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ABSTRACT

Indian politics have been greatly impacted by onions, whaose prices have the power to affect public opinion
and even decide election results. India ranks as the second-largest cultivator of onions globally and exports
a substantial amount to countries such as Bangladesh, Malaysia, and the United Arab Emirates. The research
was conducted at Sher-e-Kashmir University, Jammu, during the 2020 growing season to evaluate the
impact of chemicals and botanicals on onion fungal blights. In recent years, onion cultivation has faced
various challenges, including disease outbreaks caused by both biotic and abiotic factors. Among the biotic
factors, Alternaria porri and Stemphylium vesicarium are the most severe diseases, significantly contributing
to the decline in onion productivity. Integrated disease management for the crop was explored using chemical
treatments (Mancozeb at 0.25%, Hexaconazole at 0.1%, Carbendazim at 0.1%, Propineb at 0.2% and 0.3%,
Propiconazole at 0.1%, and Thiophanate-methyl at 0.1%) along with botanicals such as Azadirachta indica,
Datura stramonium, and Cannabis sativa. Hexaconazole at 0.1% was the most effective in managing both
onion diseases, performing on par with Propiconazole at 0.1%. Among the botanicals, Azadirachta indica
and Cannabis sativa were found to be the most effective and statistically comparable, followed by Datura

stramonium.
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Introduction

From Ancient Soil to Sacred Sustenance: Allium
cepa L., a vital bulb crop of the Allium genus within the
Alliaceae family, has been an integral part of human
history and culture since ancient times. Classified as
Tamsik Bhojan, onions have sparked debates dating back
to the Vedic era. Even today, they wield significant socio-
political influence, with fluctuations in their availability
and pricing capableof shaping governmental stability in
India. Believed to have originated in Central Asia, onions
have been cultivated and consumed for centuries. In India,
they are celebrated as the “Queen of the Kitchen,”
renowned for their distinctive flavor, pungency, and
unparalleled versatility. Beyond their culinary significance,
onions also play a crucial role as eco-friendly stored grain

protectants, a testament to their multifaceted utility (Jaggi,
2005).

Onions contain bioactive compounds such as
quercetin, which are associated with potential anti-
inflammatory, anti-cholesterol, anti-cancer, and antioxidant
properties (Slimestad et al., 2007). They are available in
various forms, including fresh, frozen, canned, pickled,
and dehydrated, making them a versatile ingredient in a
wide range of culinary applications. India stands as the
largest producer of onions, with a productivity of 97.58
million tonnes per hectare and an annual production of
2.24 million tonnes (FAQ, 2017). In the Jammu division,
onion production averages 35,810.85 metric tonnes from
a cultivated area of 1,783 hectares (Anonymous, 2016).
However, a major challenge to successful onion cultivation
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is the prevalence of diseases. Onions are highly vulnerable
to various foliar, bulb, and root pathogens, which
significantly diminish both yield and the crop’s nutritional
value (Khar et al., 2022). Onion productivity is affected
by a total of 66 diseases, including 10 bacterial, 38 fungal,
6 nematode, 3 viral, 1 phytoplasmal, 1 phanerogamic plant
parasite, and 7 other diseases and disorders. Among these,
fungal diseases are particularly damaging, with purple
blotch being one of the most destructive. This disease is
prevalent in nearly all onion-growing regions worldwide
and can lead to substantial yield losses, ranging from 2.5%
to 87.8% (Srivastava et al., 1994). The term “Purple
blotch” was first introduced by Nolla in 1927, who
identified the causal organism as Alternaria alli, later
reclassified as Alternaria porri. Another significant
disease affecting onion crops is Stemphylium blight,
caused by Stemphylium vesicarium. This disease is
highly problematic and has been reported to cause yield
losses of up to 90% (Miller et al., 1978). The incidence
of these diseases is less prevalent during the Rabi season
compared to the Kharif season. Under favorable
environmental conditions, such as high relative humidity
(80-90%) and an optimal temperature of 24 + 2°C, yield

losses can range from 30% to 100%

For this purpose, three plants were randomly selected
from each replicated plot, and observations were recorded
weekly. Data on temperature, relative humidity, and
rainfall were obtained from the Agro-meteorological Unit
of the Agronomy Division, FOA, SKUAST-Jammu.

