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lkjlkjlkjlkj & bl 'kks/k&Ik= esa e¡wxQyh ds iRrksa ij yxus okyh fpRrh chekjh dh ?kVukvksa ds fy, ekSle dh 
vfrlaosnu'khyrk dk v/;;u fd;k x;k gSA ns'k ds fofHkUu Hkkxksa esa fd, x, fu;fer losZ{k.k ds nkSjku    
ih-ih--D;w- vkSj ,l- }kjk laxzfgr fd, x, vkadM+ksa ls ;g irk pyrk gS fd o"kZ 1988&1998 ds nkSjku [kjhQ 
vkSj jch nksuksa Qlyksa ds ekSleksa esa vka/kz&izns'k] dukZVd] xqtjkr vkSj egkjk"Vª esa chekjh vDlj yxrh gSaA o"kkZ 
vkSj es?kkPNUu dh fLFkfr;ksa ls lac) rkieku esa vkus okyh deh tSlh ekSle laca/kh iz.kkfy;ksa ls lkisf{kd 
vknzZrk esa gksus okyh o`f) bl chekjh ds QSyus ds fy, vuqdwy gSa fo'ks"kdj Qly esa e¡wxQyh cuus dh voLFkk 
ls ysdj e¡wxQyh ds idus dh voLFkkA o"kkZ ls lac) es?ke;rk dh fLFkfr;ksa ¼2&8 vksDVk½ esa vf/kdre 
rkieku esa 30° ls- ds cjkcj ;k mlls vf/kd dh deh  rFkk izkr%dky vkSj vijkg~u dh lkisf{kd vknzZrk esa 
Øe'k% 80 izfr'kr vkSj 60 izfr'kr ds cjkcj ;k mlls de gksus okyh o`f)] lk/kkj.k ls vf/kdre rhozrkvksa esa 
jksx ds QSyus ds fy, vuqdwy ikbZ xbZ gSA Ñf"k ekSle foKku lykgdkj lsok ds ek/;e ls lgh le; ij 
ikni laj{k.k mik;ksa dk iz;ksx djus ds fy, e¡wxQyh ij gksus okys fpRrh jksx dh ?kVuk dh iwoZ lwpuk gsrq 
bl jksx dh ?kVuk ij {ks=h; izs{k.kksa lfgr ekSle vk/kkfjr lwpuk dk mi;ksx fd;k tk ldrk gSA 

 
 

ABSTRACT.  Sensitivity of weather to the incidences of the leaf spot disease on groundnut was studied.  Using 
data collected by PPQ & S during regular survey in different parts of the country it was observed that the disease 
occurred more frequently in Andhra Pradesh, Karnataka, Gujarat and Maharashtra both in kharif and rabi seasons from 
1988-1998.  Weather systems causing drop in temperature associated with  rainfall and overcast condition leading to 
increase in relative humidity favoured incidence of the disease particularly when the crop was in pod formation to 
maturity stages. Decrease in maximum temperature ≤30° C and increase in  morning and afternoon relative humidity        
≥ 80% and 60% respectively under cloudy condition (2 - 8 okta) associated with  rainfall were found to be congenial for 
the development  of the disease in moderate to severe intensities. This weather based information along with field 
observations on incidence of this disease could be used to forewarn the incidence of the leaf spot disease on groundnut 
for taking plant protection measures at appropriate time through Agromet Advisory Service. 

 
Key words − Leaf spot disease, Synoptic system, Meteorological parameters, Forewarning, Plant protection, 

Agromet Advisory Services. 
 
 
 
 
1. Introduction 
 

Among the oilseed crops, groundnut enjoys pre-
eminent status in the oilseed profile of the country both in 
terms of area and production.  There is a great deal of 
instability in the groundnut production in the country due to 
pests and disease attack.  Leaf spot is a major disease of 
groundnut particularly grown in Gujarat, Andhra Pradesh, 
Karnataka and Maharashtra.  Sundaraman (1965), Jackson 
and Bek (1969), McDonald and Flower (1977), 
Subramanyam and Ravindranath (1988) reported substantial 
yield losses of groundnut due to the incidence of the leaf 
spot disease on groundnut. Timely forecast on the 

occurrence, spread and intensity of the disease enables the 
end users to take appropriate measures to prevent such loss. 
A number of workers (Sulaiman and Agashe 1965, 
Ramkrishnam and Appa Rao 1968, Chohan 1974, 
Venkataraman and Kazi 1979, Dubey et al., 1995) in the 
country investigated the role of weather on the incidences of 
leaf spot. In the present study, attempt has  been made to 
explore the possibility of forewarning the incidence of leaf 
spot operationally based on the prevailing synoptic situation 
causing the variation of weather parameters favourable for 
the disease incidence. The ultimate aim of this study is to 
include advisories on plant protection of leaf spot on 
groundnut   grown  in  different  agroclimatic regions  of  the 
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Fig. 1(a).   Locator map of stations in south Indian states reporting Tikka disease incidence 
 
 
 
country  through Agromet Advisory Service bulletin issued 
from different National Meteorological Centres and 
Agricultural Universities. 
 
