Climatic controls of marigold: Effect of temperature and rainfall on growth and yield of Marigold

ABSTRACT
Marigold is considered as the most common, popular loose flower exhibiting a very high potential in the market. The field experiment was conducted at the experimental plot of RRTTS (OUAT) in Keonjhar, Odisha, over two consecutive years during the rabi seasons to investigate the impact of planting dates on the growth, yield, and productivity of various marigold varieties in the north central plateau zone of Odisha. The experiment involved comparing two varieties (BM1 and BM2) and six planting dates (1st September, 1st October, 1st November, 1st December, 1st January, and 1st February) in a factorial randomized complete block design with three replications. The results of the experiment revealed a noticeable increasing trend between the first planting date (1st September) and the second planting date (1st October), followed by a decreasing trend in subsequent planting dates in both years and for both varieties, taking into account the harvesting duration. Regarding plant height, a significant correlation of 0.67 was observed with total rainfall at a 5% level of significance. In terms of flower count, three significant correlations were established at a 5% level of significance: accumulated Growing Degree Day (GDD) (0.64), average minimum temperature (0.56), and average mean temperature (0.55). Additionally, there was a highly significant correlation between branch count and various weather parameters, with correlations of accumulated GDD (0.89), total rainfall (0.71), average maximum temperature (0.79), average minimum temperature (0.89), and average mean temperature (0.86) for each parameter.
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Introduction:
Marigold is a widely cultivated flower in India, commonly used in religious and social functions in various forms. Known for its vibrant colors, attractive shape and long-lasting quality, marigold is a popular choice for decoration and the extraction of xanthophylls, a natural source of edible colour used in food processing and poultry feed (Sultana et al., 2025). In India, marigold is grown commercially and is considered more profitable than other crops. This versatile flower plays a crucial role as a cash crop for small-scale farmers. In Odisha, marigold (Tagetes erecta L.) holds the top spot in terms of production and acreage among commercial flowers (Mohanty et al., 2015). Its popularity stems from its adaptability to different soils and climates, ease of cultivation, and extended blooming period with high-quality flowers. Despite the favorable agro-climatic conditions in the state, there is a lack of standardized horticultural practices for quality marigold production. One of the important practices is selection of proper planting dates which largely dictates standard growth and yield like many other horticultural crops (Paul et al., 2017). Temperature and rainfall affect the production and yield of any crop particularly in the tropical region (Ghosh et al., 2021). While marigold can be grown year-round, peak production occurs from October to February due to variations in weather conditions (Devi et al., 2017). Flower production of any depends on the plant population also (Martin and Deo, 2000). So, to maximize yield, it is essential to use suitable cultivars, choose the right planting date, choosing improved variety and maintain optimal plant density (Mirzaei et al., 2016). 
Farmers often cultivate local varieties of flowers without fully understanding their potential yield and quality, resulting in lower productivity. However, there are numerous varieties of flowers available in different states that offer desirable characteristics, high yield potential, and superior quality parameters (Cicevan et al., 2022). The demand for uniform, medium-sized, compact, brightly coloured flowers with extended shelf life is particularly high in the domestic flower market. The introduction of improved varieties has played a crucial role in enhancing productivity in marigold cultivation. By selecting and cultivating these improved varieties, growers can significantly increase their yields and improve the quality of their flowers. This, in turn, leads to higher marketability and profitability for the grower. Investing in improved marigold varieties not only increases current crop yields but also ensures long-term sustainability in marigold production (Saho, 2021).
[bookmark: _Hlk192887420]With the aforementioned facts in consideration, the present experiment was formulated to investigate the impact of planting dates on the growth, yield and productivity of various marigold varieties in north central plateau zone of Odisha.
Materials and Methods:
[bookmark: _Hlk192887332]The field experiment was carried out at the experimental plot of RRTTS (OUAT) in Keonjhar, Odisha, during the year 2018-2019 and 2019-2020. The climate in this region is characterized by a mean annual precipitation of 1331.2 mm, with 87% received during the southwest monsoon season (June to September), 7% during rabi (October to January), and only 6% during summer (February to May). The soil of the experimental plot is acidic, light-textured, and of medium fertility status. The experiment involved the comparison of two varieties (V1-BM 1 and V2-BM 2) and six planting dates (D1-1st September, D2-1st October, D3-1st November, D4-1st December, D5-1st January, and D6-1st February) in a factorial randomized complete block design with three replications. Prior to planting, the plots were ploughed and disked. One-month-old seedlings were then planted in the main plot at a spacing of 40 cm × 30 cm, with all agronomic practices and plant protection measures applied uniformly across all treatments.
To assess the growth and yield of flowers, five plants were randomly selected from the middle of each plot, and their traits were measured. Statistical analysis of the data was conducted using the procedure outlined by Gomez and Gomez (1984), with significance determined at P<0.05 level, and standard error (S.E.) and critical difference (C.D.) at 5% level.
Data and analysis 
Daily maximum (Tmax), minimum (Tmin) and mean (Tmean) air temperatures were collected from the meteorological observatory of RRTTS, Keonjhar. Average Tmax , Tmin and Tmean  during different phenological stages were calculated. The accumulated growing degree day (GDD) occurring at different phenophases were evaluated (Sarkar et al., 2005). Growing degree day (GDD) = (Tm–Tb) where Tm is the mean temperature and Tb is the base temperature. For marigold crop the base temperature is considered as 5°C (Devi et al., 2017). In order to determine the effect of weather parameters on the growth and yield of marigold crop simple correlation was carried out. 
Results and discussion
Durations of the phenological stages
[bookmark: _Hlk192887798]The variation in the duration of phenological stages with different dates of planting in 2 different varieties V1 and V2 have been shown in the figure 1. There is an increasing trend observed in between 1st date of planting and 2nd dates of planting followed by a decreasing trend in the subsequent dates of planting in both the years and in both the varieties considering the duration between 1st to last harvest. The duration from 1st to last harvest is the highest at V1D2 (103), V2D1 (98) and the lowest is at V1D6 (41), V2D6 (28) in the 1st year. The maximum duration is observed in V1D2 (110), V2D1 (97) while lowest value is seen in V1D6 (48), V2D6 (30) in the next year. 
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	[bookmark: _Hlk192886752]Fig-1: Duration of phenological stages of two marigold varieties 


