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Correlation studies of weather parameters on growth, phenology, yield attributes and yield of summer groundnut during different phenophases 
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ABSTRACT 

	Aims: To study the correlation of weather parameters with growth, phenology, yield attributes and yield of summer groundnut during different phenophases under South Saurashtra Agro-climatic Zone. 
Study design: Strip Plot Design
Place and Duration of Study: Instructional Farm, Department of Agronomy, College of Agriculture, Junagadh Agricultural University, Junagadh
Methodology: The experiment contained three replication and twelve treatment combinations, where horizontal plot consisted of four different sowing dates viz., D1 : 4th SMW, D2 : 6th SMW, D3 : 8th SMW and D4 : 10th SMW and vertical plot consisted of three different groundnut varieties viz., V1 : GJG-31, V2 : GG-34 and V3 : GG-37. day-1). The weather parameters were collected from the agrometeorological observatory of university and were correlated with parameters.
Results: The results showed that the effect of weather parameters on growth, yield attributes, yield and physiological parameters during different phases were found to be significant. At germination phase, relative humidity-II and vapour pressure-II showed positive and significant effect, while, minimum temperature, temperature range, relative humidity-I, bright sunshine hours, evaporation, vapour pressure-I and nycto temperature showed negative and significant effect. During flowering phase, temperature range, bright sunshine hours and inter diurnal temperature showed positive and significant effect while maximum temperature, relative humidity-I and II, evaporation, vapour pressure-I and II, photo temperature and nycto temperature showed negative and significant effect. During pegging phase, relative humidity-II and vapour pressure-II showed positive and significant effect, while, relative humidity-I showed negative and significant effect. During pod development phase, temperature range and inter diurnal temperature showed negative and significant effect. During pod maturity phase, maximum temperature, temperature range, bright sunshine hours, evaporation, photo temperature, nycto temperature and inter diurnal temperature showed positive and significant effect while relative humidity-II and vapour pressure-II showed negative and significant effect.
Conclusion: 
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1. INTRODUCTION 

Groundnut (Arachis hypogaea L.) is an annual legume crop which belongs to family Leguminosae and have its origin in South America. It is a major oilseed of tropical and subtropical countries. It is commonly known as peanut, earthnut, monkey nut and goobers. It is the 13th most important food crop and 4th most important oilseed crop of the world (Kumar et al., 2017). Groundnut kernels are an excellent source of plant protein, which is nearly about 27 to 33 per cent and contain 45 to 50 per cent oil, as well as essential minerals, carbohydrates and vitamins. They play an important role in the dietary requirements for poor women and children and haulms are used as livestock feed. Groundnut oil is composed of mixed glycerides and contains a high proportion of unsaturated fatty acids viz., oleic acid (50 to 65 %) and linoleic acid (18 to 30 %) (Young, 1996). The by-products of this crop like haulm and cake have good nutritive value. The groundnut cake obtained after groundnut oil extraction is rich in protein and considered as valuable organic manure and animal feed, which contains 7 to 8 per cent N, 1.5 per cent P2O5 and 1 per cent K2O. Some industrial products like paints, varnishes, soap and lubricating oils are also manufactured from groundnut. In India, total area under groundnut cultivation was 4.7 million hectares and total production was 10.2 million tonnes with productivity of 2163 kg/ha during the year 2023-24 (DA&FW, 2024a). Among the major groundnut growing states in India, Gujarat ranks first in area and production with area of 1.7 million hectares and production of 4.6 million tonnes. Gujarat also ranks first in productivity with yield of 2739 kg/ha (DA&FW, 2024b). Plant development and growth are complex responses to a variety of agrometeorological factors. Climate, soil and often a complex interaction of both influence these variables. Crop production in a given location is influenced by a number of factors, the most important of which is the weather. Weather can be used to help solve challenges related to growth and development. During the summer season, solar radiation, temperature, soil moisture, relative humidity, and bright sunshine hours are all key weather factors that influence the crop life cycle (Reddy and Reddy, 2010). Climate variability has a significant impact on groundnut growth and output. The major weather variables that influence the crop life cycle during the growing season include solar radiation, temperature, soil moisture, relative humidity and bright sunshine hours (Makone et al., 2015). Therefore, it was contemplated to have an insight on the effect of different weather parameters and agrometeorological indices for the production of groundnut crop and to identify the critical phases at which groundnut crop was most sensitive to the effect of particular weather parameters. This experiment was conducted to study the correlation between growth, phenology, yield attributes and yield with weather parameters.

