Epidemiological Factors Influencing the Development of Bacterial Blight in Clusterbean in Semi Arid Eastern Plain Zone –IIIA of Rajasthan
ABSTRACT:
Background: The bacterial blight caused by Xanthomonas axonopodis pv. cyamopsidis is the most destructive disease of clusterbean causing tremendous losses in yield and quality under severe conditions.
Methods: The effect of environmental factors on the development of bacterial blight disease of clusterbean on susceptible cultivar RGC-936 on experimental field at RARI, Kharif 2018 and 2019. The seeds of susceptible cultivar RGC-936 were sown by staggered sowing at 10 days interval initiated from 10th July, 20th July, 30th July, 9th August and end with 19th August in field conditions. The plot size was 3 x 2 m2 and spacing 30 x10 cm between row to row and plant to plant, respectively. After sowing, 30 days old plants were inoculated by spray inoculation method with a bacterial suspension (2.5x108cfu/ml).
Results: The maximum bacterial blight disease severity was recorded during the period between 36th to 37th standard meteorological weeks (3rd Sept. to 16th Sept.). Hence, the first fortnight of September to the second fortnight of September can be considered as window period for bacterial blight disease. 
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INTRODUCTION:
       Clusterbean [Cyamopsis tetragonaloba (L.) Taub.] is an important annual legume crop of  kharif season in  arid and semi-arid regions of the Indian subcontinent. The crop is also considered as a potential drug for remedy of diseases like high cholesterol (Hosobuchi et al., 1999), diabetes (Saeed et al., 2012) and irritable bowel syndrome (Russo et al., 2015).  The crop has been proved as beneficial when cultivated as an intercrop. In India, the clusterbean crop is mainly grown for gum (Galactomannan) production, unripe pods as fresh vegetable, animal feed and green manuring (Singh and Bhagwati, 2016). Clusterbean gum is a naturally occurring hydrocolloid present in the endosperm of seed and recognize as the most important biologically produced which is non-toxic, eco-friendly, cost effective, natural thickener, binder, stabilizer  and safe agrochemical (Muftuoglu et al., 2019). Clusterbean seeds contain 28-33 per cent gum which is one of the products due to which the crop has a new industrial crop of export value (Kanwar et al., 2015). The major diseases of clusterbean are bacterial blight (Xanthomonas axonopodis pv. cyamopsidis), alternaria leaf spot (Alternaria cyamopsidis), powdery mildew (Oidiospisis taurica), anthracnose (Colletotrichum capsici f.sp. cyamopsidis), dry root rot (Rhizoctonia solani), cercospora leaf spot (Cercospora psoraleae), curvularia leaf spot (Curvularia lunata), wilt (Fusarium caeruleum) and damping off (Pythium myriotylum) (Kumhar et al., 2018). Among these diseases, the bacterial blight caused by Xanthomonas axonopodis pv. cyamopsidis is the most destructive disease of clusterbean causing tremendous losses in yield and quality under severe conditions (Patel et al., 1953). Usually, the symptoms develop on leaves but under severe disease situation the whole arial part of the plant may be affected. In case of heavy infection, it is reported to cause 58-68 per cent losses in grain yield (Gupta, 1978 and Amin et al., 2017a). 
MATERIAL AND METHODS
Effect of environmental factors on disease development
a.) Disease Development
	The experiment was conducted find out the effect of environmental factors on the development of bacterial blight disease of clusterbean on susceptible cultivar RGC-936 on experimental field at RARI, Kharif 2018 and 2019. The field experiments were laid out in randomized block design (RBD) with four replications during Kharif 2018 and 2019. The seeds of susceptible cultivar RGC-936 were sown by staggered sowing at 10 days interval initiated from 10th July, 20th July, 30th July, 9th August and end with 19th August in field conditions. The plot size was 3 x 2 m2 and spacing 30 x10 cm between row to row and plant to plant, respectively. After sowing, 30 days old plants were inoculated by spray inoculation method with a bacterial suspension (2.5x108cfu/ml). Observations on disease severity of bacterial blight disease of clusterbean were recorded after inoculation at weekly interval (July-October). Correspondingly, prevailing weather parameters during standard meteorological weeks such as maximum and minimum temperature, maximum and minimum relative humidity, rainfall and sunshine hrs were obtained from meteorological observatory, RARI, Durgapura for the period between disease recordings to establish their correlation with disease development.
b.) Establishment of linear relationship between per cent disease index and key abiotic factors
	The per cent disease index was correlated to the prevailing mean abiotic environmental factors (maximum and minimum temperature, maximum and minimum relative humidity, rainfall and sunshine hrs). The correlation coefficient values (r) between the per cent disease index and the abiotic factors were computed using the standard methodology as given by Karl Pearson (1920).
Where, 