In the case of planting to budding considering variety 1, a decreasing pattern is observed from 1st date to 4th date of planting and with somewhat delaying the dates i.e. D5, the no. of days increased and finally decreased with further delay (D6). The highest value is observed in V1D1 (63) while the lowest value is in V1D6 (41) in 1st year and V1D1 (62) showed the highest while V1D6 (44), showing the lowest in 2nd year. On the contrary, in V 2 initially the same trend is followed as of V1 until D5 then value remains same. In the next year in both the varieties, similar trend is observed as in case of V1 in year 1. The highest value is observed in V2D1 (57) and lowest value is observed in V2D4 (38). From the period of planting to first harvest, in case of V 1, in both the years, it is observed that the number of days is decreasing with delayed dates of planting (D1 to D6). The highest and lowest durations are observed in V1D1 (75) and V1D1 (46) in 1st year; and V1D1 (68) and V1D6 (48) in 2nd year. Compared to this pattern, the pattern in case of variety 2 is similarly diminishing up to D4, and then in exception to this previous one, it is increasing from D5 to D6. The highest and lowest durations are recorded in V2D1 (63) and V2D4 (43) in 1st year and V2D2 (62) and V2D4 (39) in 2nd year respectively.
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	Fig-2: Heat unit accumulated during different phenological stages


