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Abstract : In field trials for six years (2009-14) the influence of weather parameters on groundnut (Varieties namely 
TMV-2, JL-24, K-134 and C-2) grown in an Alfisole under varied sowing environments (July as normal sowing and 
August as late sowing months) was studied at Bengaluru, Karnataka.  Rainy days (RD), bright sun shine hours 
(BSS), total pan evaporation (EVP. in mm), growing degree days (GDD) and rainfall, the cumulative of all measured 
during crop period influenced significantly  the  growth and yield of groundnut across the genotypes. However, 
Potential evapo-transpiration (PET) and length of growing period (LGP) during the cropping period did not have 
such significant influence. For achieving maximum yield, the optimum value of annual rainfall from the fitted 
quadratic curves, was found to be 650 mm.  Bright sun shine hours, pan evaporation and GDD during the cropping 
period showed negative correlation with pod yield.  Among the 11 multiple linear regression models, model III was 

-1 **found to be the most reliable in judging the yield potential of groundnut (Pod yield in kgha  = -3058.24 + 6.55 (RD) 
** * ** ** ** 2 -2.01  (SSH) + 3.98  (GDD) -6.25 (evaporation in mm) + 8.01  (PET) -21.98  (LGP) + 3.38  (LAD) with R

** 2 ** 2 ** 2 ** **(0.86 ). Model IV (R =0.86 ) and XI (R =0.60 )were effective in predicting the yield (R =0.86 & 0.60 , 
respectively), however of the second order.

Keywords:  Regression models, weather parameter, groundnut, Alfisols

Introduction

Groundnut (Arachis hypogaea L.) is an annual 
th th legume ranking 13  most important food crop and 4 most 

important oilseed crop of the world. Among oilseeds crops in 

India, groundnut contributes about 50% of area and 45% of 

oil production. Nearly 75% of the groundnut area lies in a low 

to moderate rainfall zones (Gujarat, Andhra Pradesh, Tamil 

Nadu, Karnataka and Maharashtra) with a short distribution  

of rainfall cause significant fluctuation in productivity. 

Assessment of weather parameters to groundnut goes a long 

way in (i) defining Agrometeorology for groundnut; (ii) 

quantifying the limits of weather parameters to achieve 

potential yield and ultimately establish crop weather 

relationship. The review of research reveals that higher air 

temperatures, evaporation rate and bright sunshine hours 

*Corresponding Author (Email: bng.aicrpam@gmail.com)  

affected the reproductive phases. Whereas, the cooler 

temperatures, higher morning relative humidity (RH1) 

during pod initiation affected the biomass production. 

Therefore, study is conducted to ascertain the influence of 

different weather conditions on the performance of 

groundnut productivity in an Alfisols.

Materials and Methods

Field studies were conducted for six years (2009-

14) with eight treatments combination varieties (TMV-2, JL-

24, K-134 and C-2) and two dates of sowing (normal sowing 

and late sowing) replicated four times in Randomized Block 
0 0Design at GKVK farm, Bengaluru (13 05'N; 77 34'E) at an 

elevation of 924m above mean sea level during the rainy 

cropping season (Kharif  season from July-December). The 

area receives around 928 mm of rainfall in two peaks one 

during May and another during September ( bimodal type). 



Daily weather parameters viz., Rainfall (RF), Rainy 

Days (RD), Potential Evapo Transpiration (PET), Length of 

growing period (LGP), Bright Sun Shine Hours (BSS), 

Growing Degree Day (GDD), total pan evaporation (EVP) 

and Leaf Area Duration (LAD) were recorded, calculated and 

pooled accordingly for developing the models.

The difference in moisture holding capacity (w/w) 

at 33 and 1500 kPa was multiplied by bulk density and soil 

depth to calculate the total plant available water holding 

capacity of the soil. The length of growing period was 

calculated following the FAO model (Higgins and Kassam, 

1981). However, to calculate the LGP after the cessation of 

rains, the actual stored soil moisture (PAWC) in each soil unit 

was used instead of the assumed 100 mm in the FAO model. 