The efficacy of various fungicides and botanicals
against onion blights was evaluated under field conditions
using the onion variety Nasik Dark Red. The experiment
was conducted in a Randomized Block Design (RBD)
with 11 treatments and 3 replications, including an
untreated control. The treatments applied were as follows:

Results

The data collected from the field trial conducted under
the confounded Randomized Block Design (RBD) was
analyzed statistically. The results indicated that the main
effects of fungicides and botanicals were statistically
significant during the testing year.

The mean disease intensity of fungal blights in onions
was recorded at the Research Farm, Chatha, from the
2nd to the 14th standard week. This data was collected
alongside weather parameters, including maximum and
minimum temperatures, maximum and minimum relative

(Nivithaa Shree et al., 2020). Observations :nrgﬁi' (N:ngnon ﬁgﬁ:z'cal I;amdg D(;)S)e
by (Awad et al. 1978) further highlight the : _ -
complex nature of these diseases, with T, | Propiconazole 1-(2,4-d|chlorqphenyl) Tilt 0.1
losses escalating from 30% to 100% under 4|:|-plro4pyl_-1-3l-d|0xalan-2-methy|) 2EC
conducive conditions. 1 ariazo Gf')
] T, Hexaconazole | (RS)-2-(2,4-dichlorophenyl)-1 Contaf | 01
Material and Methods H-1,2,4-triazol-1-yl) hexan-2-0l) |  5EC
Field experiments were conducted at | T, | Mancozeb Manganese zinc ethylene Dithane | 0.1
the research farm of the Division of Plant bisdithiocarbomate M-45
Pathology, SKUAST-J, Chatha, Jammu, T, | Propineb polymeric zinc 1,2-propylenebis| Antracol | 0.2
situated at 32.69° N latitude, 74.65° E (dithiocarbamate) 75WP
longitude, and an altitude of 336 meters [ T_ | Propineb polymeric zinc 1,2-propylenebis| Antracol | 0.3
above mean sea level. The percent disease (dithiocarbamate) 75WP
intensity (PDI) was calculated using the | T | Carbendazim | Methyl-2-Benzimidazole Bavistin | 0.1
formula provided by Wheeler (1969): Carbamate 50WP
TNR T, | Thiophenate | Dimethyl [(1,2-phenylene) Topsin- | 0.1
PDI = m *x100 methyl bis- (iminocarbonothioyl)] M
Where bis [carbamate] 70WP
’ Plant Name Botanical Name Plant Part
TNR = Total sum of numerical rating Used
TIL = Iggzlr\?:dmber of infected leaves T, | Neem Azadirachta indica e)lzteizit 20
MDR = Maximum disease rating T, Datura Datura stramonium Leaf 20
The influence of environmental factors, extract
such as air temperature, relative humidity, T, | Bhang Cannabis sativa Leaf 20
and rainfall, on disease development was extract
assessed at the university farm in Chatha. T, | Control - - -
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Table 1: Impact of Meteorological Parameters on the Development of Fungal Blights in Onion.
MSW DOO PDI1% Temperature (°C) Relative Humidity (%) RF
PB PP SB PP Mx MN M MX MN M (mm)
2 08.01.2020 0 0 11 0 156 6.84 112 927 66.29 795 24
3 15.01.2020 0 0 11 0 158 5.76 10.76 927 66.57 796 | 394
4 22.01.2020 532 53 18 0 17.7 754 12.64 90.43 58 742 0
5 29.01.2020 91 38 | 407 23 | 176 6.37 11.99 904 58.86 746 | 182
6 05.02.2020 154 63 | 9.9 59 17 45 10.77 95.86 60.57 782 28
7 12.02.2020 213 59 | 158 58 | 195 5.36 12.44 91.57 5171 716 13
8 19.02.2020 256 42 28 12 244 854 16.47 3 65.9 795 | 206
9 26.02.2020 28 25 24 4 236 10.24 16.93 923 58.6 755 37
10 04.03.2020 324 43 27 4 244 11.93 18.19 3 52 725 | 355
n 11.03.2020 20.7 27 | 132 6 211 11.16 16.14 90.86 49 699 | 298
12 18.03.2020 37 74 | 404 9 25 1111 18.06 3 56.6 748 | 125
13 25.03.2020 385 15 | 32 038 26 1391 19.96 923 512 718 76
14 01.04.2020 3.1 04 | 321 0 253 14 19.66 91.1 48.23 69.7 | 759
DOO: Date of Observations  PB: Purple Blotch PP: Periodical progression  SB: Stemphylium blight MX: Maximum
MN: Minimum  M.: Mean RF: Rainfall

humidity, and rainfall, as presented in Table 1.