Accumulated heat units during different phenological stages
The Heat unit accumulated (GDD) during different phenological stages with different dates of planting in 2 different varieties V1 and V2 have been computed and the results so obtained have been presented in the figure 2. There is a decreasing trend observed in between 1st date of planting and 4th dates of planting followed by an increasing trend between 4th dates of planting to 5th date of planting and then a decreasing trend between  5th date of planting to 6th date of planting  in V1. The similar trend is followed by V2 from 1st date of planting to 5th date of planting except from 5th to 6th date of planting.  In case of planting to budding considering V1 a decreasing pattern is observed from 1st to 4th date of planting and then an increasing pattern from 4th to 5th date of planting then it follows a decreasing Pattern from 5th to 6th date of planting. On the contrary in V2 initially shows the same trend like V1 until D5 then value increases. In the next year, both the varieties follow the same trends in planting to budding. In the case of planting to first harvest there is a decreasing pattern from D1 to D4 then there is an increasing trend between D4 to D5. 
Air temperature during different phenological stages
The variation in average maximum, minimum and mean air temperature during different phenological stages in two different varieties  V1 and V2 have been given in the Figure 3, 4 and 5, respectively. In case of V1 there has been insignificant decrease of maximum temperature from D1 to D4 and then sudden rise in temperature from D4 to D6 during 1st harvest to last harvest. The highest maximum temperature is observed at V1D6 (30.98°C), followed by V2D6 (30.83°C) and lowest is at V1D4 (25.85°C) followed by V2D4 (24.77°C) in case of 1st year while highest value is observed in V1D6 (29.45°C) followed by V2D6 (29.29°C) and lowest value is observed in V1D4 (25.29) followed by V2D4 (24.29°C) in the next year. In case of planting to budding considering V1 and V2, from D1 to D4 there is a sharp decrease in maximum temperature followed by a sudden rise of temperature from D4 to D6. From the period from planting to 1st harvest in case of V1 and V2, in both the years, it is observed that the maximum temperature decreases from D1 to D4 followed by a rise from D4 to D6. The highest and lowest temperature are observed at V1D1 (29.28), V2D1 (29.49) and V1D4 (23.82), V2D4 (23.32) respectively in 1st year. In 2nd year V1D1 (28.69), V2D1 (28.74) shows the highest temperature and V1D4 (24.22), V2D4 (24.29) shows the lowest temperature.
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	Fig-3: Average maximum temperature during different phenological stages


In case of V1 there is a significant decrease in the minimum temperature from D1 to D3 and then a slight rise in temperature (°C) from D3 to D4, then a sudden rise in temperature from D4 to D6 during 1st harvest to last harvest in 1st year, but in year 2 temperature decreases from D1 to D4; then it rises up to D6. Considering V2 in both the year a similar pattern is followed. From the period from planting to first harvest in both V1 and V2, it is observed that the temperature decreases sharply from D1 to D4 then rises from D4 to D6 in the 1st years,. In next year, for V1, a sharp decrease in minimum temperature from D1 to D4 followed by a rise in D5 and then a sudden rise for D6 is observed. The highest and lowest minimum temperature observed at V1D1 (21.59°C), V2D1 (22.19°C) and V1D4 (11.90°C), V2D4 (11.85°C) respectively in 1st year. In 2nd year V1D1 (22.52°C), V2D1 (23.02°C) shows the highest temperature and V1D4 (13.47°C), V2D5 (13.39°C) shows the lowest temperature. In case of planting to budding considering V1 and V2, from D1 to D4 there is a sharp decreasing trend of temperature then sudden rise of temperature from D4 to D6 in 1st year. In 2nd Year same trend of temperature is followed by V1 but in V2 temperature falls up to D5 then temp rises. The peak value is observed at V1D1 (22.19°C), V2D1 (22.51°C) in 1st year and V1D1 (22.86°C), V2D1 (22.02°C) shows the highest value during 2nd year. V1D4 (11.90°C), V2D4 (11.85°C) shows the lowest temperature in 1st year and V1D4 (13.47°C), V2D5 (13.39°C) indicates the lowest temperature in 2nd year.
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	Fig-4: Average minimum temperature during different phenological stages
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	Fig.-5: Average mean temperature during different phenological stages


Considering the stage from planting to budding, mean temperature decreases from D1 to D4 and then increases up to D6 except in the 2nd year with V2 where the up rise is from D5 to D6. The highest and lowest mean temperatures are V1D1 (25.83), V2D1 (26.12) and V1D4 (17.47), V2D4 (17.56) in 1st year; and V1D1 (25.77), V2D1 (25.84) and V1D4 (18.49), V2D5 (18.52) in the 2nd year. Considering planting to first harvest stage the mean temperature decreases from D1 to D4 and increases up to D6. The highest and lowest values are observed at V1D1 (25.42), V2D1 (25.83) and V1D4 (17.68), V2D4 (17.49) in 1st year and V1D1 (25.58), V2D1 (25.88) and V1D4 (18.71), V2D4 (18.66) in 2nd year. From the 1st harvest to last harvest, initially there is a decreasing trend seen from D1 to D4 and then an increasing trend up to D6 in both the varieties in both the years. The highest and lowest values are observed at V1D1 (21.77), V2D1 (21.85) and V1D4 (19.85), V2D4 (18.56) in 1st year and V1D1 (22.06), V2D1 (22.38) and V1D4 (19.83), V2D4 (18.76) in 2nd year.
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	Fig.-6: Accumulated rainfall during different phenological stages


