @ 10g/kg seed followed 1310 32575 98250 65675  2.02
by foliar spray with Pseudomonas fluorescens @ 10 g/lit at 45 DAS +
foliar spray with (difenconozole + propiconazole ) @ 0.25 ml/lit at 60
DAS

Ts Seed treatment with Trichoderma harzianum@ 10g/kg seed followed by 1165 33365 87375 54010 1.62
foliar spray with Pseudomonas fluorescens @ 10 g/lit at 45 DAS +foliar
spray with propiconazole @ 1 ml/lit at 60 DAS

Te Seed treatment with Pseudomonas fluorescens @ 10g/kg seed followed 1184 33365 88800 55435  1.66
by foliar spray with Trichoderma harzianum @ 10g/lit at 45 DAS + fo-
liar spray with propiconazole @ 1 ml/lit at 60 DAS

T, Seed treatment with mancozeb @ 2g/kg seed followed by foliar spray 1256 32380 94200 61820 191
with hexaconazole @ 1 ml/lit at 45 and 60 DAS

Ty Untreated control 826 28000 61950 33950 1.21

Field view of the experiment

Ty: Seed treatment with Pseudomonas fluorescens @ 10g/kg seed followed by foliar spray with Pseudomonas fluorescens @ 10 g/lit at 45 DAS + foliar
spray with (difenconozole + propiconazole) @ 0.25 ml/lit at 60 DAS
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T8: Untreated control

Figure 1. Bio-intensive management of Alternaria leaf blight of sunflower under field condition during Kharif 2025

Conclusion

The field evaluation involving bio-agents and fungicide during Kharif
2025 at MARS, Raichur for the management of Alternaria blight of
sunflower demonstrated significant differences among all the treat-
ments. Seven treatments (77 to 75) reduced the disease incidence
compared to the untreated control (7g) but their effectiveness varied
substantially. The most effective treatment was Ty [Seed treatment
with P, fluorescens @ 10 g kg™! seed followed by foliar spray with P,
fluorescens @ 10 g L™! at 45 DAS + difenoconazole + propiconazole
@ 0.25 ml L™! at 60 DAS] with lowest disease severity of 30.81 per
cent, highest reduction over control of 41.62 per cent and highest
yield of 1310 kg/ha. This was supported with highest cost-benefit ra-
tio of 2.02. The next best treatment was 75 in terms of PDI, seed
yield, per cent disease reduction and B:C ratio. Therefore, integrating
bio-agent with fungicide was a promising bio-intensive approach for
the management of Alfernaria blight of sunflower. This approach
combines biological disease suppression with fungicidal protection.
Under the conditions of the present experiment resulted in disease
management, productivity and economic feasibility.
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