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Effect of weather variables on the yield of wheat crop 

in District Azamgarh of Eastern Uttar Pradesh, India 

 
Neeraj Singh, Piyush Kumar Singh, VN Rai and BVS Sisodia 

 
Abstract 
Wheat (Triticum aestivum L.) is the major crop of Uttar Pradesh, which covers about 36.5 per cent area 

of total gross-cropped area in Uttar Pradesh. The present study mainly deals with to determine the effect 

of weather variables on the yield of Wheat crop in Azamgarh district of Eastern Uttar Pradesh, India. On 

the basis of correlation and regression analysis, we found that rainfall is most important variable which 

effects the yield of Wheat crop positively followed by minimum temperature while rest variables show 

negative effects on the yield of Wheat crop. 
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Introduction 

Wheat (Triticum aestivum L.) is the major crop of Uttar Pradesh, which covers about 32.89 per 

cent area of total gross-cropped area and contributes 31.92 per cent production of India in 

2017-18, (DAC&FW, 2018). Wheat is mostly grown in Rabi (December-April) season. This 

crop is also studied under the FASAL programme of the Department of Space (Parihar & Oza, 

2006). Due to importance of this crop in the national agricultural scenario, it is important to 

study the impact of climate change on this crop. 

Azamgarh district (Eastern Uttar Pradesh, India) which falls under middle gangetic agro-

climatic region and 8th eastern plain agro-climatic zone in the eastern part of Uttar Pradesh at a 

distance of about 270 km from Lucknow. Azamgarh district lies between latitude 26° 03’ N 

and longitude 83° 13’ E and it is bounded by the districts of Mau in east, Gorakhpur in the 

north, Ghazipur in south-east, Jaunpur in the south-west, Sultanpur in the west and Ambedkar 

Nagar in the north-west. 

The present study has been undertaken for the yield of Wheat crop in the district Azamgarh, 

Eastern Uttar Pradesh, India. 

 

Material and Methods 

The time series data on yield for Wheat crop of Azamgarh district of eastern Uttar Pradesh 

pertaining for the period from 2000-01 to 2017-18 have been procured from the website 

http://updes.up.nic.in/spatrika/spatrika.htm by Economics and Statistics Division, Planning 

Department, Government of Uttar Pradesh. 

Weekly weather variables data for Wheat and wheat crop in the district of Azamgarh, Eastern 

Uttar Pradesh have been obtained from the National Data Centre, India Meteorological 

Department, Pune for the study period 2000-01 to 2017-18. The data for Wheat crop have been 

collected up to the first 16 weeks of the crop cultivation which include 44th Standard 

Meteorological Week (SMW) to 7th SMW of the next year. The data on six weather variables 

viz. Maximum Temperature, Minimum Temperature, Rainfall, wind-velocity and Sun-shine 

hours have been used in the study. 

 

Individual effect of weather variables 

The statistical models have been proposed by expressing effect of changes in weather variables 

on yield in wth week as a linear function of respective correlation coefficients between 

detrended yield and weekly weather data (Agrawal et al., 1986). Trend effect on yield is also 

removed from yield while calculating correlation coefficients of yield with weather variables 

to be used as weights. 
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De-trend Yield 

Y= a + bt 

 

Where; Y, a, b and t is observed yield, constant, regression 

coefficient and time trend respectively. 

In order to study, the effect of individual weather variable, 

two new variables from each weather variable are generated 

as follows: 

Let Xiw be the value of ith (i = 1, 2, …, p) weather variable at 

wth weeks (w = 1, 2, … n). In this study, n is 16. 