The crop was raised as per the package of cultivation 

practices recommended for the agro-climatic zone 

(University of Agricultural Sciences, 2012). The pod yield 
-1(kg ha ) was calculated from the sun-dried grain weights of 

harvested net plots of 5.4m x 4.8m. 

Correlation matrix was worked out to study the 

relationship of the soil-site parameters among themselves 

and on crop yield. In order to find the optimum range of any 

given soil parameter (x) for obtaining maximum crop yield 
2(y), a quadratic equation (y = a+bx+cx ) was fitted. Further, 

the statistical relationships between the soil-site 

characteristics (x  to x ) altogether and the pod yield were 1 n

established by multiple linear regression (MLR) equations (y 
2= a + b x  + b x  + …….. + b x ).The R  value obtained was 1 1 2 2 n n

tested at or below 5% level of significance. Using the step-

down regression analysis by least square technique, the less 

important soil parameters were dropped one after another 

and the MLR models with pod yield were developed with 

important parameters. Among the number of models so 

developed, the best models were chosen based on the criteria 

suggested by Barrie et al. (1986)

Results and Discussion

               Long term trials have been carried out in alfisols 

and weather suitability models were worked out. With 

respect to dates of sowing (Table1), July sown crop recorded 
-1significantlyhigher groundnut yield (1326.1 kgha ) 

-1compared to late sowing (792.4 kgha ). 

Table 1. Pod yield ( ) of groundnut as affected by sowing time and varieties (pooled data of 2009-2014)-1kgha
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   Normal sowing 
          (July) 

Late  sowing  
(August) 

Mean 
               Varieties 

-------------------------(Kg ha-1)------------------------- 

TMV-2 1370.4 779.2 1074.8 

JL -24 1223.9 741.9 982.9 

K -134/C-2 1383.9 856.2 1120.1 

Mean 1326.1 792.4 1059.2 

Tests of significance Variety  Sowing Interaction 

SEm± 27.44 22.40 38.81 

CD (0.05 P) 166.97 136.33 236.13 
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Fig. 1: Quadratic relationship between annual rainfall and pod yield of groundnut over the years in alfisols
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The recently released varieties viz., K -134 ,C-2 performed 
-1well (1383.9 kgha ) under normal sowing window of July 

due to the advantage of higher and assured rainfall than that 

of late sowing in August, which is a common practice with 

the farmers. The pod yield of groundnut was regressed 

against weather and the consequent growth parameters 

individually and it showed that the four parameters viz., RD, 

BSS, GDD were significantly related. Rainy days 

contributed significantly (51%) on yield  (Table 3) and it was 
2, **quadratic in nature (y= 437.91 -14.48x + 1.11x  r =0.72 ).  

The annual rainfall was positively correlated with pod yield 
2 (R 0.199) For achieving maximum yield, the optimum value 

of annual rainfall from the fitted quadratic curves, was found 

to be 650 mm (Fig. 1).  Bright sun shine hours being 

negatively correlated with pod yield showed strong quadratic 
2 **relation with pod yield to the extent of 62% (R = 0.623 ). Pan 

evaporation and GDD were the second order negatively 
2 correlated (r = -0.673 and -0.421) parameters with R value of 

0.45 and 0.178, respectively. The weather parameters and 

corresponding total dry matter and yield of groundnut 

varieties have been given in table 2
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Table 3.  Simple linear regression (SLR) and simple quadratic regression (SQR) climatic parameters and growth 
-1               parameters of groundnut on pod yield (kg ha )

**: Significant at 5% level

The temperature in groundnut growing areas of 

Karnataka is highly variable and always remains above the 
0optimum (36/22 C) and therefore often have negative 

relationship with the pod yield. Craufurd et al. (2002) 

observed reduced dry weight, harvest index and seed yield at 
0 temperature 38/22 C and above. The quadratic relation with 

* * 2 2 *total rainfall (y = -1823.74 +10.32 x -0.008 x  with R =0.20 ) 

was not as important as the distribution of rainfall as 

measured by rainy days with more than 2.5 mm of rainfall.

