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ABSTRACT. The role of different meteorological parameters controlling the incidences of some diseases on
tomato,guava and fig grown at Pune and Padegaon in Maharashtra state were studied by graphical superimposition and
correlation techniques. Peak infestation of rust on fig was observed in January at Padegaon whereas maximum infestation
of fruit canker on guava and carly blight on tomato were reported respectively from September to first week of October
and September to November at Pune. Increase in maximum temperature was found to increase the infestation of both fruit
canker and carly blight. Decrease in afternoon relative humidity favoured the infestation of fruit canker and rust. Fall of
minimum femperature and rise in bright hours of sunshine also aggravated the incidences of fruit canker and rust

respectively.
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1. Introduction

Apart from disease management through direct
interference with disease based on forecasting,there is also
indirect interference possible, based on knowledge about
interactions of pathogens and meterological conditions.
Though severity and damage caused by several disease on
palants are well known, not in all cases are timely
prophylatic measures taken to minimise such damages.
This is mostly for want of data on the precise
environmental conditions favouring the disease onset and
spread (Rangaswami 1975 ). Based on the knowledge of
the interrelation of disease incidence and meteorological
parameters, recommendation and advice can be given on
management of these disease problem as far as these may
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be controlled in a certain regions of climate (Turkenstenn
and Lablans 1987).

The climate and soil of Maharashtra provide scope for
growing various horticultural crops such as fruits,
vegetables, spices, condiments and flowers. These crops
play a vital role in increasing the incomé, furnishing
employment opportunities and also solve other chain
of socioeconomic problems. The quality of horti-
cultural produce, particularly pest and disease free for
export as well as for inland consumption, is a basic
requirement. Maharashtra formerly had more than 500
hectares of land where fig was cultivated. Largely
because of diseases the figure has decreased to less than
125 hectares (Indian council of Agricultural Research
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Fig. 1. Intensity of infestation of difficult diseases on different dates in

some fruits and vegetable crops

1987). Though much literature is available on the effect of
weather on the incidences of disease in cereals and
oilseeds , the work done on vegetables and fruit crops
particularly in Maharashtra is rather scant. In view of this,
a study has been undertaken to determine the climatic
parameters favourable for the incidences of some diseases
on vegetable and fruit crops grown at Pune and Padegaon
in Maharashtra state and thus possibly to highlight
the alert days, for taking protective measures against
diseases, at appropriate time, based on weather
parameters.

2. Data and methodology

The quantitative disease data presented herein
pertains to (1) Rust (Cerotelium fici) on fig, (2) Fruit
canker (Pestalotia psidi ) on guava and (3) Early blight
(Alternaria solani ) on tomato. Entomoligical data on
fruit tanker from 1989-90, and data on intensity on early
blight from 1991-92 from the Botanical Garden, Pune
(73°517E, 18°23" N ) has been used in the present study,
Observation on rust were recorded at Central Sugarcane
Research Station, Padegaon (74°10” E,I8°21'N) from
1990-92. The daily data on maximum temperature
(Tipax), minimum temperature (7Tp,), bright hours of

sunshine (SSH), rainfall (RFL), relative humidity at 0700
LMT (RH-1) and 1400 LMT (RH-2) were also recorded at
the respective stations. In all the years under study the
variations in several meteorological recorded parameters
occurring before each disease infestation were critically
analysed by graphical superimposition and correlation
technique. Significant correlation at 5% level between the
intensity of disease with the meteorological parameters
were tested at per the statistical table (vi) presented by
Fisher and Yates (1938). The plotted curves based on
actual value of meteorological parameters were compared
with normal meteorological parameters (IMD [991) .

3. Results and discussion

Variation in the intensity of fruit canker, rust and
early blight affecting guava, fig and tomato respectively
on different days , in different years is presented in Fig, 1.
In all the years under study fruit canker infestation
appeared in the month of June and reached maximum
from September to the first week of October.
Rust infestation started in November and peak infes-
tation was observed in January . In 1991, infestation of
early blight on tomato extended from August to
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Fig. 2. Variation in meteorological parameters in different dates before infestation of diseases in fruits and vegetable crops

October whereas in 1992 its infestation period was from
September to December.

It has been observed that once a disease appears on a
certain crop, its intensity of infestation goes on increasing
during couple of months if favourable weather conditions
prevail. In order to indicate the effect of weather, the
variations of different meteorvlogical parameters during a
few days before disease infestation for different crops, is
presented in Fig. 2. The favourable climatic parameters
influencing the different diseases are discussed below.

3.1. Fruit canker on guava

In all the years under study maximum temperature
showed an increasing trend before infestation and its value
rose by 1.5 to 3° C during 5 days before infestation. In all
the cases at least one day before infestation, maximum

temperature lied above the normal Tn,. of the
corresponding week. For instance, on 13" September
1991, the percentage of infestation of the disease was
found to be 26.5°C. Though in this period a general
increasing tendency of T, was observed, maximum
temperature increased from 28.6° C (8 ™ September) to
31.5°C (12 September ) which lied well above the
normal value (28.6°C ) of the corresponding week (37
standard week ).