           rxy = Simple correlation coefficient. 
           x = Independent variable (Abiotic factors)
y = Dependent variable (Per cent disease index)
n = Number of observations recorded
	To study the relationship between six independent variables (maximum and minimum temperature, maximum and minimum relative humidity, rainfall and sunshine hrs) and dependent variables i.e. per cent disease index, multiple linear regression analysis were done by fitting this equation.
The analysis (s) is as under:
                     Y = a + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 +b6 X6     (R2)
Where, 
R2 = multiple correlation coefficients  
Y=   per cent disease index (depended variable) 
a =  constant (intercept)                          
b1, b2, b3, b4 b5 b6 = partial regression coefficients
X1 = max. temp.                                     X2 = min. temp.
X3 = max. RH                                        X4 = min. RH
X5 = rainfall                                           X6 = sunshine hrs

RESULT AND DISCUSSION:
 Effect of epidemiological factors on different dates of sowing 
            The role of weather is considered very important on plant disease development. Therefore, the effect of various environmental factors on the development of bacterial blight of clusterbean caused by X. axonopodis pv. cyamopsidis was studied on a susceptible cultivar RGC-936 during consecutive to crop seasons kharif 2018 and 2019 under field conditions. The seeds were sown on five different dates i.e., 10th July, 20th July, 30th July, 9th August and 19th August during both the seasons. One month seedlings of each date were inoculated. Observations on disease severity were recorded periodically on ten randomly selected plants from each replication of every treatment at weekly interval. Six weather parameters viz., maximum & minimum temperature, per cent relative humidity, average weekly rainfall (mm) and bright sunshine hours were recorded during investigation to know the correlation between per cent disease index (dependent variable) and the weather factors. The first bacterial blight severity was recorded from initiation of disease 36 days after sowing 2nd August (31th meteorological standard week) of crop season and continued up to 25th October (43rd meteorological standard week).
First crop season (2018):
             The first sowing was done on 10thJuly. The bacterial blight disease was initiated in 3rd week (33 SMW) and value was 0.71. There was rainfall in the 3rd and 4th weeks (33-34 SMW) which increased and per cent disease severity (3.57) and in the 5th week it reached to 8.57. The bacterial blight severity progressively increased during the observation period i.e., 16 August to 25 October from 0.71 to 47.14 between 33 to 43rd standard meteorological weeks. Whereas, there was maximum progression in disease severity was recorded during 36th and 37th standard meteorological week, which was (18.57 to 30.71) due to increased temperature (29.30), high relative humidity (92%) and rainfall (76.40 mm). The maximum disease progress was noticed in the plants sown on second date of sowing as compared to other dates of sowing. The second sowing was done on 20th July and the per cent disease severity was 2.85 after 4th week of inoculation (34 SMW). Thereafter, per cent disease severity was gradually increased ranging from 15.71 to 26.42 during 36th to 37th standard meteorological weeks. There was rainfall (76.40 to 4.40 mm), favourable mean temperature (29.30-29.80°C) and mean per cent relative humidity (92 to 83%) for bacterial blight development during 36th to 37th standard meteorological weeks which resulted an abrupt increased in per cent disease severity ranging 32.85 to 49.28. But after that the per cent disease severity remained constant (50.00-51.42) during last two SM weeks (42nd and 43rd). The third sowing was done on 30th July. The bacterial blight disease was initiated at 36th standard week and the value was 0.71. Thereafter, it was increased from 2.85 - 28.57 during 37th to 41st SM weeks but after that the per cent disease severity remained constant (29.28- 30.71) during last two standard meteorological weeks (42nd and 43rd. The fourth sowing was done on 9th August and initial per cent disease severity was 0.71 at 37th standard meteorological week. The per cent disease severity increased to 19.28 in 41st SM week thereafter it increased slightly due to unfavourable weather parameters and reached at 21.42 in 43rdstandard meteorological week. The last sowing was done on 19th August and initial per cent disease severity was minimum (0.71) at 38th standard meteorological week. The per cent disease severity increased to 12.85 in 41st SM week thereafter, it increased slightly due to unfavourable weather parameters and reached at 15.00 in 43rd standard meteorological week (Table 1).
            During the first cropping season 2018, the period between 36th to 37th SM weeks (3rd Sept. to 16th Sept.) was found most favourable for development bacterial blight. The results showed that the disease development had three distinct phases i.e., establishment, progress and decline phases. The rise in severity in the initial stage was very slow. This was followed by rapid progress of the disease due to favourable weather conditions and reached maximum but not decline later it was constant.
Partial correlation of epidemiological factors 
            During the year 2018, the relationships between the abiotic factors viz., max. temp., min. temp., max. humidity, min. humidity, rainfall and bright sunshine hours with per cent disease index (PDI) was examined with the Pearson’s coefficient of correlation. The calculated value showed that there was a significant and positive correlation between per cent disease index and maximum temperature, maximum RH, rainfall and bright sunshine hours but minimum RH and minimum temperature showed negative correlation with disease (Table 2).
Multiple linear regressions
            In order to find out the relative contribution of independent variables (max., min. temp., max., min. RH, sunshine and rainfall) on dependent variable (PDI), the technique of multiple linear regression analysis was computed. Perusal of the data presented in table 3 indicated that coefficients of I to V DOS (R2) were 0.82 to 0.88. It indicated that there was 82 to 88 per cent influence of six meteorological factors and the remaining 12 to 18 per cent variations were unexplained which showed that 82 to 88 per cent disease severity was depended on the meteorological factors taken into consideration during cropping season with all different dates of sowing.