2. Data and methodology 
 

 The disease data alongwith the date,  place of attack 
and stage of the crop and damage caused by the disease in 
different parts of the country for a period of 11 years (1988-

1998) were collected from the monthly Rapid Roving 
Survey Report issued by the Central Integrated Pest 
Management Centre, Directorate of Plant Protection, 
Quarantine and Storage (PPQ&S), Faridabad.  The disease 
data were recorded during the survey conducted by PPQ&S 
in different well-defined routes in the states. Based on the 
above information, the disease prone areas, time and 
frequencies of disease occurrence in different intensities 
were  delineated. Meteorological parameters such as rainfall,  
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Fig. 1(b). Locator map of stations in central and northwest Indian states reporting Tikka disease incidence 
 
 
 
 
maximum and minimum temperature, relative humidity 
(0300 and 1200 UTC), cloud amount (0300 and 1200 UTC) 
recorded at different stations during the period of disease 
incidence were obtained from the National Data Centre, 
IMD, Pune. Information on the synoptic situation from 
weekly weather reports and synoptic charts were obtained 
from the office of DDGM (Weather Forecasting), IMD, 
Pune. Nine stations from three states namely Andhra 
Pradesh, Gujarat and Maharashtra reported moderate to 
severe disease incidence. These stations  were selected to 

study the sensitivity of the meteorological parameters on the 
incidence of the disease. Variations of meteorological 
parameters between two consecutive survey periods i.e. 
during preceding and current survey period were analysed 
critically [Figs. 2(a&b)].  Prevailing synoptic situations 
during the above mentioned periods were also studied with 
relation to disease incidence. Graphical superimposition 
techniques were also applied to understand the relation 
between weather parameters and disease incidence. Critical 
values  of    the  corresponding   meteorological   parameters  
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Figs. 2 (a&b). Disease and crop information in two consecutive surveys in Andhra Pradesh 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

 

 

 

Crop condition  :  Flowering to pod formation  
Disease intensity  :  Low infection of Tikka leaf 

spot has been recorded in 
Karimnagar and Nalgonda 

Crop condition  :  Maturity to harvesting  
Disease intensity  :  Moderate to severe intensity 

of Tikka leaf spot has been 
observed fields of 
Karimnagar, Warangal and 
Nalgonda 

Fig. 2(c). Variation of meteorological 
parameters during the period of disease 
incidence 

Rainfall was excess in A.P. The following 
stations received heavy rainfall on 11, Kurnool   
−7cm, Kalingapatnam −6cm, Hyderabad −5cm, 
Rain or thundershowers occurred almost all the 
places on 1 to 2 days in A.P. 

Fig. 2(d).  Rainfall during the period of disease 
incidence  

Figs. 2(e&f). Synoptic situation during the period    
of disease incidence 
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favourable for the disease incidence were also worked out. 
Observed findings were also compared with the normal 
weekly average meteorological parameters. 
 
3. Results and discussion 
 

The incidence of leaf spot in different groundnut 
growing states in the country is shown in Figs. 1 (a&b). It is 
interesting to note that the disease affected the groundnut 
grown in Andhra Pradesh, Gujarat and Karnataka more 
frequently during south-west monsoon period. It  appeared 
in number of stations in  Telangana and Raylaseema sub-
division of Andhra Pradesh, south east Rajasthan, both north 
and south interior Karnataka, southern  part of Gujarat and 
Vidarbha region of Maharashtra.  These regions were 
identified as the highly prone zone for the disease to occur. 
Under favourable weather conditions  the disease appeared 
in epidemic form and cause substantial damage to the 
groundnut in the above sensitive regions leading to a chain 
of socio-economic problems.   
 

In order to provide advance information of the 
occurrence of the disease on the crop grown in the prone 
areas of the country, extensive analysis was made to observe  
the disease incidences in relation to the prevailing synoptic 
situations and variations of the meteorological parameters 
before and during the survey periods when disease was 
reported to appear in moderate or moderate to severe 
conditions.  
 

