Influence of Agrometeorological Indices on phenology of African Marigold (Tagetes erecta L.)


ABSTRACT
The present study was conducted from 15th June to 1st November 2024 at the Research Farm of Kerala Agricultural University, Vellanikkara, to evaluate the duration, influence of weather variables on crop phenology, and growing degree days (GDD) of African marigold (Tagetes erecta L.) variety Arka abhi and accession KAU-M2. Among the different planting dates, the 15th June (T1) planting required the maximum number of days to attain each phenophase. Correlation analysis between weather parameters and the duration of phenophases revealed significant relationships in both Arka abhi and KAU-M2. An increase in maximum temperature was found to reduce the duration of phenophases, whereas an increase in total rainfall and number of rainy days tended to prolong the duration of these phases. The highest accumulation of GDD was also observed in the T1 planting. Furthermore, correlation between phenophase duration and yield indicated that, in Arka abhi, a longer duration to bud emergence was positively associated with higher yield. Statistical analysis confirmed that T1 planting produced significantly superior yield in Arka abhi, while in KAU-M2, no such significant relationship was observed. However, the T1 planting was found to be superior, with T2 and T6 plantings performing on par with T1.
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INTRODUCTION
Marigold (Tagetes spp.), a key commercial flower crop in the global floriculture sector, belongs to the family Asteraceae. It is widely cultivated as a potted plant and for bedding purposes (Lakshmi et al., 2014). Valued for its ease of cultivation, adaptability, vibrant colours, diverse shapes and sizes, and long shelf life, marigold is an important crop for loose flowers with various industrial applications. In India, it ranks first among loose flower crops in both cultivated area (81,540 hectares) and production (923,430 metric tons), with major cultivation in Madhya Pradesh, Karnataka, Gujarat, Andhra Pradesh, and West Bengal (Anonymous, 2023). African marigolds (Tagetes erecta) are tall, upright plants that can exceed 100 cm in height, producing flowers in shades of yellow to orange, composed of numerous ray florets at the edges and disc florets at the centre. Marigolds thrive in open, sunny locations, requiring abundant sunlight and mild climatic conditions for vigorous growth and prolific flowering (Sedhai et al., 2024). The crop’s growth and flowering are influenced by day length, temperature, and the planting timing is a non-monetary input plays a critical role in regulating phenological development, total biomass accumulation, and efficient conversion of biomass into economic yield (Khichar and Niwas, 2006).
[bookmark: _GoBack]In Kerala, the cultivation of marigold has recently become increasingly popular during festival seasons. African marigold can be grown year-round in the state due to its free-flowering habit and short crop duration. Weather factors influence all stages of plant development and, consequently, affect overall crop productivity. Each crop, including its specific varieties or hybrids, has defined optimal and tolerable environmental conditions for efficient growth. Understanding the relationship between crop growth stages and weather parameters is essential for optimizing production through appropriate crop management practices. For a variety to perform successfully in a particular region, its sequence of growth stages must align with the local climate to ensure healthy growth and satisfactory yields (Jeevan et al., 2022).
Air temperature based index such as growing degree days (GDD) is an effective tool for describing crop phenological development. The GDD approach is commonly incorporated in crop models (Baker and Landivar, 1991; Kiniry and Bonhomme, 1991; Wilhelm et al., 1993; Rickman et al., 1995). Various forms of temperature summation often termed as heat units were expressed as GDD or thermal time (Tt) have been widely applied to predict phenological events across different crops (Baker and Reddy, 2001). Wang (1960) demonstrated that the duration of a specific growth stage is directly influenced by temperature and can be estimated using the cumulative sum of daily air temperatures for a given species. In light of this, the present study was conducted to examine the influence of different weather parameters on crop phenology and to analyse the accumulated growing degree-days (AGDD) throughout the crop’s growth period.
MATERIALS AND METHODS
In order to study the impact of weather variables on phenophases, a field experiment was carried out. The field experiments comprised of ten days of planting at fortnightly interval, which was started on 15th June 2024 and ended on 1st November 2024 at the Research farm of Department of Floriculture and Landscaping, Kerala Agricultural University (KAU), Vellanikkara (10o 32’N, 76o 17’ E). The planting dates are detailed in the Table 1. The meteorological data were collected during crop growth period from the Meteorological observatory of College of Agriculture KAU, Vellanikkara. 
Crop Variety
	 African marigold accession KAU-M2 and Arka abhi variety were used for the study. The KAU-M 2 is an orange colour, bacterial wilt resistant marigold genotype developed at the Kerala Agricultural University. The Arka abhi is F1 hybrid of African marigold identified for its attractive radiant lemon yellow colour developed by the Indian Institute of Horticultural Research (IIHR), Banglore. 