The data presented in the table indicate that the
disease intensity of purple blotch was 0.00% during the
2nd and 3rd standard weeks. However, it gradually
increased over time, reaching 38.12% by the 14th standard
week. In contrast, the disease intensity of Stemphylium
blight increased from 1.10% to 3.21% during the same
period.

The highest increase in disease intensity for purple
blotch was recorded during the 12th standard week,
whereas the maximum increase in disease intensity for
Stemphylium blight was observed during the 8th standard
week.

All the fungicides and botanicals were found to
significantly reduce the disease infection as compared to
the untreated control.

Results revealed from table 2 at 60 days after
transplanting that minimum disease intensity was recorded
from treatment hexaconazole (5.24%) followed by
propiconazole (6.10%), both were statistically at par.
While, maximum disease intensity among all fungicides
was recorded in thiophenate methyl (12.08%). In case
of Stemphylium blight minimum disease intensity was
observed in hexaconazole (3.70%) and propiconazole
(4.80%). These treatments were statistically at par to
each other while, maximum disease intensity was
recorded in thiophenate methyl (10.58%). Among
botanicals, neem extract (18.67%) was most effective
followed by bhang extract (20.84%) and datura (21.49%).

At 75 days after transplanting, the disease was
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Fig. 1: Impact of Weather Factors on Disease Development
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Table 2: Management of fungal blights of onion through fungicides and plant extracts.
Treatment Dose Disease intensity (%) Disease reduction
G60DAT 75DAT 90DAT over control
PB SB PB SB PB SB PB SB
Mancozeb 0.25 1114 9.69 15.39 13.45 18.30 11.73 71.88 63.25
(19.50) (18.14) | (23.10) | (21.51) (25.32) | (20.03)
Hexaconazole 01 5.24 370 7.78 5.74 10.81 4.30 83.39 86.51
(13.23) (11.09) | (16.19) (13.87) (19.19) | (11.97)
Carbendazim 0.1 7.06 5.45 12.00 10.84 15.78 8.57 75.74 7313
(15.41) (1350) | (20.27) | (19.22) (2341) | (17.03)
Propineb 0.2 10.06 8.36 14.99 12.35 20.87 10.78 67.93 66.21
(18.50) (16.80) | (22.78) | (20.57) (27.18) | (19.17)
Propineb 0.3 7.96 6.34 9.03 7.59 16.80 5.79 7417 81.86
(16.38) (1458) | (17.49) (15.99) (24.20) | (13.92)
Propiconazole 0.1 6.10 4.80 8.70 6.45 1181 493 81.85 84.56
(14.30) (12.65) | (17.15) (14.77) (20.10) | (12.82)
Thiophenate methyl 0.1 12.08 10.58 16.06 14.52 22.81 13.66 64.95 57.2
(20.34) (18.99) | (23.63) (22.40) (28.53) | (21.89)
Neem extract 20 20.03 18.67 25.05 23.88 32.64 21.82 49.84 31.61
(26.59) (25.60) | (30.03) (29.26) (34.84) | (27.85)
Datura extract 20 2314 2149 30.34 28.17 35.06 25.16 46.12 21.16
(28.75) (27.62) | (3343 (32.06) (36.31) | (30.10)
Bhang extract 20 2184 20.84 28.82 26.79 3340 2349 48.67 264
(27.86) (27.16) | (32.47) (31.17) (35.30) | (28.99)
Control - 30.30 28.23 4545 35.80 65.06 31.91 0 0
(33.40) (32.09) | (42.39) (36.75) (B3.77) | (34.39)
SE(m)x 0.453 0.673  0.129 1.379 0.626 | 1.212
CD (P=0.05) 1.344 1.998  2.326 4.098 1.861 | 3.601
PB: Purple Blotch SB: Stemphylium Blight
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Fig. 2: Performance of fungicides and botanicals for the management of fungal blights of onion
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Plate b: Symptoms of Stemphylium blight infection in onion

effectively controlled by all the treatments. Least disease
intensity was observed in hexaconazole (7.78%) which
was at par with propiconazole (8.70%). In case of
botanicals neem extract (25.05%) was the most effective,
followed by bhang extract (28.82%) however, datura
(30.34%) was the least effective among all the botanicals.
In case of stemphylium blight maximum disease intensity
was noticed in 75 days after transplanting in thiophenate
methyl (14.52%) and minimum was noticed in
hexaconazole (5.74%). Among the botanicals, neem
extract (23.88%) was the most effective, followed by
bhang extract (26.79%). However, Datura extract
(28.17%) was the least effective.