Second crop season (2019):
In the second season, the first sowing was done on 10th July. The bacterial blight disease was initiated in 3rd week (33 SMW) and value was 3.57. There was rainfall in the 3rd and 4th weeks (33-34 SMW) which increased and per cent disease severity (6.42) and in the 5th week it reached to 11.42. The bacterial blight severity was increased rapidly (3.57- 49.53) between 33 to 43rd standard meteorological weeks. Whereas, the maximum progression in disease severity was recorded between 36th and 37th standard meteorological weeks (14.57 to 28.57) due to prevailing of favourable temperature (33.33°C), relative humidity (82%) and rainfall (24 mm) during this period. The maximum disease progress was noticed in the plants sown on second date of sowing as compared to other dates of sowing. The second sowing was done on 20th July and the per cent disease severity was 4.28 (34 SMW). Thereafter, per cent disease severity was gradually increased ranging from 16.42 to 27.85 during 36th to 37th standard meteorological weeks. There was rainfall (24 to 37.8 mm), favourable mean temperature (33.3-35.1°C) and mean per cent relative humidity (82 to 81%) for bacterial blight development during 36th to 37th standard meteorological weeks which resulted an abrupt increased in per cent disease severity ranging 27.85 to 53.57. But after that the per cent disease severity remained constant (54.58- 55.00) during last two SM weeks (42nd and 43rd). The third sowing was done on 30th July. The bacterial blight disease was initiated at 36th standard week and the value was 1.42. Thereafter, it was increased from 5.71-33.57 during 37th to 41st SM weeks. But after that the per cent disease severity remained constant (34.28-35.00) during last two standard meteorological weeks (42nd and 43rd). The fourth sowing was done on 9th August and initial per cent disease severity was 2.85 at 37th standard meteorological week. The per cent disease severity increased to 23.57 in 41st SM week thereafter it increased slightly due to unfavourable weather parameters and reached at 25.71 in 43rd standard meteorological week The last sowing was done on 19th August and initial per cent disease severity was minimum (1.42) at 37th standard meteorological week.  The per cent disease severity increased to 15.00 in 41st SM week thereafter, it increased slightly due to unfavourable weather parameters and reached at 17.85 in 43rd standard meteorological week (Table 4).
            During the second cropping season 2019, also the period between 36th to 37th SM weeks (3rd Sept. to 16th Sept.) was found most favourable for development of bacterial blight. 
Partial correlation of epidemiological factors 
            During the year 2019, the relationships between the abiotic factors viz., max. temp., min. temp., max. humidity, min. humidity, rainfall and bright sunshine hours with per cent disease index (PDI) was examined with the Pearson’s coefficient of correlation. The calculated value showed a significant and positive correlation between per cent disease index and maximum temperature, maximum RH, rainfall and bright sunshine hours while minimum RH, minimum temperature showed negative correlation. It was clearly implies that increase in variables (maximum temperature, maximum RH, rainfall and bright sunshine hours) had significant and positive impacts on the per cent disease severity (Table 5).
Multiple linear regressions	
In order to find out the relative contribution of independent variables ((max., min. temp., max., min. RH, sunshine and rainfall) on dependent variable (PDI), the technique of multiple linear regression analysis was computed. Seeds were sown on five different dates viz., 10th Jul., 20th Jul., 30th Jul., 9th Aug. and 19th Aug., 2019.  Perusal of the data presented in table 6 indicated that coefficients of I to V DOS (R2) were 0.83 to 0.89. It indicated that there was 83 to 89 per cent influence of six meteorological factors and the remaining 11 to 17 per cent variations were unexplained which showed that 83 to 89 per cent disease severity was depended on the meteorological factors taken into consideration during cropping season with all different dates of sowing.
           Similar results were also recorded by Kumar et al. (2009), Thind (2012), Suresh et al. (2013), Amin et al. (2017b) and Hailu et al. (2017) who studied the five different dates of sowing at the seven days intervals of the bacterial blight disease of clusterbean. Highest disease incidence (24.97%) was observed when the crop was sown in the third week of July. When sowing was delayed from 1st week to 3rd week of August reduction of disease incidence was 14.37 and 8.68 per cent, respectively.
CONCLUSION:
[bookmark: _Hlk533300418]The environmental factors (temperature, relative humidity, rainfall and sunshine hrs) played a major role in development of bacterial blight disease. Significant variations were observed in disease severity with five different dates of sowing and correlation with weather factors on disease development. The result of partial correlation was indicated that the significant and positive correlation between per cent disease index and weather factor maximum temperature, maximum RH, rainfall and bright sunshine hours while minimum RH, minimum temperature showed negative with the disease all the dates of sowing during both the cropping seasons. The Multiple regression analysis revealed that all six weather factors played an important role in the establishment of disease on clusterbean. The maximum bacterial blight disease severity was recorded during the period between 36th to 37th SM weeks (3rd Sept. to 16th Sept.). Hence, the first fortnight of September to the second fortnight of September can be considered as window period for bacterial blight disease. 
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Table 1: Effect of epidemiological factors on of bacterial blight severity of clusterbean with different date of sowing during
               kharif 2018
	Date of Observation
	Standard week
	Dates of Meteorological weeks
	Temperature
        (0C)
	Relative Humidity 
(%)
	Rainfall (mm)
	