Table 1. Date of planting
	Treatment
	Date of planting

	T1
	15th June 2024

	T2
	1st July 2024

	T3
	15th July 2024

	T4
	1st August 2024

	T5
	15th August 2024

	T6
	1st September 2024

	T7
	15th September 2024

	T8
	1st October 2024

	T9
	15th October 2024

	T10
	1st November 2024



Nursery and bed preparation 
    	The seeds were raised in portrays starting from April month. The portray consists of a mixture of coir pith, perlite and vermiculite in the ratio 3:1:1. When the seedlings attained three to four leaf stage, thinning was done. After one weak spraying of fertiliser NPK (19:19:19) was started. The first week 2ml of fertilizer is sprayed, then 3 ml and then 5ml was given twice a week until the seedlings achieved transplanting stage. The seedlings were transplanted in the main field, when they had achieved the transplantable height of 7 to 10 cm in raised buds covered with mulching sheets. The beds were prepared by mixing 10 to 15 kg of well decomposed FYM per bed and basal dose of fertilizers like urea (8.5 gm-2), Factomphos (30 gm-2), Potash (8.2cgm-2) were added. Fertigation was given twice a week providing urea and NPK (280g, 13g:0.45g:80g). The plant spacing was 40cm×40cm. The experiment was conducted in split plot design.
	Data were recorded on various phenological stages viz., days to bud emergence, days to 50% flowering, days to full opening and flowering duration. 
Growing degree days (GDD)
Growing degree days (GDD) was calculated as per De Beurs and Henebry (2008) and base temperature was taken as 4.5 °C using the following formula: 
GDD (℃) =  – T base
Where, 
Tmax = Daily maximum temperature (ºC)
Tmin = Daily minimum temperature (ºC) 
T base     = Base temperature (ºC)
The data was subjected to correlation analysis using SPSS software.
RESULTS AND DISCUSSION:
Effect of transplanting date on phenophase duration 
	The timing of transplanting plays a crucial role in determining the duration of various phenophases in crops, as it influences their exposure to prevailing weather conditions. Significant variations in the duration of all phenophases were observed among the ten transplanting dates in both Arka abhi and KAU-M2, as presented in Tables 2 and 3.
Effect of transplanting date on phenophase duration in Arka abhi
The phenophases of Arka abhi showed significant differences across planting dates with treatments from T4 to T9 consistently showing the fastest progression. In particular, bud emergence took the longest in 15th June (49 days) and 1st July (42 days) planting, but it was the quickest in 1st August, 15th September, 1st October and 15th October (31–33 days) planting, closely followed by 15th August and 1st September (34 days) planting. This quick development persisted, with treatments T4, T5, T6, T7, T8 and T9 reaching 50% flowering in the shortest amount of time (32–35 days), while T1 took the longest time (52 days). Days to full opening followed the same pattern from T4 to T9 achieving it the quickest (58–62 days), in contrast to T1 and T2, which had the longest durations (79 and 74 days, respectively). Additionally T7 had the shortest flowering period (79 days) and was statistically similar to T5, T6 and T8 (89–99 days) in addition, T1 had the longest flowering period (130 days). All recorded phenophases were generally accelerated by treatments T4 through T9, whereas T1 noticeably delayed them.
Table 2. Effect of transplanting date on phenophase duration of crop variety – Arka abhi
	Treatments
(Arka abhi)
	Days to bud emergence
	Days to 50% flowering
	Days to full opening
	Flowering duration