The data revealed at 90 days of transplanting showed
that each fungicide significantly minimized the disease
intensity in comparison to control. In case of purple blotch,
hexaconazole recorded least disease intensity at 90 days
after transplanting (10.81%), followed by propiconazole
(11.81%). Both the treatments were statistically at par in
controlling the disease. In the case of botanicals neem
extract (32.64%) and bhang extract (33.40%) were
recorded superior and statistically at par, followed by
datura extract (35.06%). In case of Stemphylium blight
the perusal of data revealed that each fungicide tested
were significantly top-notch over control. The minimum
disease intensity (4.30%) was recorded in hexaconazole
followed by propiconazole (4.93%) and these both
chemicals were statistically at par. In the case of botanicals
neem extract (21.82%) and bhang extract (23.49%) were

recorded superior and statistically at par, followed by
datura extract (25.16%).

In both diseases purple blotch and stemphylium
blightmaximum disease reduction were recorded in
hexaconazole (83.39 and 86.51% respectively)
followed by propiconazole (81.85 and 84.56%
respectively).

Discussion

Epidemiological studies conducted on the purple
blotch and Stemphylium blight of the Nasik Dark Red
onion cultivar revealed a significant positive correlation
between disease intensity and both maximum and
minimum temperatures, as well as maximum relative
humidity. This indicates that as temperature and
maximum relative humidity increase, the intensity of
the diseases also rises. Conversely, a negative
correlation was observed between disease intensity
and minimum relative humidity and rainfall, meaning
that as one variable increases, the other decreases.
These findings align with those of Dipankar et al.
(2022), who identified maximum temperature,

maximum relative humidity, and wind velocity as
statistically significant factors influencing disease
development.

In the present study, purple blotch disease was first
detected at the end of January, with an incidence of
5.32%. The disease intensity increased as the crop grew,
reaching its peak frequency of 38.12% by the end of the
cropping season, in the first week of April. These findings
are consistent with those reported by (Chawda and
Rajasab 1994), who observed that purple blotch
symptoms appeared within five days following the first
rainfall after transplantation.

While, stemphylium blight detected on onion leaves
before the occurrence of purple blotch (1% week of
January) and after that it was decreasing frequently. In
this case maximum disease intensity was showed in mid
of February (28.02%) after that it was decreased. The
conformity with the findings were given by (Jakharet al.
1996) who concluded that the disease caused by
Stemphylium vesicarium first increased gradually, and
then decreased late in the season.

Data on disease intensity demonstrated that all the
fungicides and botanicals tested significantly reduced
disease intensity compared to the untreated control.
Among the fungicides, hexaconazole was the most
effective in controlling the purple blotch disease, followed
by propiconazole. In the case of botanicals, neem proved
to be the most effective in managing the disease. Our
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findings are consistent with those of (Nisha et al. 2020),
who identified hexaconazole (0.1%) as the most effective
treatment for purple blotch of onion. Similarly, (Brahmane
and Akter 2015) reported that neem seed kernel extract
provided the highest inhibition of purple blotch disease.
(Chethana et al. 2011) also found that mancozeb at a
0.3% concentration was the most effective in inhibiting
the growth of Alternaria porri (Uddin et al., 2006; Rashid
et al., 2015).

All treatments in the present study were found to be
significantly effective in reducing the intensity of
Stemphylium blight in onions. Among the plant extracts
tested, neem leaf extract was the most effective in
managing the disease, followed by bhang leaf extract.
Regarding fungicides, hexaconazole was particularly
effective in reducing disease intensity, with propiconazole
following closely. These findings are in line with those of
(Mohan et al. 2004), who reported that hexaconazole
performed better and could be a more economically viable
option for controlling Stemphylium blight in onions.
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