2. material and methods 

The experiment was conducted in C-6 plot of Instructional Farm, Department of Agronomy, College of Agriculture, Junagadh Agricultural University, Junagadh, Gujarat, India (21.5°N latitude and 70.5°E longitude and 60 m above the mean sea level) during summer season of 2024. This site is located in the South Saurashtra Agro-Climatic Zone of Gujarat. The experimental field has an even topography with a gentle slope having good drainage. The soil samples were taken randomly from experimental plot to a depth of 0-15. The soil was clayey in texture, medium in organic carbon (0.58 %), medium in available phosphorus (29.6 kg/ha) and available potash (224 kg/ha) with average nitrogen (247 kg/ha). Its pH was alkaline (8.31) and low in soluble salts. The experimental design followed a strip plot design with four different sowing dates as horizontal plot treatments and three groundnut varieties as vertical plot treatment with three replications. The treatments consisted of four sowing dates : D1 : 4th SMW, D2 : 6th SMW, D3 : 8th SMW and D4 : 10th SMW and three varieties: GJG-31, GG-34 and GG-37. The recommended dose of nitrogen, phosphorus and potassium (N: P2O5: K2O @ 25:50:50 kg/ha) was applied through urea, DAP and MOP. Entire dose was applied to all the plots as basal dose in furrow prior to sowing. The seed were treated with fungicide Vitavex powder (Carboxin 37.5% + Thiram 37.5% WS) @ 3 g/kg of seed mixed properly before sowing. The seeds of groundnut varieties were sown at the distance of 45 cm between the rows @ 120 kg/ha. The first irrigation was given just after sowing and remaining irrigations were given as and when required by the crop. Weed management was done by hand weeding and interculturing at 30 and 45 DAS respectively. The crop experienced iron deficiency which was controlled by application of 100 g ferrous sulphate with 10 g citric acid in 10 L of water. The crop was also infested by sucking pest at vegetative stage which was controlled by application of Rogor (Dimethoate 30% EC) @ 2 mL/L. The harvesting of the crop was done at physiological maturity manually. The phenological events viz., days to germination, days to flowering, days to pegging, days to pod development and days to pod maturity were recorded by visual observation. The daily meteorological data during the crop seasons was recorded at Agrometeorological observatory of the Junagadh Agricultural University, Junagadh. The Photo temperature (Tphoto) and Nycto temperature (Tnycto) were calculated using formula described by Went (1957) and Interdiurnal range of temperature (Tidr) was calculated using formula described by Wang (1963). Correlation studies were carried out using methodology described by Panse and Sukhatme (1985). 
Photo temperature (Tphoto) = Tmax – 0.25 (Tmax-Tmin)
Nycto temperature (Tnycto) = Tmax + 0.25 (Tmax-Tmin)
Interdiurnal range of temperature (Tidr) = (Tmax)i – (Tmin) i+1
Where, Tmax = Maximum temperature
            Tmin = Minimum temperature
             (Tmax)i = Maximu temperature of ith day
            (Tmin)i+1 = minimum temperature of the (i+1)th  day


3. results and discussion
3.1 Germination phase
As presented in Table 1 during germination phase, minimum temperature had negative and significant correlation with number of branches. Temperature range had negative and significant correlation with crop growth rate at 30-60 DAS and 90 DAS-harvest. Relative humidity-I had a negative and significant correlation with plant height at 60 DAS, dry matter accumulation at 30 DAS and at 60 DAS, number of pods per, total number of pegs per plant, pod yield, haulm yield, crop growth rate at 0-30 DAS and at 60-90 DAS and relative growth rate at 60-90 DAS. Relative humidity-II had a positive and significant correlation with 50% flowering and number of branches per plant and negative and significant correlation with haulm yield. Bright sunshine hours had a negative and significant effect on crop growth rate at 90 DAS-harvest. Evaporation had a negative and significant correlation with 50% flowering and number of branches and positive and significant correlation with haulm yield. Vapour pressure-I had a negative and significant correlation with dry matter accumulation at 60 DAS and at 90 DAS, crop growth rate at 30-60 DAS and at 90 DAS-harvest and relative growth rate at 30-60 DAS. Vapour pressure-II had a positive correlation with days to 50% flowering and number of branches per plant and negative and significant correlation with haulm yield. Nycto temperature had a negative and significant correlation with crop growth rate at 90 DAS-harvest. 
3.2 Flowering phase






As presented in Table 2, maximum temperature had negative and significant correlation with days to 50 per cent flowering. Temperature range had positive and significant correlation with dry matter accumulatio at 30 DAS and crop growth rate at 0-30 DAS. Relative humidity-I had a negative and significant correlation with dry matter accumulation at 30 DAS and crop growth rate at 0-30 DAS. Relative humidity-II had a negative and significant correlation with dry matter accumulation at 30 DAS, haulm yield, crop growth rate at 0-30 DAS and relative growth rate at 60-90 DAS. Bright sunshine hours had a positive and significant correlation with dry matter accumulation at 30 DAS, haulm yield, crop growth rate at 0-30 DAS and relative growth rate at 60-90 DAS and negative and significant correlation with days to 50% flowering. Evaporation had a negative and significant correlation with days to 50% flowering. Vapour pressure-I had a negative and significant correlation with crop growth rate at 90 DAS-harvest. Vapour pressure-II had a negative and significant correlation with dry matter accumulation at 60 DAS, crop growth rate at 30-60 DAS and at 90 DAS-harvest and relative growth rate at 30-60 DAS. Photo temperature had a negative and significant correlation with number of branches per plant. Nycto temperature had a negative and significant correlation 