The leaf spot was reported to occur in moderate to 
severe condition in scattered fields of Karimnagar, Warangal 
and Nalgonda in Telangana sub-division of Andhra Pradesh 
during the survey carried out from 7 to 24 March, 1989   
[Fig. 2(b)].  During this period the groundnut crop was at  
maturity to harvesting stages.  Analysis of meteorological 
parameters during and before the survey periods at 
Karimnagar and Warangal showed that there was a marked 
decrease in maximum temperature from 6 to 12 March, 
1989.  At Karimnagar it decreased from 37.2° C to 29.0° C 
while at Warangal it dropped from 34.6° C to 28.0° C        
[Fig. 2(c)].  Normal weekly maximum temperature for both 
these stations during this period is 36.0° C.  For the week 
ending 15 March 1989 there were three western disturbances 
in Pakistan and adjoining northern parts of the country along 
with induced cyclonic circulations in Punjab, Himachal 
Pradesh, Rajasthan and Haryana. Under the influence of the 
systems and favourable wind direction, maximum 
temperature decreased over the peninsular region Fig. 2(e). 
During this period relative humidity increased well above 
the normal (75% morning humidity and 31% afternoon 
relative humidity). Morning relative humidity increased 
even as high as  100% at Warangal on 10 March.  Clouding 
(5-6 okta) persisted throughout the day on 10 and 11 March. 
High clouding over the station  might be due to the presence 

of the trough with embedded cyclonic circulation extending 
from Kerala to Maharashtra and circulation over MP      
(Fig. 2f).  Rainfall was above normal in Andhra Pradesh in 
this week due to the above systems [Fig. 2(d)].  The above 
observations are in consonance with the findings of Jensen 
and Bogle (1965) Ramakrishna and  Appa Rao (1968), 
Venkataraman and Kazi (1979), Smith (1986) and Dubey   
et al., (1995). Dubey et al., (1995) also observed fall in 
mean temperature during first fortnight of August at Akola 
where disease  affected the crop to a  great extent. 
Ramakrishna and Appa Rao (1968) reported  that a period of 
3 days of high humidity was essential for maximum 
infection of the disease.  
  

In 1995 moderate  to severe infection of the disease 
was reported from Nalgonda, Warangal and Rangareddy 
districts of Andhra Pradesh during 1 to 28 February  [Fig. 
3(b)]. Groundnut was in pod formation stage during this 
period. At Hyderabad and Kurnool, there was a sudden drop 
of maximum temperature from 16 January  to 18 January.  
At Hyderabad it decreased from 26.0° C to 20.5° C and in 
Kurnool it dropped  from 30.0° C to 26.5° C. Weekly 
normal maximum temperature was found to be  30.0° C 
during this period.  On 15  Jannuary, a   western disturbance 
formed  over J and K alongwith the induced cyclonic 
circulation over Rajasthan,  Madhya Pradesh.  Under its 
influence severe cold wave condition prevailed in northern 
part of the country. Major parts of Andhra Pradesh also 
experienced the low maximum temperature [Fig. 3(e)].  
From January 14 to 17, both morning and afternoon 
humidity were increased above 80% and average clouding 
during these days was about 6 okta [Fig. 3(c)]. A number of 
synoptic features like trough in easterlies from south Tamil 
Nadu to north interior Karnataka and trough from Comorin 
to south Telangana caused substantial rainfall in different 
parts of the state [Fig. 3(d); Fig3. (f&g)]. 
  

Similar inferences about the inter-relation of the 
disease incidence with the maximum temperature, relative 
humidity, cloud, rain were obtained when the disease 
occurred in  moderate and moderate to severe intensities at 
Nagpur and Wardha in Vidarbha region of  Maharashtra 
from 22-28 August, 1989 and  Anand and Nawsari of 
Gujarat region from October 1-10, 1988. In both the cases 
marked decrease in maximum temperature along with the 
increase in humidity and clouding  under rainfall condition 
(Table 1) were reported. 
  

Thus, it was found that decrease in maximum 
temperature alongwith the increase in relative humidity 
under cloudy and rainfall conditions favoured the incidence 
of leaf spot disease.  A critical analysis of the results during 
the period of occurrence of the disease indicated that  drop 
of maximum temperature of 3.0° C or less when the max. 
temp.  attained  the  value  of  <  30.0° C.,  increase  of   both  
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Crop condition  :  Vegetative to flowering 
Disease intensity  :  Not reported 

Crop condition  :  Pod formation 
Disease intensity  :  Moderate to severe 
infection of Tikka leaf spot was reported from 
7876 HA area of Nalgonda & Rangreddi districts 

Fig. 3(c). Variation of meteorological 
parameters during the period 
of disease incidence 

Figs. 3(a&b).  Disease and crop information in 
two consecutive surveys in 
Andhra Predesh 

Principal amounts of rainfall (cm) 

Date Place Rainfall 

12 Narsampet 7 

12 V. Pattnam 6 

12 Kurnool 3 

13 Kurnool 1 

14 Kurnool 9 

17 Tirupati 5 

Fig. 3(d). Rainfall during the period of 
disease incidence 

   
Figs. 3(e-g). Synoptic situation during the period of disease incidence 
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TABLE 1 
 

