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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 25.6-28.30C (maximum) and 13.6-16.40C (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 (r=-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=-
0.593 in 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 0C) 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:

r–  1
2)– (n r 

 t 

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 41st standard
week during 2011-12 and 2012-13. Observations were
recorded from 45th 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

development of the disease was initially slow but it
reached to maximum during the 7th 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 22.80C (5th

standard week 2012) to 32.60C (45th standard week
2011), minimum temperature from 9.10 C (2nd standard
week 2012) to 20.80C (45th standard week 2011), relative
humidity during morning ranged from 81 percent (7th

standard week 2012) to 95 percent (46th standard week
2011) and relative humidity during evening ranged from
25 percent (2nd standard week 2012) to 72 percent (4th

standard week 2012). However, rainfall ranged from 0
mm (45th standard week 2011) to 34.1 mm (4th standard
week 2012) in 2011-12 and in 2012-13 maximum
temperature ranged from 25.60C (4th standard week
2013) to 31.90C (46th standard week 2012), minimum
temperature from 8.30 C (6th standard week 2013) to
20.20C (45th standard week 2012) relative humidity
during morning ranged from 77 percent (7th standard
week 2013) to 96 percent (52nd standard week 2012)
and relative humidity during evening ranged from 37
percent (50th standard week 2013) to 74 (45th standard
week 2013). Increase in disease severity index was
comparatively higher in the temperature ranged from
26.3- 28.30C (maximum), 10.5-14.50C (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

Max T= Maximum temperature, Min T= Minimum Temperature, RH M= Relative humidity during morning; RH E= Relative humidity during
evening; DSI= Disease severity index

Max T (°C) Min T (°C) RH (%) (Morning) RH (%) (Evening) Rainfall (mm) DSI (%) Increase in DSI (%) S.N. Std 
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 

1 45 32.6 31 20.8 20.2 93 88 37 74 0 42.6 0.67 0.61 0.67 0.61 
2 46 31.8 31.9 17.7 19.5 95 87 35 73 0 84.4 4.33 1.83 3.66 1.22 
3 47 30.8 31.6 15.2 18.4 90 92 27 54 0 2.8 9.67 4.61 5.34 2.78 
4 48 32.2 28.9 15.8 18.4 91 89 28 56 0 9.2 13.67 10.21 4 5.6 
5 49 31.2 28.5 15.7 17.3 89 92 30 45 0 0 18.33 15.52 4.66 5.31 
6 50 30.2 28.4 15.2 12.7 88 87 33 37 0 0 25.71 21.4 7.38 5.88 
7 51 29.9 29.6 14.7 16.4 85 85 35 38 0 0 31.2 26.52 5.49 5.12 
8 52 29.8 30.1 13.4 14.3 92 96 33 59 0 27.3 36.33 32.3 5.13 5.78 
9 1 27.5 28.3 14.5 13.6 84 94 36 45 0 5.6 46.21 38.74 9.88 6.44 

10 2 32.7 30 9.1 18.1 90 86 25 33 0 0 52.32 46.3 6.11 7.56 
11 3 29.3 28.6 11.9 11 95 86 29 43 0 0 58.6 51.38 6.28 5.08 
12 4 26.3 25.6 16.4 14.2 89 87 72 35 34.1 0 64.67 59.2 6.07 7.82 
13 5 22.8 28 11 16 86 78 39 57 20.6 1.2 71.21 65.9 6.54 6.7 
14 6 26.9 26.3 10.5 8.3 86 85 31 39 0 0 76.23 71.38 5.02 5.48 
15 7 25.7 30.7 12.5 14.6 81 77 42 39 0 0 78.28 76.7 2.05 5.32 
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with weather variables, correlation analysis was
performed and presented in Table 2.

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.

lkjka’k

“kjn o olardkyhu VekVj esa VekVj dh Qly esa vxsrh >qylk
,d egRoiw.kZ ck/kk gSA bls /;ku esa j[krs gq, VekVj dh iztkfr
*iwlk :ch* ij vxsrh >qylk ds fodkl dks ekSle vk/kkfjr n”kk
esa Kkr fd;k x;kA vxsrh >qylk ds y{k.k ikS/k jksi.k ds 18oha fnu
ckn o’kZ 2011&12 o 20 oha fnu ckn o’kZ 2012&13 esa ifÙk;k¡
mRiUu gq,A ;g mRifÙk NksVs] Hkwjs] pdVksa tks ihys cnjax Hkkxksa ls
f?kjs gq,] pdÙks c<+s o xgjs Hkwjs vFkok dkys /kCcs tks dsfUnzr oy;
esa ifjofrZr gks x;sA jksx dk laØe.k mPp rkieku ek/;e 25-
6&28-3 fMxzh lsUVhxzsM ij lcls vf/kd ik;k x;k o rkieku 13-
6&16-4 fMxzh lsUVhxszM ij lcls de Fkk rFkk o’kZ 2011&12 ds
tuojh ekg esa vkSlr lkis{k vknzZrk 65 izfr”kr Fkk vkSj ;gh fLFkfr
o’kZ 2012&13 esa FkhA ;g “kks/k bfUnjkxk¡/kh d̀f’k fo”ofo|ky;]
jk;iqj esa o’kZ 2011&12 esa fd;k x;k tgk¡ ij vf/kdre rkieku
¼vkj = 0-801] 2011&12 o &0-564] 2012&13] de rkiØe ¼vkj
= 0-55( 2011&12 o& 0-541(2012&13½] lk;adky lkis{k vknZrk
¼vkj = 0-593( 2012&13½ rFkk o’kkZ ¼vkj = 0-531( 2012&13½ us
izcy udkjkRed o lkFkZd lg&lEcU/k jksx izcyrk lwpdkad ¼Mh-
,l-vkbZ-½ ds lkFk Fkk tcfd lk;adky lkis{k vknzZrk ¼vkj = 0-
5342( 2011&12½ rFkk o’kkZ ¼vkj = 0-409( 2011&12½ dk jksx
izcyrk lwpdkad ¼Mh-,l-vkbZ-½ ds lkFk ik;k x;kA
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