Table 1 Correlation coefficients of growth, yield attributes, yield and physiological parameters with weather elements for germination box     phase under different sowing dates in summer groundnut
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Initial
population
	Final
population
	Days to 50%
flowering
	Plant height (cm)
	Number of
branches
per plant
	Dry matter accumulation (g)

	
	
	
	
	60 DAS
	90 DAS
	At harvest
	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	Tmax
	-0.18
	-0.17
	-0.54
	0.08
	-0.06
	-0.03
	-0.56
	0.07
	-0.21
	0.06
	-0.34

	Tmin
	-0.16
	-0.13
	-0.56
	0.28
	0.11
	0.13
	-0.59*
	0.21
	-0.01
	0.22
	-0.17

	Trange
	-0.11
	-0.14
	-0.03
	-0.54
	-0.48
	-0.44
	-0.02
	-0.36
	-0.57
	-0.44
	-0.53

	RH-I
	-0.16
	-0.19
	0.54
	-0.62*
	-0.52
	-0.50
	0.46
	-0.72**
	-0.56
	-0.62*
	-0.35

	RH-2
	0.04
	0.02
	0.63*
	-0.35
	-0.22
	-0.22
	0.61*
	-0.41
	-0.13
	-0.35
	0.06

	BSS
	-0.19
	-0.19
	-0.42
	-0.16
	-0.25
	-0.22
	-0.44
	-0.09
	-0.39
	-0.13
	-0.48

	evap.
	0.02
	0.04
	-0.63*
	0.34
	0.22
	0.23
	-0.59*
	0.47
	0.17
	0.37
	-0.03

	VP-I
	-0.32
	-0.33
	-0.19
	-0.33
	-0.41
	-0.37
	-0.29
	-0.43
	-0.60*
	-0.36
	-0.59*

	VP-II
	-0.03
	-0.05
	0.64*
	-0.43
	-0.31
	-0.30
	0.59*
	-0.53
	-0.26
	-0.44
	-0.05

	Tphoto
	-0.18
	-0.16
	-0.55
	0.13
	-0.02
	0.01
	-0.57
	0.11
	-0.16
	0.10
	-0.30

	Tnycto
	-0.19
	-0.18
	-0.52
	0.03
	-0.10
	-0.07
	-0.54
	0.04
	-0.25
	0.02
	-0.37

	Tidr
	-0.01
	-0.01
	-0.18
	-0.32
	-0.27
	-0.23
	-0.10
	-0.09
	-0.32
	-0.20
	-0.30


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)



Table 1 cont.
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Number
of
pods per
plant
	Total
number
of pegs
per plant
	Pod
yield
(kg/ha)
	Haulm
yield
(kg/ha)
	Test weight
(g)
	Shelling
(%)
	CGR (g m-2 day-1)
	RGR (g g-1 day-1)

	
	
	
	
	
	
	
	0-30
DAS
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest

	Tmax
	-0.08
	0.01
	0.16
	0.35
	-0.17
	0.05
	0.07
	-0.33
	0.30
	-0.55
	-0.22
	0.20
	-0.24

	Tmin
	0.12
	0.18
	0.21
	0.48
	-0.09
	0.12
	0.21
	-0.12
	0.42
	-0.36
	-0.03
	0.36
	-0.06

	Trange
	-0.56
	-0.51
	-0.57
	-0.32
	-0.27
	-0.18
	-0.36
	-0.63*
	-0.27
	-0.62*
	-0.57
	-0.40
	-0.57

	RH-I
	-0.64*
	-0.64*
	-0.68*
	-0.72**
	-0.14
	-0.30
	-0.72**
	-0.44
	-0.61*
	-0.19
	-0.55
	-0.69*
	-0.44

	RH-2
	-0.26
	-0.31
	-0.34
	-0.60*
	0.05
	-0.18
	-0.41
	0.01
	-0.5
	0.29
	-0.12
	-0.48
	-0.05

	BSS
	-0.28
	-0.22
	-0.23
	0.15
	-0.23
	-0.02
	-0.09
	-0.51
	0.12
	-0.67*
	-0.40
	-0.01
	-0.42

	evap.
	0.29
	0.33
	0.35
	0.59*
	-0.03
	0.20
	0.47
	0.01
	0.50
	-0.27
	0.15
	0.49
	0.07

