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Epidemiological studies on early blight disease (A/ternaria solani) of tomato
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Abstract

Early blight of tomato caused by Alternaria solani during
the winter/spring season is a severe constraint in tomato
production. Studies were conducted to understand the
development of early blight on tomato cv. pusa ruby with
respect to weather conditions. Early blight symptoms were
first observed on leaves at 18 days after planting in 2011-12
and 20 days after planting in 2012-13. Increase in disease
severity was comparatively higher in the temperature range
from 25.6-28.3°C (maximum) and 13.6-16.4°C (minimum) and
average relative humidity of 65 percent in the month of
January in 2011-12 and also in 2012-13. In the present
investigation carried out at IGKV Raipur, maximum
temperature (r=-0.801 in 2011-12 and -0.564 in 2012-13),
minimum temperature (=-0.755 in 2011-12 and -0.682 in 2012-
13), relative humidity during morning (r=-0.550 in 2011-12
and -0.541 in 2012-13), relative humidity during evening (r=-
0.593in 2012-13) and rainfall (r=-0.531 in 2012-13) had strong
negative and significant correlation with disease severity
index (DSI) while relative humidity during evening (r=0.342
in 2011-12) and rainfall (r=0.409 in 2011-12) had positive
correlation with DSI.
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Introduction

Tomato (Solanum lycopersicum L.) is an important
vegetable crop and cultivated almost year-round in
tropical and subtropical regions of the world. In India, it
is cultivated during kharif, rabi and summer seasons and
occupies an area of 865.0 thousand hectares with
production of 16.82 thousand million tonnes from an
average productivity of 19.5 metric tonns/ hectare.
Tomato production is severely affected by several
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diseases at all growing stages from seedling to maturity
causing considerable reduction in yield (Balanchard
1992). Of these, early blight caused by the necrotrophic
fungus Alternaria solani (Ellis & Martin) Jones & Grout,
is one of the most common foliar diseases of tomato
occurring over a wide range of climatic conditions. It is
found prominently in areas with dew, rainfall and high
relative humidity. The plants are most susceptible at 8-
10 week’s age. This disease, under severe condition may
lead to complete defoliation, in areas with high rainfall,
humidity and temperature (24-29 °C) as well as in
semiarid regions where frequent and prolonged night
dews occur. The other symptoms associated with the
disease includes collar rot (basal stem lesions at the
seedling stage), stem lesions in the adult plant stage and
fruit rot (Chaerani et al. 2006). Yield losses up to 79%
due to early blight damage were reported from Canada,
India, USA, and Nigeria (Gwary and Nahunnaro 1998).
Collar rot can cause seedling losses in the field from 20
to 40 percent. Environmental factors play a key role in
the development of the disease. Hence, an attempt was
made to study the role of various weather factors on
infection and development of early blight of tomato.

Materials and Methods

The experiment was conducted at the Horticulture
Research Farm, Indira Gandhi Krishi Vishwavidyalaya
Raipur during Rabi season of 2011-12 and 2012-13.
Tomato cultivar, Pusa Ruby was sown at 60 x 45 cm
spacing in a randomized block design with three
replications. In each plot (10 x10 m) ten plants were
selected at randomly, labeled and severity of early blight
was recorded at seven days interval starting from the
date of planting on leaves using 0-5 grade scale as given
by Horsefall and Barett (1945).

The Disease Severity Index (DSI) was calculated using
the formula (Wheeler, 1969).
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Sum of individual rating

DSI = x 100

Number of leaves examined x Maximum disease grade

The experiments were conducted under open field
conditions. No protection was given against the disease.
Weather data with respect to maximum and minimum
temperature, relative humidity during morning (M), RH
evening (E) and rainfall were obtained and recorded with
the assistance from the Department of Meteorology,
IGKV Raipur and averaged for seven days (Table 1).
The weather parameters were correlated to weekly
disease severity index by calculating the Karl Pearson’s
correlation coefficient (r). Correlation coefficient values
were tested individually for their significance at 5%
probability level using following formula:

Where,

t: test of significance, r: correlation coefficient
and n = number of observations

Results and discussion

Progressive disease development:

Environmental factors mainly decide the epidemic of
early blight disease. Planting was done on 41* standard
week during 2011-12 and 2012-13. Observations were
recorded from 45™ standard week at weekly interval.
The first appearance of early blight was noticed 28 days
after planting (DAP) in 2011-12 and 30 DAP (2012-13)
which progressed thereafter (Fig. 1 and 2). The
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development of the disease was initially slow but it
reached to maximum during the 7™ standard week of
2012 (78.28%) and also in 2013 (76.70%) which
happened in the month of February. During the cropping
period maximum temperature ranged from 22.8°C (5%
standard week 2012) to 32.6°C (45" standard week
2011), minimum temperature from 9.1° C (2™ standard
week 2012) t0 20.8°C (45" standard week 2011), relative
humidity during morning ranged from 81 percent (7'
standard week 2012) to 95 percent (46™ standard week
2011) and relative humidity during evening ranged from
25 percent (2" standard week 2012) to 72 percent (4"
standard week 2012). However, rainfall ranged from 0
mm (45" standard week 2011) to 34.1 mm (4" standard
week 2012) in 2011-12 and in 2012-13 maximum
temperature ranged from 25.6°C (4™ standard week
2013) to 31.9°C (46" standard week 2012), minimum
temperature from 8.3° C (6™ standard week 2013) to
20.2°C (45™ standard week 2012) relative humidity
during morning ranged from 77 percent (7" standard
week 2013) to 96 percent (52™ standard week 2012)
and relative humidity during evening ranged from 37
percent (50™ standard week 2013) to 74 (45" standard
week 2013). Increase in disease severity index was
comparatively higher in the temperature ranged from
26.3- 28.3°C (maximum), 10.5-14.5°C (minimum) and
average relative humidity of 65 percent in the month of
January in 2011-12 and also in 2012-13. These findings
are in agreement with the earlier findings (Sarkar and
Sengupta, 1978; Sinha et al., 1992; Broker and Patil,
1995; Rajiv Kumar and Singh, 1996; Das et al., 1998
and Kemmitt, 2002).

Correlation study:

To develop a relationship of disease severity index (DSI)

Table 1: Effect of Weather parameters on disease development of early blight of tomato during 2011-12 and 2012-13 at Raipur

RH (%) (Morning) RH (%) (Evening)

Rainfall (mm) DSI (%) Increase in DSI (%)

" Week 2011-12 2012-13 2011-12 2012-13 2011-12 2012-13 2011-12 2012-13 2011-12 2012-13 2011-12 2012-13 2011-12 2012-13

gy Sd _ MaxT(C) Min T (°C)
1 45 326 3l 208 202 93 88
2 46 318 319 177 195 95 87
347 308 316 152 184 90 92
4 48 322 289 158 184 91 89
5 49 312 285 157 173 89 92
6 50 302 284 152 127 88 87
7 51 299 296 147 164 85 85
8 52 298 301 134 143 92 96
9 1 275 283 145 136 84 94
0 2 327 30 9.1 18.1 90 86
11 3 293 286 119 11 95 86
12 4 263 256 164 142 89 87
13 5 228 28 11 16 86 78
14 6 269 263 105 83 86 85
15 7 257 307 125 146 81 77

37
35
27
28
30
33
35
33
36
25
29
72
39
31
42

74 0 42.6 0.67 0.61 0.67 0.61
73 0 84.4 4.33 1.83 3.66 1.22
54 0 2.8 9.67 4.61 5.34 2.78
56 0 9.2 13.67 10.21 4 5.6
45 0 0 18.33  15.52 4.66 5.31
37 0 0 25.71 214 7.38 5.88
38 0 0 312 26.52 5.49 5.12
59 0 273 36.33 323 5.13 5.78
45 0 5.6 46.21 38.74 9.88 6.44
33 0 0 5232 463 6.11 7.56
43 0 0 58.6 51.38 6.28 5.08
35 34.1 0 64.67 59.2 6.07 7.82
57 20.6 1.2 71.21 65.9 6.54 6.7
39 0 0 7623  71.38 5.02 5.48
39 0 0 78.28 76.7 2.05 5.32

Max T= Maximum temperature, Min T= Minimum Temperature, RH M= Relative humidity during morning; RH E= Relative humidity during

evening; DSI= Disease severity index
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with weather variables, correlation analysis was
performed and presented in Table 2.