Let, riw be the simple correlation coefficient between weather 

variable Xi at W-th week and detrended crop yield over a 

period of K years. The generated variables are then given by 

 

𝑍𝑖𝑗 =
∑ 𝑟𝑖𝑤

𝑗𝑛
𝑤=1 𝑥𝑖𝑤

∑ 𝑟𝑖𝑤
𝑗𝑛

𝑤=1

⁄ ;  𝑗 = 0, 1 

 

For j = 0, we have un-weighted generated variable 

 

𝑍𝑖0 =  
∑ 𝑋𝑖𝑤

𝑛
𝑤=1

𝑛⁄  

 

and weighted generated variables 

 

𝑍𝑖1 =
∑ 𝑟𝑖𝑤𝑋𝑖𝑤

𝑛
𝑤=1

∑ 𝑟𝑖𝑤
𝑛
𝑤=1

⁄  

 

For each year. 

The following model is then fitted to study the effect of 

individual weather variable 

 

Y = a0 + a1Zi0 + a2Zi1 + cT + ; i = 1, 2,..., p. 

 

Where, Y is detrended yield. T is variable expressing time 

effect, a0, a1, a2 and c are parameters of the model to be 

evaluated for the effect of variables and  is error term 

supposed to follow normal distribution with mean zero and 

variance 2. 

 

Result and Discussion 

Effect of weather variables on the yield of Wheat crop by 

Correlation Analysis 

Persual of the table 1, we found that unweighted minimum 

temperature (Z20) and unweighted rainfall (Z30) are positively 

correlated as 0.560 and 0.531 respectively with detrended 

yield of Wheat crop at 5% level of significance while 

unweighted maximum temperature (Z10), unweighted wind 

velocity (Z40) and unweighted sunshine hour (Z50) found to be 

negatively correlated with detrended yield of Wheat crop. 

 
Table 1: Correlation Coefficient between Detrend yield and 

generated Weather variables 
 

Unweighted 

Variables 

Correlation 

Coefficient 

Weighted 

Variables 

Correlation 

Coefficient 

Z10 - 0.259 Z11 - 0.621** 

Z20 0.560* Z21 0.441 

Z30 0.531* Z31 0.738** 

Z40 - 0.398 Z41 0.167 

Z50 - 0.390 Z51 - 0.641** 

Correlation is significant at the 0.01 level (2-tailed) ** 

Correlation is significant at the 0.05 level (2-tailed) * 
 

Weighted minimum temperature (Z21), weighted rainfall (Z31) 

and weighted wind velocity (Z41) shows positive while

weighted maximum temperature (Z11) and sunshine hour (Z51) 

shows negative correlation with the yield of Wheat crop. 

 

Effect of weather variable on the yield of Wheat crop by 

Regression Analysis 

 

Effect of Maximum Temperature 
The multiple regression equation obtained is 

𝑌 = 63.013 − 0.331 𝑍10 − 1.011 𝑍11 − 0.143 𝑇 

 
Table 2: Effect of Maximum Temperature 

 

Variable 

Regression 

Coefficient 

(Standard Error) 

P 

Value 

R2 

(%) 

95% Confidence 

Interval 

Lower B. Upper B. 

Constant 63.013*** (18.312) 0.004 

58.6 

23.738 102.287 

Z10 - 0.331 (0.509) 0.527 - 1.423 0.761 

Z11 - 1.011*** (0.238) 0.001 - 1.522 - 0.500 

T - 0.143 (0.101) 0.180 - 0.360 0.074 

 

From the persual of table 2 maximum temperature is an 

important weather variable for Wheat crop. The results 

indicates that weighted maximum temperature regression 

coefficients were found to be statistically negatively 

significant at 1% level of significant and time trend T was 

found negatively non-significant. The value of R2 (%) is 58.6 

and FCal (6.614***) is significant at 5% level of significance. 

 

Effect of Minimum Temperature 
The multiple regression equation obtained is 

𝑌 = 21.685 − 0.181 𝑍20 + 0.205𝑍21 − 0.045 𝑇 

 
Table 3: Effect of Minimum Temperature 

 

Variable 

Regression 

Coefficient 

(Standard Error) 

P 

Value 

R2 

(%) 

95% Confidence 

Interval 

Lower B. Upper B. 