	VP-I
	-0.52
	-0.44
	-0.46
	-0.12
	-0.26
	-0.15
	-0.43
	-0.63*
	-0.10
	-0.69*
	-0.60*
	-0.26
	-0.55

	VP-II
	-0.38
	-0.41
	-0.44
	-0.66*
	0.01
	-0.22
	-0.53
	-0.11
	-0.55
	0.17
	-0.24
	-0.55
	-0.15

	Tphoto
	-0.03
	0.04
	0.05
	0.38
	-0.15
	0.07
	0.11
	-0.28
	0.33
	-0.51
	-0.17
	0.24
	-0.20

	Tnycto
	-0.12
	-0.04
	-0.05
	0.31
	-0.19
	0.03
	0.04
	-0.37
	0.27
	-0.58*
	-0.26
	0.16
	-0.28

	Tidr
	-0.30
	-0.26
	-0.30
	-0.11
	-0.11
	-0.11
	-0.09
	-0.41
	-0.10
	-0.44
	-0.33
	-0.18
	-0.35


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)



Table 2 Correlation coefficients of growth, yield attributes, yield and physiological parameters with weather elements for flowering box     phase under different sowing dates in summer groundnut
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Initial
population
	Final
population
	Days to 50%
flowering
	Plant height (cm)
	Number of
branches
per plant
	Dry matter accumulation (g)

	
	
	
	
	60 DAS
	90 DAS
	At harvest
	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	Tmax
	-0.12
	-0.11
	-0.58*
	0.11
	-0.01
	0.02
	-0.58*
	0.18
	-0.13
	0.12
	-0.28

	Tmin
	-0.15
	-0.14
	-0.55
	0.06
	-0.06
	-0.03
	-0.58
	0.11
	-0.20
	0.07
	-0.33

	Trange
	0.25
	0.30
	-0.42
	0.44
	0.41
	0.40
	-0.22
	0.72**
	0.49
	0.48
	0.27

	RH-I
	-0.27
	-0.31
	0.31
	-0.38
	-0.39
	-0.36
	0.12
	-0.7*
	-0.49
	-0.48
	-0.30

	RH-2
	-0.20
	-0.24
	0.49
	-0.47
	-0.41
	-0.39
	0.34
	-0.72**
	-0.48
	-0.53
	-0.24

	BSS
	0.13
	0.16
	-0.58*
	0.48
	0.37
	0.37
	-0.48
	0.65*
	0.39
	0.52
	0.17

	evap.
	-0.06
	-0.04
	-0.60*
	0.25
	0.12
	0.14
	-0.57
	0.34
	0.04
	0.26
	-0.15

	VP-I
	-0.22
	-0.22
	-0.49
	-0.01
	-0.15
	-0.12
	-0.56
	-0.05
	-0.31
	-0.04
	-0.41

	VP-II
	-0.32
	-0.35
	-0.20
	-0.32
	-0.40
	-0.36
	-0.35
	-0.47
	-0.60*
	-0.35
	-0.56

	Tphoto
	-0.12
	-0.11
	-0.57
	0.10
	-0.02
	0.04
	-0.58*
	0.16
	-0.15
	0.11
	-0.30

	Tnycto
	-0.11
	-0.10
	-0.58*
	0.12
	0.03
	0.03
	-0.58*
	0.20
	-0.12
	0.14
	-0.27

	Tidr
	0.26
	0.29
	-0.33
	0.38
	0.41
	0.39
	-0.12
	0.71**
	0.50
	0.46
	0.31


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)



Table 2 cont.
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Number
of
pods per
plant
	Total
number
of pegs
per plant
	Pod
yield
(kg/ha)
	Haulm
yield
(kg/ha)
	Test weight
(g)
	Shelling
(%)
	CGR (g m-2 day-1)
	RGR (g g-1 day-1)

	
	
	
	
	
	
	
	0-30
DAS
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest

	Tmax
	0.19
	0.06
	0.07
	0.41
	-0.15
	0.09
	0.18
	-0.27
	0.34
	-0.52
	-0.14
	0.26
	-0.19

	Tmin
	-0.06
	0.01
	0.20
	0.36
	-0.17
	0.07
	0.11
	-0.33
	0.30
	-0.55
	-0.21
	0.21
	-0.24

	Trange
	0.52
	0.56
	0.57
	0.55
	0.19
	0.22
	0.72**
	0.34
	0.42
	0.10
	0.48
	0.52
	0.32

	RH-I
	-0.45
	-0.52
	-0.48
	-0.43
	-0.07
	-0.24
	-0.70*
	-0.36
	-0.41
	-0.16
	-0.48
	-0.50
	-0.35

	RH-2
	-0.50
	-0.56
	-0.56
	-0.60*
	-0.08
	-0.27
	-0.72**
	-0.32
	-0.51
	-0.06
	-0.46
	-0.59*
	-0.32

	BSS
	0.46
	0.52
	0.52
	0.64*
	0.05
	0.27
	0.65*
	0.24
	0.56
	-0.04
	0.38
	0.60*
	0.26

	evap.
	0.14
	0.22
	0.22
	0.50
	-0.11
	0.15
	0.34
	-0.11
	0.44
	-0.38
	0.02
	0.39
	-0.05