Rainfall during different phenological stages
In the planting to budding stage, a trend is followed in which the accumulated rainfall decreases from D1 to D5 and then increases in D6 in both varieties V1 and V2 in 1st year. The highest and lowest rainfall are observed at V1D1, V2D1 and V1D5, V2D5. In 2nd year the similar trend is followed but with different dates of planting, i.e. decreases from D1 to D3, remains constant in D4 and then rises with further delayed planting from D5 to D6. The highest rainfall is observed at V1D1, V2D1 and lowest at V1D4, V2D4. Considering the planting to first harvest stage, identical pattern is followed as that of planting to budding in both the years but the initiation point of rising rainfall is different for V1 and V2 in the 1st year. From 1st to last harvest, there is a decreasing pattern observed from D1 to D4 where from it is seen to increase up to D6 except in case of V1 in the 2nd year. 
Effect of weather parameters on growth and yield of marigold
[bookmark: _Hlk192887292]The correlation between weather parameters and yield attributes of marigold with different dates of planting has been given in Table 1. A positive correlation between different yield attributes and weather parameters from planting to budding is observed. Plant height exhibits significant positive correlation (0.67) with total rainfall. The number of flower shows significant positive correlation with the accumulated GDD (0.64), average minimum temperature (0.56), and average mean temperature (0.55). The number of branches also exhibits positive association with all the weather parameters. Similar type of correlation is observed in flower weight with different weather parameters.  During the stage of planting to 1st harvest, high significant positive correlation is observed between branch no. and different weather parameters. A negative correlation is observed between flower diameter and total rainfall though the correlation is not found significant. From the stage of 1st to last harvest, negative correlation is observed between the yield attributes and average maximum temperature. Moreover highly significant positive correlation is observed with accumulated GDD in maximum yield attributes.







[bookmark: _GoBack]Table-1: Correlation between weather parameters and yield attributes of marigold
	
	
	Plant Height
	Flower no.
	Branch no.
	Plot yield
	Flower weight
	Yield
	Flower diameter
	SPDEV
	SPDNS

	Planting to Budding
	Accumulated GDD
	0.54
	0.64*
	0.89**
	0.73**
	0.81**
	0.78**
	0.06
	0.68**
	0.70**

	
	Total rainfall
	0.67*
	0.35
	0.71**
	0.50
	0.55*
	0.51
	0.02
	0.46
	0.53

	
	Avg. Tmax
	0.41
	0.52
	0.79**
	0.58*
	0.70**
	0.66*
	0.03
	0.63*
	0.56*

	
	Avg. Tmin
	0.49
	0.56*
	0.89**
	0.65*
	0.76**
	0.73**
	0.03
	0.70**
	0.67*

	
	Avg. Tmean
	0.47
	0.55*
	0.86**
	0.64*
	0.75**
	0.71**
	0.04
	0.69**
	0.64*

	Planting to first harvest
	Accumulated GDD
	0.56*
	0.67*
	0.88**
	0.72**
	0.81**
	0.77**
	0.04
	0.69**
	0.71**

	
	Total rainfall
	0.69**
	0.34
	0.69**
	0.47
	0.54
	0.50
	-0.01
	0.43
	0.50

	
	Avg. Tmax
	0.46
	0.51
	0.76**
	0.58*
	0.68**
	0.63*
	0.03
	0.58*
	0.54

	
	Avg. Tmin
	0.52
	0.55*
	0.88**
	0.65*
	0.74**
	0.72**
	0.03
	0.67*
	0.65*

	
	Avg. Tmean
	0.50
	0.54
	0.85**
	0.64*
	0.73**
	0.70**
	0.04
	0.65*
	0.62*

	1st to last harvest
	Accumulated GDD
	0.40
	0.75**
	0.90**
	0.79**
	0.85**
	0.85**
	0.01
	0.75**
	0.76**