BSH
(hrs)

	PDI* at different date of sowing

	
	
	
	Max.
	Min.
	Mean
	Max
	Min.
	Mean
	
	
	10-Jul
	20-Jul
	30-Jul
	9-Aug.
	19-Aug.

	02-Aug
	31
	30.7.18 to 5.8.18
	34.0
	25.3
	29.7
	75
	55
	65.0
	0.0
	6.1
	0
	0
	0
	0
	0

	09-Aug
	32
	6.8.18 to 12.8.18
	32.4
	25.4
	28.9
	82
	61
	71.5
	4.6
	2.0
	0
	0
	0
	0
	0

	16-Aug
	33
	13.8.18 to 19.8.18
	34.2
	25.6
	29.9
	85
	55
	70.0
	26.0
	6.5
	0.71
	0
	0
	0
	0

	23-Aug
	34
	20.8.18 to 26.8.18
	31.1
	24.0
	27.55
	92
	75
	83.5
	81.0
	2.1
	3.57
	2.85
	0
	0
	0

	30-Aug
	35
	27.8.18 to 2.9.18
	31.7
	24.9
	28.3
	89
	68
	78.5
	40.2
	2.6
	8.57
	7.85
	0
	0
	0

	06-Sep
	36
	3.9.18 to 9.9.18
	29.3
	22.8
	26.05
	92
	74
	83.0
	76.4
	1.2
	18.57
	15.71
	0.71
	0
	0

	13-Sep
	37
	10.9.18 to16.9.18
	29.8
	22.8
	26.3
	83
	60
	71.5
	4.4
	5.4
	30.71
	26.42
	2.85
	0.71
	0

	20-Sep
	38
	17.9.18 to 23.9.18
	33.9
	23.9
	28.9
	67
	51
	59.0
	8.0
	7.9
	35.71
	32.85
	7.85
	4.28
	0.71