	VP-I
	-0.17
	-0.11
	-0.10
	0.27
	-0.20
	0.02
	-0.05
	-0.41
	0.22
	-0.60*
	-0.32
	0.10
	-0.32

	VP-II
	-0.48
	-0.46
	-0.46
	-0.10
	-0.26
	-0.15
	-0.47
	-0.62*
	-0.09
	-0.65*
	-0.60*
	-0.25
	-0.52

	Tphoto
	-0.01
	0.05
	0.05
	0.40
	-0.15
	0.08
	0.16
	-0.29
	0.33
	-0.52
	-0.16
	0.25
	-0.21

	Tnycto
	0.02
	0.08
	0.08
	0.42
	-0.14
	0.09
	0.20
	-0.26
	0.35
	-0.51
	-0.13
	0.27
	-0.18

	Tidr
	0.48
	0.50
	0.50
	0.44
	0.15
	0.17
	0.71**
	0.36
	0.37
	0.19
	0.50
	0.48
	0.36


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)




with days to 50% flowering. Inter diurnal temperature had a positive and significant correlation with dry matter accumulation at 30 DAS and at crop growth rate at 0-30 DAS.
3.3 Pegging phase 
The data presented in Table 3 showed that relative humidity-I had a negative and significant correlation with days to 50% flowering. Relative humidity-II had a positive and significant correlation with dry matter accumulation at 30 DAS, haulm yield and crop growth rate at 0-30 DAS. Vapour pressure-II had a positive and significant correlation with yield.
3.4 Pod development phase 
The data presented in Table 4 revealed that temperature range had a negative and significant correlation with dry matter accumulation at 30 DAS, pod yield, haulm yield, crop growth rate at 0-30 DAS and relative growth rate at 60-90 DAS. Inter diurnal temperature had a negative and significant correlation with dry matter accumulation at 30 DAS, pod yield, haulm yield and crop growth rate at 0-30 DAS.
3.5 Pod maturity phase
The data furnished in the Table 5 showed that maximum temperature had a positive and significant, dry matter accumulation at 30 DAS and at 60 DAS, total number of pegs per plant, crop growth rate at 0-30 DAS and at 30-60 DAS and relative growth rate at 30-60 DAS. Temperature range had a positive and significant correlation with crop growth rate at 90 DAS-harvest. Relative humidity-II had a negative and significant correlation with crop growth rate at 90 DAS-harvest. Bright sunshine hours had a positive and significant correlation with crop growth rate at 90 DAS-harvest. Evaporation had a positive and significant correlation with dry matter accumulation at 30 DAS and at 60 DAS, total number of pegs per plant, crop growth rate at 0-30 DAS and relative growth rate at 30-60 DAS. Vapour pressure-II had a negative and significant correlation with crop growth rate 90 DAS-harvest. Photo temperature had a positive and significant correlation with dry matter accumulation at 30 DAS and crop growth rate at 0-30 DAS. Nycto temperature had a positive and significant correlation with crop growth rate at 30-60 DAS and at 90 DAS-harvest. Inter diurnal temperature had a positive and significant correlation with crop growth rate at 90 DAS-harvest.





Table 3 Correlation coefficients of growth, yield attributes, yield and physiological parameters with weather elements for pegging boxboxphase under different sowing dates in summer groundnut
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Initial
population
	Final
population
	Days to 50%
flowering
	Plant height (cm)
	Number of
branches
per plant
	Dry matter accumulation (g)

	
	
	
	
	60 DAS
	90 DAS
	At harvest
	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	Tmax
	0.01
	0.04
	-0.49
	0.33
	0.20
	0.18
	-0.47
	0.46
	0.19
	0.35
	-0.04