Constant 21.685** (9.055) 0.031 

12.3 

2.264 41.106 

Z20 - 0.181 (0.848) 0.834 - 1.999 1.638 

Z21 0.205 (0.150) 0.193 - 0.116 0.525 

T - 0.045 (0.135) 0.745 - 0.334 0.244 

 

From the persual of table 3 indicates that un-weighted & 

weighted minimum temperature was found statistically 

negative and positive non-significant respectively and time 

trend T was found negatively non-significant. The value of R2 

(%) is 12.3, FCal (0652) is non-significant. 
 

Effect of Rainfall 
The multiple regression equation obtained is 

Y = 23.995 − 0.793 𝑍30 − 0.195 𝑍31 − 0.127 𝑇 

 
Table 4: Effect of Rainfall 

 

Variable 

Regression 

Coefficient 

(Standard Error) 

P 

Value 

R2 

(%) 

95% Confidence 

Interval 

Lower B. Upper B. 

Constant 23.995 (1.408) .000 

48.8 

20.975 27.016 

Z30 -0.793** (0.314) 0.024 - 1.468 - 0.119 

Z31 -0.195*** (0.059) 0.005 - 0.321 - 0.068 

T -0.127 (0.101) 0.230 - 0.343 0.090 

 

From the persual of table 4, un-weighted & weighted rainfall 

regression coefficient was found statistically negative 

significant at 5% and 1% respectively, where time trend T 

was found non-significant. The value of R2 (%) is 48.8 and 

FCal (4.44**) is significant. 
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2.4 Effect of Wind Velocity  
The multiple regression equation obtained is 

 

𝑌 = 22.679 − 1.552 𝑍40 + 1.344 𝑍41 − 0.018 𝑇 

 
Table 5: Effect of Wind velocity 

 

Variable 

Regression 

Coefficient 

(Standard Error) 

P 

Value 

R2 

(%) 

95% Confidence 

Interval 

Lower B. Upper B. 

Constant 22.679 (4.333) 0.000 

40.4 

13.386 31.972 

Z40 - 1.552 (1.050) 0.162 - 3.803 0.700 

Z41 1.344** (0.459) 0.011 0.360 2.329 

T - 0.018 (0.118) 0.878 - 0.272 0.235 

 

From the persual of table 5, Un-weighted regression 

coefficient of wind velocity was found to be negatively non-

significant, weighted variable was found positively significant 

at 5% and time trend was negatively non-significantly. The 

value of R2 (%) is 40.4 and FCal (3.166*) is significant at 10% 

level of significance. 

 

2.5 Effect of Sunshine (hr) 
The multiple regression equation obtained is 

 

𝑌 = 17.268 + 0.264 𝑍50 + 0.293𝑍51 + 0.140 𝑇 

 
Table 6: Individual effect of Sunshine (hr) 

 

Variable 

Regression 

Coefficient 

(Standard Error) 

P 

Value 

R2 

(%) 

95% Confidence 

Interval 

Lower B. Upper B. 

Constant 17.268 (2.880) .000 

14.0 

11.090 23.445 

Z50 0.264 (0.503) 0.608 -.815 1.342 

Z51 0.293 (0.322) 0.378 -.398 .984 

T 0.140 (0.157) 0.386 -.196 .476 

 

From the persual of table 6, weighted regression coefficient of 

sunshine hour was found negatively significant at 1% level, 

while regression coefficient of un-weighted sunshine hour and 

time was found negatively non-significant. The value of R2 

(%) is 14.0 and FCal (0.759) is non-significant. 

 

Conclusion 

All the weather variables which are used in this study is found 

to be important for the yield of Wheat crop in district 

Azamgarh, Eastern Uttar Pradesh, India. Correlation and 

regression analysis shows that among all these variables two 

variables viz., rainfall and minimum temperature effects 

positively to the yield of the Wheat crop while all the rest 

variables effected negatively. 
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