The correlation matrix indicated LGP being closely 

related not only with rainfall distribution but also with 

available moisture holding capacity of the soil and thus 

combindly influenced the seed yield (Shivaramu et al., 

1997). Therefore, instead of looking at the individual effects 

of any parameters, the overall interaction of different non 

collinear parameters on grain yield seemed to be appropriate 

(Shivaramu, 2012) and hence MLR equations were worked 
2out. The significant R  values of these MLR equations 

worked out for groundnut ranged from 0.86 in model number 

I (Table 4), when nine weather parameters were regressed to 

0.60 in model number XI involving only two significant 

weather parameters viz., Rainy days and BSS. Model VIII 

defined by SSH and LGP could explain up to 62% of the pod 
2 **yield (R = 0.62 ).  Model III consisting of RD, SSH, GDD, 

pan evaporation, PET, LGP  and the LAD together staked 

86% of the pod yield and was found to be the best based on 

the set out criteria (Barrie et al., 1986), followed by model IV 
2 2(R =0.858) and model XI (R = 0.60) with only Rainy days 

and BSS together. SSH and LGP in association gave an MLR 
2 of R value of 0.62 which was also found to be significant 

* ** **(pod yield = 1766.96 -4.04  (sunshine hrs/day) + 2.15  
2 **(GDD) -19.57 (LGP) with R value of 0.75 ).

 

Parameters 

 

Type 

r 

Value 

 

Equation 

R2 

Value 

Linear +0.319 NS Y=473.417 + 1.157 X  0.102 NS Rainfall (mm) 

Quadratic +0.445* Y=-1823.74 + 10.32*
X -0.008*

X
2 0.199* 

Linear +0.706** Y=-366.75 + 47.401**
 X 0.500** RD 

Quadratic +0.716** Y=437.907 -14.476 X + 1.114 X
2 0.513** 

Linear -0.769** Y=2803.98**-2.798** 
X 0.592** BSS (hrs) 

Quadratic -0.789** Y=1069.86 + 3.185 X -0.005 X
2 0.623** 

Linear -0.421* Y=4614.82**-2.162*
 X 0.177* GDD (oc) 

Quadratic -0.421* Y=7841.32 -6.044 X + 0.001 X
2 0.178* 

Linear -0.673** Y=2876.45**-4.0340**
 X 0.453** EVP (mm) 

Quadratic -0.673** Y=3139.176  -5.201 X  + 0.001 X
2 0.453** 

Linear -0.210 NS Y=2680.902*-3.883 X 0.044 NS PET (mm) 

Quadratic -0.218 NS Y=-5696.43 + 36.91 X -0.049 X
2 0.048 NS 

Linear -0.032 NS Y=1202.165 -1.213 X 0.001 NS LGP (days) 

Quadratic -0.327 NS Y=-8038.25 + 166.74*
 X -0.752*

 X
2 0.107 

Linear +0.159 NS Y=784.79*+1.354 X 0.025 LAD (days) 

Quadratic +0.294 NS Y=-294.50 +11.215 X -0.021 X
2 0.086 

Linear +0.161 NS Y=775.49*+16.882 X 0.026 TDM (g/plant) 

Quadratic     +0.180 Y=1249.22 -43.81 X + 1.820 X
2 0.032 
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Sys et al. (1993) have attempted to establish the 

crop requirements by setting the suitability classes and the 

range of limits of climate, landscape and soil characters for 

all the important crops including groundnut. Further, Naidu 

et al. (2003) attempted to establish the soil-site suitability 

criteria for groundnut for India but seemed to have 

generalized and hence needs refinement in the light of the 

present findings. 

Conclusions

Based on the study  it is recommended to take up 

the sowing in first fortnight. Rainy day is a critical factor 

deciding the growth and yield of groundnut followed by 

LAD. However, BSS and GDD, being abundant and beyond 

the optimum requirement for groundnut showed negative 

relationship with pod yield of groundnut.  
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