	Tmin
	-0.02
	0.01
	-0.54
	0.24
	0.11
	0.11
	-0.50
	0.39
	0.07
	0.26
	-0.15

	Trange
	0.02
	0.01
	0.49
	-0.02
	0.11
	0.11
	0.34
	-0.07
	0.24
	0.05
	0.38

	RH-I
	-0.09
	-0.06
	-0.58*
	0.23
	0.09
	0.11
	-0.54
	0.30
	-0.01
	0.24
	-0.18

	RH-2
	0.13
	0.18
	-0.54
	0.38
	0.32
	0.32
	-0.36
	0.61*
	0.31
	0.41
	0.09

	BSS
	-0.31
	-0.34
	-0.18
	-0.18
	-0.28
	-0.26
	-0.36
	-0.38
	-0.46
	-0.25
	-0.46

	evap.
	-0.16
	-0.17
	-0.46
	-0.01
	-0.12
	-0.11
	-0.54
	0.03
	-0.24
	0.01
	-0.38

	VP-I
	-0.05
	-0.02
	-0.57
	0.25
	0.11
	0.12
	-0.53
	0.37
	0.05
	0.27
	-0.16

	VP-II
	0.07
	0.11
	-0.57
	0.38
	0.27
	0.27
	-0.45
	0.57
	0.25
	0.40
	0.02

	Tphoto
	0.05
	0.03
	-0.51
	0.30
	0.17
	0.16
	-0.48
	0.44
	0.16
	0.33
	-0.07

	Tnycto
	0.03
	0.05
	-0.47
	0.35
	0.22
	0.20
	-0.45
	0.48
	0.23
	0.38
	0.03

	Tidr
	0.09
	0.08
	0.42
	0.08
	0.14
	0.11
	0.33
	-0.06
	0.25
	0.02
	0.30


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)


Table 3 cont.
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Number
of
pods per
plant
	Total
number
of pegs
per plant
	Pod
yield
(kg/ha)
	Haulm
yield
(kg/ha)
	Test weight
(g)
	Shelling
(%)
	CGR (g m-2 day-1)
	RGR (g g-1 day-1)

	
	
	
	
	
	
	
	0-30
DAS
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest

	Tmax
	0.27
	0.33
	0.33
	0.52
	-0.11
	0.26
	0.46
	0.05
	0.47
	-0.21
	0.18
	0.47
	0.09

	Tmin
	0.17
	0.25
	0.25
	0.50
	-0.13
	0.21
	0.39
	-0.09
	0.42
	-0.36
	0.06
	0.39
	-0.04

	Trange
	0.14
	0.13
	-0.02
	-0.29
	0.19
	-0.07
	-0.07
	0.38
	-0.13
	0.57
	0.25
	-0.05
	0.32

	RH-I
	0.10
	0.18
	0.18
	0.48
	-0.07
	0.10
	0.30
	-0.16
	0.43
	-0.41
	-0.02
	0.37
	-0.08

	RH-2
	0.40
	0.44
	0.47
	0.58*
	0.11
	0.16
	0.61*
	0.14
	0.45
	-0.12
	0.30
	0.49
	0.17

	BSS
	-0.34
	-0.34
	-0.32
	-0.01
	-0.25
	-0.08
	-0.38
	-0.47
	-0.01
	-0.52
	-0.46
	-0.15
	-0.40

	evap.
	-0.11
	-0.07
	-0.08
	0.28
	-0.29
	0.11
	0.03
	-0.35
	0.24
	-0.56
	-0.25
	0.14
	-0.28

	VP-I
	0.16
	0.23
	0.24
	0.51
	-0.10
	0.17
	0.37
	-0.11
	0.43
	-0.37
	0.04
	0.39
	-0.04

	VP-II
	0.35
	0.41
	0.43
	0.60*
	0.03
	0.20
	0.57
	0.08
	0.49
	-0.19
	0.24
	0.50
	0.13

	Tphoto
	0.24
	0.31
	0.31
	0.52
	0.12
	0.25
	0.44
	0.01
	0.46
	-0.26
	0.14
	0.45
	0.05

	Tnycto
	0.29
	0.36
	0.35
	0.52
	-0.10
	0.27
	0.48
	0.10
	0.48
	-0.16
	0.21
	0.48
	0.13

	Tidr
	0.17
	0.10
	0.09
	-0.20
	0.08
	0.07
	-0.06
	0.38
	-0.15
	0.50
	0.25
	-0.06
	0.27


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)


Table 4 Correlation coefficients of growth, yield attributes, yield and physiological parameters with weather elements for pod      boxerdevelopment phase under different sowing dates in summer groundnut
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Initial
population
	Final
population
	Days to 50%
flowering
	Plant height (cm)
	Number of
branches
per plant
	Dry matter accumulation (g)

	
	
	
	
	60 DAS
	90 DAS
	At harvest
	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	Tmax
	-0.20
	-0.13
	-0.46
	0.14
	0.03
	0.05
	-0.41
	0.24
	-0.06
	0.16
	-0.21

	Tmin
	-0.06
	-0.01
	-0.56
	0.36
	0.22
	0.22
	-0.50
	0.45
	0.16
	0.37
	-0.04

	Trange
	-0.17
	-0.19
	0.48
	-0.53
	-0.43
	-0.41
	0.43
	-0.58*
	-0.44
	-0.53
	-0.25