	27-Sep
	39
	24.9.18 to 30.9.18
	32.4
	21.4
	26.9
	75
	43
	59.0
	14.0
	6.9
	39.28
	44.28
	17.14
	12.85
	2.85

	04-Oct
	40
	1.10.18 to 7.10.18
	36.8
	21.5
	29.15
	60
	22
	41.0
	0.0
	9.3
	42.14
	47.85
	25.00
	16.42
	8.57

	11-Oct
	41
	8.10.18 to 14.10.18
	36.2
	18.8
	27.5
	48
	16
	32.0
	0.0
	9.0
	45.00
	49.28
	28.57
	19.28
	12.85

	18-Oct
	42
	15.10.18 to 21.10.18
	35.5
	18.9
	27.2
	44
	15
	29.5
	0.0
	8.5
	46.42
	50.00
	29.28
	20.71
	14.28

	25-Oct
	43
	22.10.18 to 28.10.18
	33.7
	18.7
	26.2
	38
	17
	27.5
	0.0
	8.6
	47.14
	51.42
	30.71
	21.42
	15.00


*PDI- Per cent disease index                                     All data are means of four replications.
Observation started seven days after inoculation and at weekly intervals

Table 2: Partial correlation of epidemiological factors with the progression of bacterial blight of clusterbean  during kharif 2018
	Date of sowing 
	Temperature (0C)
	Relative humidity %
	Rainfall*
(mm)
	BSH*
(hrs)

	
	Max.*
	Min.
	Max.*
	Min.
	
	

	10thJuly 
	0.420
	-0.898
	0.790
	-0.801
	0.469
	0.742

	20thJuly 
	0.490
	-0.915
	0.823
	-0.849
	0.492
	0.768

	30thJuly 
	0.672
	-0.933
	0.930
	-0.958
	0.532
	0.796

	9thAugust 
	0.667
	-0.929
	0.924
	-0.954
	0.521
	0.782

	19thAugust 
	0.649
	-0.916
	0.941
	-0.933
	0.479
	0.711


*Max. temperature, max. relative humidity, rainfall and bright sunshine hours are positively significant at 5% on all date of sowing  








Table 3: Multiple linear regressions of epidemiological factors and bacterial blight of clusterbean during kharif   2018
	Date of sowing
	Constant (a)
	X1
	X2
	X3
	X4
	X5
	X6
	R2

	10thJuly
	159.61
	0.195
	-8.995
	0.145
	0.664
	0.160
	3.96
	0.83

	20thJuly
	161.07
	-0.164
	-8.560
	0.305
	0.275
	-0.125
	3.41
	0.88

	30thJuly
	73.20
	-0.112
	-1.681
	-0.012
	-0.473
	0.054
	-0.031
	0.84

	9thAugust
	55.91
	-0.366
	-0.765
	-0.019
	-0.435
	0.054
	0.180
	0.82

	19thAugust
	42.21
	-0.402
	-0.170
	-0.153
	-0.317
	0.062
	-0.661
	0.86


X1 = Maximum temperature (ºC)		X2 = Minimum temperature (ºC) 
X3 = Relative humidity (%) maximum             X4 = Relative humidity (%) minimum
X5 = Rainfall (mm)				 X6 = Sun shine hours/day
R2 = Coefficient of determination           





Table 4: Effect of epidemiological factors on bacterial blight severity of clusterbean with different date of sowing during    
              kharif 2019
	Date of Observation
	Standard week
	Dates of Meteorological weeks
	Temperature
(0C)
	Relative Humidity (%)
	Rainfall (mm)
	BSH
(hrs)
	PDI at different date of sowing

	
	
	
	Max
	Min.
	Mean
	Max
	Min.
	Mean
	
	
	10-Jul
	20-Jul
	30-Jul
	 9-Aug.
	19-Aug.