[t has also been observed that before the infestation
to occur, afternoon relative humidity (RH- 7‘) showed, in
general, a decreasing trend and fell by 13 to 22% within 5
days before infestation. In 1989, it was observed as
decreased from 91% to 68% , from 23 to 27 ™ August.
The infestation was observed on 29 August. Slmll..ll‘l\‘ n
1990, it decreased from 86% to 73%, from 7 " to 11 "
September, when the infestation was observed on 12 “
September. Preceded by small duration (0 to 3 hrs) of
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TABLE 1

Correlation coefficient between daily metcorological parameters and infestation of different discases

Disease Meteorological Days before appearance of disease
Parameter 1 2 3 4 5
Fruit canker S5H 0.33 0.51 0.63* 0.59* 0.54
i 0.25 0.33 0.35 0.35 0.33
RH-2 -0.34 -0.32 -0.30 -0.47 -0.44
Rust Tuin -0.48 -0.39 -0.35 -0.35 -0.37
RH-2 -0.32 -0.39 -0.25 -0.20 -0.17
Early Blight j 0.95* 0.89* 0.87+ 0.83* 0.80
SSH 0.93* 0.89* 0.95% 0.92* 0.88*

* = Correlation significant at 5% level

sunshine hours, subsequent increased duration of SSI, in
general, increased infestation. Significant positive
correlation was observed between the intensity of
infestation and sunshine hours three and four days before
infestation (Table 1).Higher positive correlation (r = 0.63)
was observed between SSH before three days and
intensity and infestation. Thus, it appeared that cloudiness
5 days earlier to infestation activated the disease towards
further development.

3.2. Ruston fig

Though a general falling tendency in minimum
temperature was observed during the period of infestation
of the disease in the years under study, minimum
temperature was noticed to have dropped below 13° C
before infestation and in all cases its value lied below
normal Ty, of the corresponding week. In 1990, intensity
of infestation on 3™ November was 20%. Ty, decreased
from 19.7° to 12.4° C from 1 to 3" November.

Like minimum temperature, afternoon relative
humidity (RH-2) almost showed decreasing trend during a
few days before the infestation. Just one day before the
infestation its value was seen to have remained below
50%. It fell from 64% to 37% within one day i.e. from | ™
November to 2™ November 1990 when 20% infestation
was observed on 3 ™ November. Similar fluctuation of
RH-2 was observed from 19" to 21 * November in 1990

when it decreased from 76 to 46% . Intensity of infestation
(37%) was observed on 22 ™ November.

3.3. Early blight on tomato

Among the various meteorological parameters
maximum temperature was found to influence the early
blight of tomato. During a few days before infestation,
minimum temperature was increased and its value reached
above 3° C of the normal Ty, of corresponding week. In
1991, it was noticed to start increasing from 5" (32.8° C)
to 9 ™ October (34.3° C). The normal T, of the
corresponding week is 30.8° C. Infestation was observed
on 10" October. Similar was the case for 1992 also.

Significant positive correlation was observed
between minimum temperature one to four days before the
infestation. Correlation coefficient values ranged from
0.80 to 0.95. This observed finding is in consonance with
the work of Mundkur and Chattopadhyay (1967) . The
authors stated that the disease become serious when the
season began with abundant moisture followed by high
temperature. According to Bajic, late blight of potato
preferred rather warm condition for sporulation and
produce spores during day under necessary humidity
condition. Incidence of more disease infestation due to dry
and warm condition were also reported in the Year Book
of Agriculture (1953), ICAR (1987), Centre for Overseas
Pest Research (1983) and also by Singh (1987). SSH was
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also positively correlated with the early blight incidence
from 1 to 5 days before infestation. Highest the correlation
was observed between the duration of SSH 2 to 3 days
before infestation and the intensity of infestation.

4. Conclusions
The main findings of this study are as follows :

(a) Peak infestation of rust on fig was observed in
January at Padegaon whereas maximum infestation
of fruit canker on guava and early blight on tomato
were reported respectively from September to first
week of October and September to November at
Pune.

(b) For infestation of fruit canker on guava, both
maximum temperature and afternoon relative
humidity showed an increasing and decreasing
trend respectively before infestation. Ty, and RH-
2 increased and decreased respectively by 1.5 to 3°
C and 13 tp 22% during 5 days before infestation.
Proceded by low value before 5 days, the
subsequent increased duration of sunshine hours
increased infestation.

(c) For infestation of rust on fig, both minimum
temperature and afternoon relative humidity
showed a decreasing trend during few days before
infestation. Ty, and RH-2 fell below 13° C and
50% respectively just before the start of infestation.

(d) For infestation of early blight on tomato, among the
various meteorological parameters only maximum
temperature was found to influence the infestation
of this disease. It showed an increasing trend and
the value reached more than 3°C above the
corresponding  weekly normal before the
infestation.

The plant protection for horticulture crops has been
scheduled by the Plant Protection Wing of the Directorate
of Horticulture (1992) with the help of the Committee of
Scientists from all Agricultural Universities from
Maharashtra State. The Plant Protection Recommendation
for the diseases under this study are as follows:

Disease Plant protection measures

Canker on guava Spraying of Bordeaux mixture
(0.25%) or Mancozeb

75 WP (0.25%)

Malathion 50 EC (0.05%)
Endosulfan 35 EC (0.04%)
Phosphamidon 85 WSC (0.02%)

Blight on tomato

Phosphamidon 85 WSC(0.02%)
Carbaryl 50 WP (0.1%)
Dimethoate 30 EC (0.03%)

Rust on fig

Based on the real time data of the meteorological
parameters causing the incidence of the above diseases on
different crops, above plant protection measure can be
taken up in appropriate time to make crop free from such
disease.

At the end, it can be mentioned that reliability of the
result so far obtained in the present study may be
increased if the actual quantitative data of the intensity of
infestation recorded for a number of years are used. This
is one among other limitations of studies such as the
present one.
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