Variations of meteorological parameters during the period of incidence of  leaf spot 
 

Tmax (°C) Rh1 (%) Rh2 (%) 
Station 

Period of disease 
incidence 

From To From To From To 

Average 
clouding 
(okta) 

Anand 
 
 
Nawasari 
 

1-10 Oct, 1988 
 
 

1-10 Oct, 1988 
 

36.0 
(Sep 20) 

 
34.0 

(Sep 15) 

28.4 
(Sep 25) 

 
29.2 

(Sep 23) 

78 
(Sep 19) 

 
77 

(Sep 17) 

100 
(Sep 23) 

 
98 

(Sep 23) 

47 
(Sep 18) 

 
50 

(Sep 17) 

98 
(Sep 22) 

 
88 

(Sep 23) 
 

*NA 
 
 

*NA 

Nagpur 
 
 
Amravati 
 

22-28 Aug, 1989 
 
 

22-28 Aug, 1989 

34.3 
(Aug 12) 

 
33.5 

(Aug 12) 

28.2 
(Aug 14) 

 
29.0 

(Aug 14) 

86 
(Aug 11) 

 
83 

(Aug 11) 

90 
(Aug 13) 

 
91 

(Aug 13) 

62 
(Aug 10) 

 
64 

(Aug 10) 

83 
(Aug 12) 

 
80 

(Aug 12) 

6-8 
 
 

4-8 
 
 

Khammam 
 
 
Nizamabad 
 
 
Ramagundam 

1-13 Feb, 1998 
 
 

1-13 Feb, 1998 
 
 

1-13 Feb, 1998 
 

32.0 
(Jan 17) 

 
34.0 

(Jan 16) 
 

33.0 
(Jan 16) 

29.0 
(Jan  20) 

 
29.0 

(Jan  20) 
 

29.0 
(Jan  21) 

80 
(Jan 18) 

 
65 

(Jan 18) 
 

80 
(Jan 17) 

90 
(Jan 20) 

 
80 

(Jan 20) 
 

85 
(Jan 21) 

40 
(Jan 17) 

 
15 

(Jan 16) 
 

50 
(Jan 16) 

60 
(Jan 20) 

 
60 

(Jan 19) 
 

65 
(Jan 19) 

2-4 
 
 

4-7 
 
 

2-7 

              * NA :  Data not available 
 
 
 
morning and afternoon humidity increased up to 80% or 
60% or more respectively under partly to fully cloudy (2-8 
oktas) and rainy condition caused the disease incidence. The 
synoptic situation over  the area or in the neighbouring 
region was also favourable for the disease incidence. 
  

The results emerged out from the above study were 
validated with the observation made in 1998.  In this year 
disease was reported in Khammam, Nalgonda, and 
Rangareddy of Andhra Pradesh districts  by the survey 
carried out from 1-13 February 1998. During this period too 
a sudden drop in maximum temperature and increase in 
relative humidity and clouding during the period of 
incidence. (Table 1)  was reported. During this period a 
severe cold wave condition prevailed in west Madhya 
Pradesh,  Marathwada and Vidarbha region of Maharashtra. 
Under the influence of cold wave in the above regions there 
was a decrease in temperature in parts of Andhra Pradesh. 
Besides, embedded cyclonic circulation over Telangana and 
neighbourhood caused rainfall in different places of Andhra 
Pradesh.  Thus, observed findings validates fairly well with 
the observations made in 1998.  
 
4. Conclusion 
 

Leaf spot is a major disease of groundnut grown both 
as kharif and rabi crop  in the country.  Telangana and 
Rayalaseema subdivision of Andhra Pradesh, southeast 
Rajasthan, southern part of Gujarat, both south and north 

interior Karnataka and Vidarbha region of Maharashtra have 
been identified as prone zone where the disease  can appear 
on groundnut in epidemic form under favourable weather 
condition.  By analysing the variations of meteorological 
variables during the disease incidence at different locations 
of the country, following meteorological criteria were 
established for the occurrence of the disease in moderate to 
severe condition. 

 
(i) Decrease in maximum temperature by 3.0° C or less 
and when attained maximum temperature 30.0° C or less. 
 
(ii) Increase in morning and afternoon relative humidity to 
80% and 60% respectively. 
 
(iii) Partly to fully cloudy condition (2-8 okta) associated 
with rainfall. 
 
(iv) The above fluctuations of meteorological variables can 
be anticipated from the synoptic situation prevailed over the 
areas and neighbourhood region. 
 
(v) These information could be used as a tool to frame 
advisories for timely operational crop protection of leaf spot 
disease on groundnut through Agromet Advisory Service 
bulletin issued weekly / biweekly from the different National 
Meteorological  Centres, Extension Wing of the Agricultural 
Universities located in the groundnut growing areas of the 
country. 
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