	T1
	49e
	52e
	79d
	130e

	T2
	42de
	43cd
	74cd
	122d

	T3
	38bc
	40b
	66b
	105c

	T4
	33a
	35a
	62a
	100bc

	T5
	34ab
	35a
	62a
	99ab

	T6
	34ab
	34a
	61a
	88ab

	T7
	33a
	34a
	58a
	79a

	T8
	33a
	35a
	59a
	89ab

	T9
	31a
	32a
	60a
	106c

	T10
	40cd
	42bc
	70bc
	100bc


Mean values in each column with the same letter are not significantly different at p < 0.05 according to Duncan’s Multiple Range test (DMRT).
Effect of transplanting date on phenophase duration in KAU-M2
The development of KAU-M2 was strongly influenced by the treatments, with certain factors significantly accelerating the various phenophases. 1st September (T6) and 15th September (T7) planting consistently promoted the fastest development. Especially bud emergence was shortest in T7 (29 days) and T6 (31 days) similar to T5 (33 days) and T8 (34 days) while T1 (60 days) and T10 (59 days) required the longest time. This pattern continued for 50% flowering, which was achieved earliest by T7 (30 days), T6 (32 days) and T5 (33 days) also similar to T8 (35 days) while T1 (64 days) and T10 (61 days) were significantly delayed. In contrast to T1, which took the longest (93 days), treatments T4 through T9 all demonstrated the earliest completion of full opening (about 60 days). Meanwhile, T7 had the shortest overall flowering period (73 days), but T1 significantly extended it, reaching a maximum of 139 days. T1 consistently resulted in the most significant delay during every phenophase which was noticed.
Table 3. Effect of transplanting date on phenophase duration of crop variety – KAU-M2
	Treatments
(KAU-M2)
	Days to bud emergence
	Days to 50% flowering
	Days to full opening
	Flowering duration

	T1
	60e
	64e
	93f
	139e

	T2
	50d
	53d
	81d
	131d

	T3
	44c
	45c
	74c
	117c

	T4
	36b
	38b
	63ab
	108bc

	T5
	33ab
	33a
	59a
	108bc

	T6
	31a
	32a
	59a
	92b

	T7
	29a
	30a
	55a
	73a

	T8
	34ab
	35ab
	60a
	96b

	T9
	39bc
	42bc
	61ab
	115c

	T10
	59e
	61e
	85e
	115c


Mean values in each column with the same letter are not significantly different at p < 0.05 according to Duncan’s Multiple Range test (DMRT).
Effect of weather parameters on crop duration 
	Weather parameters significantly influenced the duration of phenophases in Arka abhi and KAU-M2. The correlation results are presented in Tables 4 and 5.
Effect of weather parameters on crop duration in Arka abhi
The relationship between weather parameters and the phenophases of Arka abhi varied significantly across four phenophase. The duration of bud emergence showed a negative and significant correlation with maximum temperature and bright sunshine hours, meaning higher temperatures and longer sunshine hours reduced the time needed for bud emergence. Conversely, rainfall and the number of rainy days exhibited a positive and significant correlation, suggesting that increased rainfall and rainy days prolonged this period. In contrast, the time taken to reach 50% flowering and full opening showed no significant correlation with any of the measured weather variables, indicating these stages were largely unaffected by the prevailing environment. The flowering duration was positively influenced by both total rainfall and the number of rainy days, meaning increased precipitation and more frequent rain led to a prolonged flowering period.
Table 4. Correlation coefficient between weather variables and duration in Arka abhi
	Duration
Arka abhi
	Tmax
(℃)
	Tmin
(℃)
	RH I
(%)
	RH II
(%)
	RH mean
(%)
	WS
(km hr-1)
	Rainfall
(mm)
	RD
	Sunshine
	Evaporation
(mm)

	P1
	-0.435**
	-0.282
	0.063
	0.201
	0.151
	0.052
	0.769**
	0.662**
	-0.447**
	-0.017

	P2
	-0.07
	0.246
	0.213
	0.133
	0.167
	-0.217
	0.219
	0.222
	-0.18
	-0.113

	P3
	0.055
	0.084
	-0.025
	-0.065
	-0.051
	0.145
	0.044
	0.182
	0.079
	0.166

	P4
	-0.116
	0.126
	0.124
	0.14
	0.136
	-0.106
	0.482**
	0.673**
	0.079
	0.03


** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)










Fig. 1. Influence of maximum temperature on duration of bud emergence










Fig. 2. Influence of Bright Sunshine Hours on duration of bud emergence









Fig. 3. Influence of rainfall on duration of bud emergence










Fig. 4. Influence of rainy days on duration of bud emergence
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Fig.5. Influence of rainfall on flowering duration









