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INTRODUCTION 

With the current global situation requiring 

higher wheat production from declining land 

areas, more productive farming systems will 

potentially increase pressure from diseases 

such as stripe rust or yellow rust. Wheat crop 

in certain parts of Punjab, Haryana, J & K and 

parts of Uttarakhand and bordering crop fields 

in Uttar Pradesh are affected by stripe rust or 

yellow rust of wheat caused by a fungal 

pathogen, Puccinia striiformis probably 

occurred long before wheat was grown for 

food, whereas, Gadd from Europe first 

described it in 1777 (Eriksson & Henning 

1896). The stripe rust pathogen is favored by 

long mild winter, wet and cool spring season. 

This disease appears if cold temperature with 

intermittent rains prevails during the months of 

February and March. Wind is the main means 

of spread or dispersal of stripe rust. Huerta-

Espino et al. (2011) reported that Puccinia 

triticina has a wide virulence range and is 

broadly adapted to diverse climatic conditions, 

leading to regular and significant yield losses 

over large geographical areas. Severity of 

stripe rust is affected by different 

meteorological parameters and microclimate 

of crop. Microclimate modification can be 

useful in management of stripe rust as disease 

is highly influenced by microclimate of the 

crop.  
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ABSTRACT 

The survey was conducted during Rabi seasons of 2015-16 and 2016-17 at different locations of NW 

India, at HAU, Hisar. Yellow rust severity was recorded at 15 days intervals. Disease severity was 

higher (70%) during Rabi 2015-16 as compared to 2016-17 (60%) during both years (Pooled data). 

The maximum temperature, minimum temperature and Vapour pressure deficit were positively 

correlated whereas morning and evening relative humidity were negatively correlated with average 

disease severity and rainfall had non significant correlation with disease severity. The variability in 

disease severity can be explained from 83 to 99 percent by minimum temperature and maximum relative 

humidity. 
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MATERIALS AND METHODS 

Daily meteorological observations on 

temperature (
o
C), relative humidity (%), 

vapour pressure deficit and rainfall (mm) were 

recorded at the Agro meteorological 

Observatory and regional research station 

located nearby at selected stations. The 

relative humidity data for Yamuna Nagar and 

Ambala was not available. We have taken 

average of 15 days for each weather 

parameters expect rainfall (sum of 15 days). 

Stripe rust severity was recorded visually as 

the percentage of leaf area infected according 

to the modified Cobb’s or Peterson’s scale 

(Peterson et al., 1948). The disease was 

recorded on 10 randomly selected plants and 

per cent plants affected by the disease were 

recorded at 15 days intervals. Severity index 

was calculated by using the following 

formulae:  

 

Area of plant tissue infected x10 

Severity index (%) = ---------------------------------------- X 100 

Total area of plant 

 

Correlation coefficients and multiple 

regression analysis were carried out between 

stripe rust disease severity and different 

meteorological parameters like temperature, 

relative humidity, VPD and rainfall.  

 

RESULT AND DISCUSSION 

Disease severity  

Disease severity index was calculated on the 

basis of per cent disease severity observations. 

Disease severity index was higher (70%) 

during rabi 2015-16 as compared to 2016-17 

(60%). Difference in disease severity during 

both years was not high as weather conditions 

during both the years did not very much. 

Temperature and relative humidity were the 

key factors for stripe rust development. 

Maximum temperature range was recorded 

from 17 to 26.2
o
C. However, the maximum 

disease development was noticed in 

temperature range from 18 to 24
o
C.When the 

maximum temperature reached above 28
o
C, 

disease advancement became stagnant. Milus 

& Seyran, (2004) reported that stripe rust 

caused by the new isolates tends to develop 

faster than the old isolates at relatively high 

temperatures. Temperatures above 28ºC were 

detrimental to infection caused by rust 

pathogen (Marchetti et al., 1976). 

Disease severity and meteorological 

parameters  

Several environmental variables affect the 

production, dispersal and survival of 

uredinospores (Eversmeyer & Kramer, 1995). 

The correlation coefficients were worked out 

between disease severity and meteorological 

parameters. for rabi  Pooled data (2015-16 and 

2016-17) (Table 1). Total rainfall did not show 

significant relationship with disease severity. 

The maximum temperature, minimum 

temperature and vapour pressure deficit were 

positively correlated with the disease severity 

at all the stations. Similar results were reported 

by Murray et al. (2005). Papastamati et al. 