	RH-I
	-0.15
	-0.10
	-0.43
	0.15
	0.03
	0.03
	-0.44
	0.24
	-0.06
	0.20
	-0.21

	RH-2
	-0.23
	-0.17
	0.10
	0.24
	0.15
	0.15
	-0.05
	-0.07
	0.08
	0.20
	0.18

	BSS
	-0.08
	-0.08
	-0.47
	-0.06
	-0.10
	-0.08
	-0.42
	0.15
	-0.20
	0.03
	-0.33

	evap.
	-0.13
	-0.08
	-0.48
	0.12
	0.02
	0.02
	-0.42
	0.28
	-0.04
	0.16
	-0.21

	VP-I
	-0.15
	-0.09
	-0.49
	0.27
	0.14
	0.14
	-0.50
	0.32
	0.4
	0.30
	-0.12

	VP-II
	-0.24
	-0.17
	-0.06
	0.31
	0.20
	0.19
	-0.19
	0.05
	0.10
	0.25
	0.10

	Tphoto
	-0.16
	-0.10
	-0.50
	0.21
	0.09
	0.10
	-0.45
	0.31
	0.01
	0.23
	-0.16

	Tnycto
	-0.23
	-0.17
	-0.40
	0.06
	-0.04
	-0.02
	-0.36
	0.15
	-0.13
	0.08
	-0.27

	Tidr
	-0.21
	-0.23
	0.34
	-0.57
	-0.49
	-0.45
	0.34
	-0.6*
	-0.54
	-0.5
	-0.30


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)


Table 4 cont.
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Number
of
pods per
plant
	Total
number
of pegs
per plant
	Pod
yield
(kg/ha)
	Haulm
yield
(kg/ha)
	Test weight
(g)
	Shelling
(%)
	(g m-2 day-1)
	RGR (g g-1 day-1)

	
	
	
	
	
	
	
	0-30
DAS
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest

	Tmax
	0.05
	0.16
	0.10
	0.38
	-0.09
	0.06
	0.24
	-0.20
	0.37
	-0.39
	-0.07
	0.30
	-0.09

	Tmin
	0.24
	0.36
	0.36
	0.57
	-0.07
	0.21
	0.45
	0.01
	0.51
	-0.24
	0.15
	0.50
	0.09

	Trange
	-0.42
	-0.51
	-0.60*
	-0.63*
	0.13
	-0.35
	-0.58*
	-0.34
	-0.52
	-0.10
	-0.43
	-0.58*
	-0.34

	RH-I
	0.05
	0.12
	0.17
	0.46
	-0.15
	0.18
	0.24
	-0.20
	0.41
	-0.37
	-0.08
	0.34
	-0.06

	RH-2
	0.11
	0.13
	0.24
	0.22
	0.04
	0.15
	-0.07
	0.15
	0.27
	0.30
	0.09
	0.24
	0.30

	BSS
	-0.10
	-0.03
	-0.07
	0.26
	-0.20
	0.03
	0.15
	-0.35
	0.23
	-0.54
	-0.21
	0.14
	-0.26

	evap.
	0.07
	0.15
	0.08
	0.35
	-0.08
	0.06
	0.28
	-0.19
	0.34
	-0.40
	-0.06
	0.28
	-0.11

	VP-I
	0.14
	0.24
	0.28
	0.55
	-0.11
	0.20
	0.32
	-0.09
	0.49
	-0.28
	0.03
	0.44
	0.04

	VP-II
	0.14
	0.20
	0.30
	0.36
	0.04
	0.19
	0.05
	0.11
	0.37
	0.17
	0.10
	0.34
	0.27

	Tphoto
	0.11
	0.22
	0.18
	0.45
	-0.09
	0.11
	0.31
	-0.13
	0.42
	-0.35
	-0.08
	0.37
	-0.03

	Tnycto
	-0.02
	0.08
	0.15
	0.29
	-0.10
	0.05
	0.15
	-0.26
	0.30
	-0.42
	-0.14
	0.22
	-0.15

	Tidr
	-0.50
	-0.54
	-0.70*
	-0.63*
	-0.09
	-0.40
	-0.60*
	-0.46
	-0.43
	-0.23
	-0.52
	-0.53
	-0.39


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)


Table 5 Correlation coefficients of growth, yield attributes, yield and physiological parameters with weather elements for pod maturity  box   phase under different sowing dates in summer groundnut
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Initial
population
	Final
population
	Days to 50%
flowering
	Plant height (cm)
	Number of
branches
per plant
	Dry matter accumulation (g)

	
	
	
	