Fig. 6. Influence of rainy days on flowering duration

Effect of weather parameters on crop duration in KAU-M2
The phenophases of the KAU-M2 accession showed significant differences. The duration of bud emergence was shortened by forenoon relative humidity (RH I) but was prolonged by higher wind speed, evaporation, increased rainfall and a greater number of rainy days. In contrast, the time to 50% flowering appeared unaffected by any of the measured weather variables. The duration to full opening was prolonged by afternoon relative humidity, increased rainfall and a greater number of rainy days, but it was shortened by higher maximum temperature, bright sunshine hours and evaporation. The overall flowering duration was extended by a greater number of rainy days and an increase in total bright sunshine hours. 
Table 5. Correlation coefficient between weather variables and duration in KAU-M2
	Duration
KAU-M2
	Tmax
(℃)
	Tmin
(℃)
	RH I
(%)
	RH II
(%)
	RH mean
(%)
	WS
(km hr-1)
	Rainfall
(mm)
	RD
	Sunshine
	Evaporation
(mm)

	P1
	0.078
	-0.308
	-0.380*
	-0.268
	-0.31
	0.480**
	0.542**
	0.371*
	-0.085
	0.409**

	P2
	0.166
	0.097
	-0.087
	-0.094
	-0.094
	0.122
	-0.011
	-0.012
	0.01
	0.087

	P3
	-0.521**
	0.051
	0.723**
	0.741**
	0.753**
	-0.668**
	0.715**
	0.730**
	-0.671**
	-0.702**

	P4
	0.198
	-0.128
	0.085
	-0.138
	-0.056
	-0.076
	0.138
	0.426**
	0.351*
	0.069


**Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
                          
                        Fig.7. Influence of rainy days on duration of bud emergence











                          




                        
                               Fig. 8. Influence of rainfall on duration of bud emergence









	Fig.9. Influence of maximum temperature on duration to full opening









             Fig.10. Influence of Bright Sunshine Hours on duration of full opening








     Fig. 11. Influence of rainfall on duration of full opening
   








                     Fig.12. Influence of rainy days on duration of full opening



                       





Fig.13. Influence of rainy days on flowering duration










        Fig.14. Influence of Bright Sunshine Hours on flowering duration

GDD and crop phenology
	The heat unit or GDD - concept was proposed to explain the relationship between growth duration and temperature. This concept assumes a direct and linear relationship between growth and temperature (Nuttonson, 1955). GDD is widely used for describing effect of temperature on growth and development of crops. GDD required for different phenophases varied with date of sowing.  
The accumulated growing degree days for each phenophase varied with transplanting time in Arka abhi and KAU-M2, as presented in Tables 6 and 7.
The analysis of Accumulated Growing Degree Days (AGDD) for different phenophases days to bud emergence, days to 50% flowering, days to full opening, and flowering duration across varying transplanting dates (T1 to T10) reveals a complex, cultivar-specific dependence on thermal time. Generally, the 15thJune planting (T1) recorded the highest total AGDD for both Arka abhi and KAU-M2, supporting the concept that summer month (June) transplanting necessitates higher thermal accumulation for overall crop progression, consistent with findings by Rao et al. (2002) in marigold. This highlights the direct influence of temperature, as a specific AGDD is required to transition between growth stages. However, the specific transplanting date that maximizes or minimizes AGDD varies by crop cultivar and phenophase. For bud emergence, Arka abhi required maximum AGDD with the 15th June (T1) transplanting, while KAU-M2 required it on 1st November (T10); the least AGDD was seen in 15th October (T9) for Arka abhi and 15th September (T7) for KAU-M2. In days to 50% flowering, both varieties recorded their maximum AGDD in the 15thJune planting (T1). For days to full opening, the maximum AGDD was again different: 1st November (T10) for Arka abhi and 15th July (T3) for KAU-M2, contrasting with the minimum AGDD recorded on 1st October (T8) for Arka abhi and 15thOctober (T9) for KAU-M2. Finally, the flowering duration recorded its maximum AGDD in 15thJune (T1) planting for Arka abhi and 15thOctober (T9) planting for KAU-M2, whereas the least AGDD for this period was shared by both varieties in the 15th September (T7) planting. This overall variation defines the fact that while higher temperatures generally lead to higher GDD accumulation requirements for crop maturity, the optimal or least demanding transplanting time is specific to the cultivar and the particular developmental stage being measured.