Table 2: Correlation between disease severity index and
early blight in relation to weather parameters

Correlation Coefficient ‘r’ value

S.N. Weather parameters

2011-12 2012-13
1 Maximum temperature (°C) -0.801%* -0.564*
2 Minimum temperature (°C) -0.755%* -0.682%*
3 Relative humidity morning (%) -0.550* -0.541
4 Relative humidity evening (%) 0.342 -0.593
5 Rainfall (mm) 0.409 -0.531

* Significant (P=0.05) level (R value-0.514)
** Significant (P=0.01) level (R value-0.641)
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Fig. 1: Progress of early blight of tomato in relation to vari-
ous weather parameters during 2011-12
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Fig. 2: Progress of early blight of tomato in relation to vari-
ous weather parameters during 2012-13
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Fig. 3: Rate of increase in severity of early blight of tomato
during 2011-12 and 2012-13
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The relationship between DSI and weather factors
(temperatures and RH) indicated significant negative
correlation with maximum temperature (-0.801),
minimum temperature (-0.755) and relative humidity
during morning (-0.550). DSI was positively correlated
with relative humidity during evening (0.342) and rainfall
(0.409) during 2011-12. Similarly, during 2012-13, DSI
was significant and negatively correlated with maximum
temperature (-0.564) minimum temperature (-0.682) and
relative humidity during morning (-0.541) & evening (-
0.593) and rainfall (-0.531). Our findings of correlations
of DSI with different weather parameters are in
agreement with earlier findings Mesta et al. (2009) and
Devi and Chanu 2012). From the results presented, it is
very clear that the severity of early blight of tomato
declined with increase in temperature (max. & min.)
and relative humidity during morning. However, there
was no influence of rainfall and RH during evening on
the severity of early blight of tomato.

HIRTT

YRS T JHABIC THICR H THICR @1 Bl H IR e
T HEeayyl aEn B | g9 e # Y@d gy THIeR B ol
T W TR A T & AT Bl Had a2
H ST BT T | SR AT & AeoT Uler 99T & 181 fad
g a¥ 2011—12 g 20 & fo77 9 9§ 2012—13 # ufept
I Y| g SART BIC, X, bl Sl Ul q&=T 9T A
foR 8T, IHI 98 e X AAAT Blel ¥&d Sl bi-ad g
# oRaftfa & 7| I0T BT AHAY ITa ATIHIE AEIH 25.
6—28.3 &N AR W N 31fIF UrAm AT G ATIAT 13,
6—16.4 fSfl I<HT W AgH & o1 qAT 9§ 2011—12 &
ST HTE H Sird ATver ST 65 Ufcrera o 3k TE Rerfay
Y 2012—13 ¥ off | I8 oy gfexmiel Y fIeafdery,
IR H ¥ 2011—12 # fFar 17 SEf W e arHe
(3TR F 0.801, 2011—12 T —0.564, 2012—13, HH TATUHH (3T
3 0.55; 2011—12 d— 0.541;2012—13), ATIHT ATUET 3Tl
(3R 3 0.593; 2012—13) TAT a9T (IR F 0.531; 2012—13) o
U9 THRID g A1fds Te—Ta 0 Jaerd] Gabid (S,
THINME) & W7 o Sdfh ARG AUl 3sdl (TR 3 0.
5342; 2011—12) @7 99f (IR F 0.409; 2011—12) BT T
Ygerdl AP (SLUAAS.) S Al Uil AT |
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