	60 DAS
	90 DAS
	At harvest
	
	30 DAS
	60 DAS
	90 DAS
	At harvest

	Tmax
	0.31
	0.36
	0.03
	0.45
	0.44
	0.41
	0.19
	0.62*
	0.65*
	0.49
	0.52

	Tmin
	-0.12
	-0.11
	-0.50
	0.05
	-0.06
	-0.05
	-0.51
	0.16
	-0.16
	0.08
	-0.34

	Trange
	0.19
	0.19
	0.47
	0.07
	0.17
	0.15
	0.51
	0.01
	0.31
	0.06
	0.45

	RH-I
	-0.02
	-0.07
	-0.46
	-0.01
	-0.12
	-0.11
	-0.55
	0.12
	-0.14
	0.05
	-0.27

	RH-2
	-0.15
	-0.14
	-0.50
	-0.02
	-0.12
	-0.11
	-0.52
	0.08
	-0.24
	0.04
	-0.40

	BSS
	0.20
	0.21
	0.46
	0.08
	0.18
	0.16
	0.52
	0.05
	0.34
	0.07
	0.45

	evap.
	0.25
	0.31
	-0.22
	0.53
	0.52
	0.50
	-0.07
	0.73**
	0.64*
	0.57
	0.43

	VP-I
	-0.09
	-0.08
	-0.51
	0.08
	-0.04
	-0.03
	-0.50
	0.21
	-0.12
	0.11
	-0.31

	VP-II
	-0.13
	-0.12
	-0.50
	0.01
	-0.10
	-0.09
	-0.51
	0.12
	-0.21
	0.03
	-0.37

	Tphoto
	0.12
	0.17
	-0.40
	0.37
	0.27
	0.25
	-0.29
	0.59*
	0.34
	0.42
	0.09

	Tnycto
	0.30
	0.33
	0.29
	0.31
	0.36
	0.33
	0.41
	0.38
	0.57
	0.33
	0.57

	Tidr
	0.19
	0.19
	0.47
	0.07
	0.18
	0.16
	0.51
	0.02
	0.32
	0.06
	0.45


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)


Table 5 cont.
	Weather element
	Growth, yield attributing, yield and physiological parameters

	
	Number
of
pods per
plant
	Total
number
of pegs
per plant
	Pod
yield
(kg/ha)
	Haulm
yield
(kg/ha)
	Test weight
(g)
	Shelling
(%)
	CGR (g m-2 day-1)
	RGR (g g-1 day-1)

	
	
	
	
	
	
	
	0-30
DAS
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest
	30-60
DAS
	60-90
DAS
	90 DAS-
harvest

	Tmax
	0.55
	0.59*
	0.55
	0.26
	0.25
	0.26
	0.62*
	0.61*
	0.29
	0.54
	0.64*
	0.44
	0.55

	Tmin
	-0.06
	0.03
	0.02
	0.34
	-0.24
	0.12
	0.16
	-0.30
	0.30
	-0.54
	-0.17
	0.22
	-0.23

	Trange
	0.20
	0.13
	0.13
	-0.25
	0.28
	-0.04
	0.01
	0.43
	-0.19
	0.64*
	0.32
	-0.08
	0.36

	RH-I
	0.03
	0.04
	-0.02
	0.28
	-0.33
	0.25
	0.12
	-0.25
	0.24
	-0.45
	-0.15
	0.18
	-0.19

	RH-2
	-0.12
	-0.05
	-0.06
	0.30
	-0.27
	0.08
	0.08
	-0.38
	0.24
	-0.61*
	-0.25
	0.15
	-0.30

	BSS
	0.22
	0.15
	0.16
	-0.23
	0.30
	-0.03
	0.05
	0.44
	-0.19
	0.64*
	0.35
	-0.07
	0.36

	evap.
	0.56
	0.65*
	0.57
	0.41
	0.18
	0.27
	0.73**
	0.55
	0.45
	0.36
	0.62*
	0.58
	0.50

	VP-I
	-0.01
	0.08
	0.06
	0.37
	-0.23
	0.14
	0.21
	-0.27
	0.32
	-0.52
	-0.13
	0.24
	-0.20

	VP-II
	-0.09
	-0.02
	-0.03
	0.32
	-0.26
	0.10
	0.12
	-0.35
	0.26
	-0.58*
	-0.22
	0.17
	-0.28

	Tphoto
	0.35
	0.45
	0.41
	0.48
	-0.02
	0.29
	0.59*
	0.19
	0.46
	-0.06
	0.32
	0.50
	0.20

	Tnycto
	0.45
	0.43
	0.40
	0.01
	0.32
	0.13
	0.38
	0.62*
	0.07
	0.70*
	0.57
	0.22
	0.54

	Tidr
	0.20
	0.13
	0.13
	-0.25
	0.29
	-0.04
	0.02
	0.44
	-0.19
	0.65*
	0.33
	-0.08
	0.36


 (
* Significant at 5 per cent level, ** Significant at 1 per cent level
)

4. Conclusion
Based on this experiment it can be concluded that under the south Saurashtra agro-climatic condition of Junagadh (Gujarat), in summer groundnut crop almost all the parameters were significantly correlated with weather elements. Most of the weather elements like maximum temperature, minimum temperature and temperature range were negatively correlated which shows that increase in these temperatures during crop growth period will have adverse effect on crop. Pod yield and haulm yield were negatively correlated with  temperature range and interdiurnal range of temperature during pod development phase hence increase in temperature range and interdiurnal range of temperature showed negative effect on the crop and there was reduction in pod yield and haulm yield. 
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