Table 6. GDD and crop phenology in Arka abhi

	Treatment
Arka abhi
	Days to bud emergence
AGDD (℃)
	Days to 50% flowering
AGDD (℃)
	Days to full opening
AGDD (℃)
	Flowering duration
AGDD (℃)
	Total
AGDD (℃)

	T1
	1131.3
	92.6
	654.0
	1225.1
	3102.9

	T2
	948.9
	72.2
	722.5
	1159.9
	2903.4

	T3
	896.1
	71.2
	604.5
	948.2
	2520.0

	T4
	790.9
	71.1
	664.4
	928.1
	2454.4

	T5
	816.3
	47.2
	663.0
	889.0
	2415.4

	T6
	809.5
	47.9
	633.6
	701.2
	2192.2

	T7
	782.2
	71.4
	607.6
	616.3
	2077.5

	T8
	804.9
	74.5
	594.0
	701.3
	2174.6

	T9
	729.8
	67.1
	654.7
	1195.6
	2647.1

	T10
	991.6
	76.1
	766.0
	799.5
	2633.1


Table 7. GDD and crop phenology in KAU-M2

	Treatment
KAU-M2
	Days to bud emergence
AGDD (℃)
	Days to 50% flowering
AGDD (℃)
	Days to full opening
AGDD (℃)
	Flowering duration
AGDD (℃)
	Total
AGDD (℃)

	T1
	1390.7
	118.5
	673.3
	1137.6
	3320.1

	T2
	1164.1
	92.7
	675.5
	1189.6
	3121.8

	T3
	1010.8
	66.4
	681.6
	1077.7
	2836.4

	T4
	861.9
	69.0
	618.8
	1099.3
	2648.8

	T5
	768.9
	47.3
	643.6
	1170.8
	2630.5

	T6
	736.3
	73.5
	634.1
	815.1
	2258.9

	T7
	687.0
	71.2
	605.6
	448.5
	1812.1

	T8
	804.9
	74.5
	594.0
	884.5
	2357.8

	T9
	936.6
	91.8
	450.2
	1411.4
	2889.9

	T10
	1493.0
	79.8
	629.1
	819.1
	3020.9



Table 8. Correlation between yield and phenophase
	Correlations

	Varieties
	Days to Bud emergence
	Days to 50% flowering
	Days to full opening
	Flowering duration

	Arka abhi
	0.851**
	0.524
	0.323
	0.323

	KAU-M2
	0.613
	0.258
	0.242
	0.515










Table 9. Effect of phenophase on yield in Arka abhi and KAU-M2
	Treatment
	Arka abhi
	KAU-M2