	02-Aug
	31
	30.7.19 to 5.8.19
	32.4
	25.0
	28.7
	89
	70
	79.5
	55.6
	3.8
	0
	0
	0
	0
	0

	09-Aug
	32
	6.8.19 to 12.8.19
	31.4
	23.4
	27.4
	93
	70
	81.5
	90.4
	2.4
	0
	0
	0
	0
	0

	16-Aug
	33
	13.8.19 to 19.8.19
	29.6
	23.2
	26.4
	93
	76
	84.5
	88.2
	1.12
	3.57
	0
	0
	0
	0

	23-Aug
	34
	20.8.19 to 26.8.19
	33.6
	24.9
	29.25
	75
	57
	66.0
	14.6
	7.6
	6.42
	4.28
	0
	0
	0

	30-Aug
	35
	27.8.19 to 2.9.19
	33.2
	25.2
	29.2
	85
	59
	72.0
	20.2
	6.2
	11.42
	9.28
	0
	0
	0

	06-Sep
	36
	3.9.19 to 9.9.19
	33.3
	25.1
	29.2
	82
	65
	73.5
	24.0
	5.6
	14.57
	16.42
	1.42
	0
	0

	13-Sep
	37
	10.9.19 to16.9.19
	35.1
	25.3
	30.2
	81
	53
	67.0
	37.8
	6.9
	28.57
	27.85
	5.71
	2.85
	0

	20-Sep
	38
	17.9.19 to 23.9.19
	33.0
	22.1
	27.55
	85
	58
	71.5
	4.60
	7.9
	34.28
	34.28
	13.57
	6.42
	1.42

	27-Sep
	39
	24.9.19 to 30.9.19
	31.0
	22.4
	26.7
	86
	65
	75.5
	37.6
	6.7
	37.14
	45.00
	21.42
	13.57
	3.57

	04-Oct
	40
	1.10.19 to 7.10.19
	32.1
	21.6
	26.85
	77
	51
	64.0
	0.00
	8.5
	41.42
	51.42
	25.00
	16.42
	6.42

	11-Oct
	41
	8.10.19 to 14.10.19
	32.6
	18.2
	25.4
	70
	34
	52.0
	18.0
	8.9
	45.00
	53.57
	33.57
	23.57
	15.00

	18-Oct
	42
	15.10.19 to 21.10.19
	34.0
	20.1
	27.05
	54
	30
	42.0
	0.00
	8.5
	48.57
	54.28
	34.28
	25.00
	16.42

	25-Oct
	43
	22.10.19 to 28.10.19
	32.0
	16.3
	24.15
	60
	23
	41.5
	0.00
	5.9
	49.53
	55.00
	35.00
	25.71
	17.85


*PDI- Per cent disease index                        All data are means of four replications
Observation started seven days after inoculation and at weekly intervals.   
	

Table 5: Partial correlation of epidemiological factors with the progression of bacterial blight of clusterbean during kharif 2019
	
Date of sowing
	Temperature (0C)
	Relative humidity %
	Rainfall*
(mm)
	BSH*
(hrs)

	
	Max.*
	Min.
	Max.*
	Min.
	
	

	10thJuly
	0.233
	-0.749
	0.748
	-0.809
	0.741
	0.732

	20thJuly
	0.163
	-0.781
	0.729
	-0.803
	0.704
	0.726

	30thJuly
	0.029
	-0.901
	0.788
	-0.851
	0.614
	0.611

	9thAugust
	0.020
	-0.913
	0.818
	-0.872
	0.589
	0.572

	19thAugust
	0.052
	-0.925
	0.876
	-0.918
	0.540
	0.467


*Max. temperature, max. relative humidity, rainfall and bright sunshine hours are positively significant at 5% on all date of sowing  

 Table 6: Multiple linear regressions of epidemiological factors and bacterial blight of clusterbean during kharif 2019
	Date of sowing
	Constant (a)
	X1
	X2
	X3
	X4
	X5
	X6
	R2

	10thJuly
	30.04
	2.922
	-5.871
	-0.167
	-0.517
	-0.081
	3.221
	0.83

	20thJuly
	120.15
	0.467
	-5.275
	-0.072
	0.163
	-0.037
	5.946
	0.89

	30thJuly
	136.07
	-1.332
	-3.502
	-0.396
	0.130
	0.101
	3.333
	0.88

	9thAugust
	122.62
	-1.869
	-1.682
	-0.339
	0.077
	0.091
	2.161
	0.85

	19thAugust
	72.09
	-0.618
	-0.993
	-0.285
	0.110
	0.049
	0.364
	0.84


X1 = Maximum temperature (ºC)		X2 = Minimum temperature (ºC) 
X3 = Relative humidity (%) maximum	            X4 = Relative humidity (%) minimum
X5 = Rainfall (mm)			            X6 = Sun shine hours/day
R2 = Coefficient of determination          
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