(2007) also reported that the most important 

weather variable for the progress of stripe rust 

is temperature, followed by dew period and 

light quantity. The disease severity showed a 

negative correlation with morning and evening 

relative humidity. Similar results were 

reported by Lemaire et al. (2002). 

 The high rainfall may have played 

significant role in disease spread as indicated 

in different studies. Pielaat et al. (1998) 

proposed a model to represent the special 

spread of spores by rain splash from a point 

source at any time during a rain event over a 

homogenous surface. The model was 

applicable for characterizing splash dispersal 

under range of conditions. Similarly, 

Srinivasan (1983) also developed regression 

models for the prediction of stripe rust in sub-

mountain and central plain regions of Punjab 

and he also reported that relative humidity and 

precipitation frequency were the major factors 

influencing the outbreak of this disease. 
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The multiple regression analysis was 

conducted to find the cumulative effect of 

different meteorological parameters on disease 

severity by taking disease severity as 

dependent variable and different 

meteorological parameters as independent 

variables. The multiple regression analysis 

between disease severity and meteorological 

parameters for different row spacing is shown 

in table 4. Similar regression models for 

predicting the stripe rust in central plain 

regions of Punjab were developed by Dutta et 

al. (2008). Rader et al. (2007) developed two 

models to predict the occurrence of leaf rust 

(caused by Puccinia recondita or P. triticina) 

using air temperature, relative humidity and 

precipitation. 

 

Table 1: Correlation study between weather parameters and disease severity during both year 2015-16 & 

2016-17 (Pooled) 

 

Multiple Regression Model 

The multiple regression analysis between 

stripe rust incidence and weather parameters 

presented in Table 2. 

 Variability in yellow rust disease 

severity can be explained up to 87 percent by 

maximum temperature and relative humidity 

maximum at Jammu, 94 percent at Gurdaspur 

by maximum temperature and relative 

humidity maximum, 94 percent at Yamuna 

Nagar by maximum temperature and relative 

humidity maximum, 83 percent at Dhaula 

Kuan by maximum temperature, 89 percent at 

Ambala by minimum temperature, and 99 

percent at Karnal by maximum temperature 

and relative humidity maximum,  and 92 

percent at Hisar by maximum temperature and 

relative humidity maximum. Ashourloo et al. 

(2014) found the similar result. 

 

Table 2: multiple regression models for prediction of yellow rust disease incidence in wheat crop pooled 

data (2015-16 &2016-17) 

*Y= Disease Severity, Tmin= Minimum temperature, RHm= Relative humidity morning 

  

Station Name Tmax Tmin RHm RHe Rainfall VPD 

Jammu 0.73** 0.91** -0.71* -0.78** -0.31 0.82** 

Gurdaspur 0.89** 0.89** -0.82** -0.82** -0.35 0.70* 

Dhaula Kuan 0.92** 0.95** -0.86** -0.82** -0.22 0.48 

Yamuna Nagar 0.62* 0.91** - - -0.29 - 

Ambala 0.74* 0.87 - - -0.31 - 

Karnal 0.86** 0.95** -0.90** -0.94** 0.00 0.93** 

Hisar 0.89** 0.93** -0.83** -0.77* -0.47 0.90** 

Pooled 0.60* 0.64* -0.55* -0.38 -0.17 0.36 

Sr. No. Station name Regression  equation R
2
 

1 Jammu  Y=-236.87+14.97 Tmin+1.77 RHm  0.87 

2 Gurdaspur  Y= 255.60+6.74 Tmin-3.23 RHm 0.94  

3 Yamuna Nagar  Y= 425.97+11.98 Tmin-5.44 RHm  0.94  

4 Dhaula Kuan  Y= -157.18+19.71 Tmin  0.83 

5 Ambala  Y= -71.0+11.0 Tmin  0.89 

6 Karnal  Y= -747.95+34.03 Tmin +5.28 RHm 0.99 

7 Hisar  Y= 55.28+3.20 Tmin -0.72 RHm 0.92 
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CONCLUSION 

Maximum temperature, minimum temperature 

and vapour pressure deficit had positive 

significant correlation while RHm and RHe 

had negative significant correlation with 

disease severity of yellow rust. Minimum 

temperature and relative humidity maximum 

can be used as a predictor variable for 

forewarning incidence of yellow rust of wheat. 
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