	06/15/2024
	843.0a
	256.0a

	07/01/2024
	572.3b
	203.0ab

	07/15/2024
	361.0c
	54.3bc

	08/01/2024
	169.0d
	74.1bc

	08/15/2024
	200.0d
	84.1bc

	09/01/2024
	179.4d
	140.abc

	09/15/2024
	121.0de
	64.0bc

	10/01/2024
	84.0de
	46.0c

	10/15/2024
	4.1e
	10.8c

	11/01/2025
	3.8e
	7.5c

	C.D
	154.0



Throughout the ten planting dates, yield varied significantly, indicating that the timing of planting influenced productivity. Among the planting dates, 15th June (T1) produced the highest yield in both Arka abhi and KAU-M2 as mentioned in Table 9. In KAU-M2, the yield of T2 and T6 was statistically comparable to T1. Correlation analysis revealed a significant positive relationship between yield and days to bud emergence in Arka abhi, suggesting that a longer duration to bud emergence contributed to higher yield. In contrast, no significant correlation was observed between yield and days to bud emergence in KAU-M2, indicating that this phenological stage had limited influence on yield in this variety (Table 8)
CONCLUSION
	The marigold varieties Arka abhi and KAU-M2 exhibited a strong inverse relationship between transplanting time and phenophase duration, a pattern mediated by environmental conditions and Accumulated Growing Degree Days (AGDD). The earliest transplanting (T1: 15th June) consistently resulted in the longest time for all flowering stages, requiring the maximum total AGDD accumulation, this extended period delivered the highest final yield. In contrast, mid-season plantings (T4-T9) significantly accelerated the onset of flowering. High rainfall and rainy days were found to prolong most phenophases and higher maximum temperatures and sunshine hours tended to reduce the duration to initial flower stages. Therefore, while later plantings offer faster development, the growth phase was induced by the early 15th June (T1) planting, linked to higher thermal demands, is crucial for maximizing yield.
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Duration (days)


Rainfall (mm)




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	49.25	41.69999999999709	38.25	33.44999999999709	34.400000000001455	33.5	32.650000000001455	33.19999999999709	30.55000000000291	40.19999999999709	RD	42	33	27	21	22	13	13	13	5	0	
Duration (days)


Rainy Days




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	60	50.25	43.69999999999709	36.44999999999709	32.55000000000291	30.69999999999709	28.849999999998545	33.55000000000291	39.150000000001455	59.150000000001455	RD	48	39	30	23	22	12	13	13	5	0	
Duration (days)


Rainy days




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	60	50.25	43.69999999999709	36.44999999999709	32.55000000000291	30.69999999999709	28.849999999998545	33.55000000000291	39.150000000001455	59.150000000001455	Rainfall	1439.6999999999998	1178.0000000000002	839.30000000000018	382.59999999999991	317.5	123.4	217.20000000000002	274.7	178.60000000000002	0	
Duration (days)


Rainfall (mm)




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	28.75	28.150000000001455	28.80000000000291	25.400000000001455	26.30000000000291	26.75	24.69999999999709	24.80000000000291	18.650000000001455	23.900000000001455	Tmax	31.08275862068966	31.300000000000004	31.796551724137931	32.376923076923077	32.485185185185188	32.085185185185182	33.455999999999996	32.492000000000004	32.742105263157889	36.220833333333331	
Duration (days)


Tmax (℃)




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	28.75	28.150000000001455	28.80000000000291	25.400000000001455	26.30000000000291	26.75	24.69999999999709	24.80000000000291	18.650000000001455	23.900000000001455	Sunshine	4.1172413793103448	5.2344827586206897	6.0931034482758628	6.6192307692307679	5.4962962962962969	4.4555555555555557	6.6560000000000024	4.6239999999999997	8.5210526315789483	7.55	
Duration (days)


Bright Sunshine Hours (hr)




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	28.75	28.150000000001455	28.80000000000291	25.400000000001455	26.30000000000291	26.75	24.69999999999709	24.80000000000291	18.650000000001455	23.900000000001455	Rainfall	308.5	279.40000000000003	159.5	87.7	152.30000000000001	266.3	103.4	168.9	0	34.799999999999997	
Duration (days)


Rainfall (mm)




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	28.75	28.150000000001455	28.80000000000291	25.400000000001455	26.30000000000291	26.75	24.69999999999709	24.80000000000291	18.650000000001455	23.900000000001455	RD	21	17	14	8	9	12	5	3	0	3	
Duration (days)


Rainy days




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	46.400000000001455	49.349999999998545	43.399999999994179	44.599999999998545	48.299999999995634	32.80000000000291	17.900000000001455	36.399999999994179	54.400000000001455	30.19999999999709	RD	16	17	15	15	10	5	2	2	0	6	
Duration (days)


Rainy days




Duration	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	46.400000000001455	49.349999999998545	43.399999999994179	44.599999999998545	48.299999999995634	32.80000000000291	17.900000000001455	36.399999999994179	54.400000000001455	30.19999999999709	Sunshine	5.625	5.3879999999999999	5.4288888888888902	5.4608695652173926	5.4591836734693882	5.3117647058823518	4.2052631578947368	7.7894736842105248	8.4482142857142861	6.9937499999999977	
Duration (days)


Bright Sunshine Hours (hr)