	
	Total rainfall
	0.65*
	0.37
	0.66*
	0.48
	0.53
	0.49
	-0.01
	0.43
	0.50

	
	Avg. Tmax
	0.21
	-0.03
	-0.12
	-0.12
	-0.07
	-0.12
	-0.16
	-0.15
	-0.18

	
	Avg. Tmin
	0.43
	0.17
	0.23
	0.14
	0.21
	0.16
	-0.13
	0.09
	0.10

	
	Avg. Tmean
	0.34
	0.10
	0.10
	0.05
	0.12
	0.06
	-0.14
	0.01
	0.01


*. Correlation is significant at the 0.05 level **. Correlation is significant at the 0.01 level 




The variations in the duration of the phenological stages of the crop sown on different dates were evident from the present study. Earlier studies reported similar results for other winter crops (Ghosh, 2020; Sarkar et al., 2021). The impact of air temperature on marigold height and production was also reported by Khanal (2014). 
Conclusions 
The present study concludes that the duration of the phenological stages of marigold depends on the dates of planting. Duration of the phenophases decreases gradually as the dates of planting is delayed. The crop planted in the month of February is exposed under the higher air temperature. It is evident from the results that the weather parameters positively affect the growth and yield attributes of marigold. Average maximum air temperature adversely affect the yield attributes during the 1st to last harvesting stage. 
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Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	22.189730158730153	19.081272413793105	15.458567307692309	11.897431818181817	12.703586274509805	16.544256097560975	22.513664912280699	19.492577777777779	16.160866666666671	11.926515789473685	12.089288095238096	16.646676190476189	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	21.588497333333329	18.757358730158732	14.506967741935487	11.896981818181816	13.25360535714286	16.81961304347826	22.189730158730153	18.999467796610169	15.764944897959186	11.853086046511628	12.415117021276597	17.530956140350881	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	16.788024242424246	15.720501204819282	13.999431355932204	14.198438738738734	16.772610280373836	19.372627586206903	16.905968322981373	15.355856081081086	13.999431355932204	12.692816666666664	15.175180952380954	19.220450588235298	Temperature (°C)
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	22.856114516129033	20.078501785714291	16.813953061224492	13.346102222222225	13.387830612244898	15.763854545454548	22.990381034482759	20.078501785714291	17.01057209302326	13.606637837837845	13.166624999999998	15.539648780487807	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	22.521867647058823	19.880373333333338	16.465233333333337	13.472264814814817	13.511016981132075	16.073956249999998	23.024650877192983	19.838956451612908	16.577594230769233	13.574082051282057	13.387830612244898	16.381084905660376	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	17.695487349397602	16.468190588235291	15.235174637681158	14.592016363636365	16.683444339622643	19.000009375000001	18.042028571428585	16.237065972222226	14.837863709677421	13.488720512820517	15.505088636363638	18.55565421686747	Temperature (°C)
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	25.83096769878842	23.899048564319365	20.676698262002045	17.473342300410355	18.922564322817156	22.386052082093986	26.122777280188782	24.206625480109732	21.575953703703711	17.56133829639889	18.420665778533635	22.401726843555846	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	25.422126632908203	23.602248289515021	19.909115035560507	17.684083730135448	19.42599789731052	22.483136198054456	25.83096769878842	23.828675242871071	20.929225248738955	17.486171719658799	18.711793298698687	23.128781587554773	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	21.77140885852474	21.183302076313737	20.578907901358455	19.854607570203456	22.550222392463933	24.943456626997353	21.853070519104186	20.890182393692388	19.811643581836687	18.56029814340879	20.983221538494234	24.83679510611805	Temperature (°C)
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	25.772040303375295	24.115334832057822	21.728478402409856	18.487829423046978	18.80196568443704	20.858281085802592	25.841482079952161	24.115334832057822	21.998574202271506	18.710365656196736	18.515067613636365	20.70927438032917	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	25.583415019974819	23.989563472883603	21.426195695792291	18.71410609213677	18.976981588637592	21.120087566499603	25.875232168872476	23.939609040702479	21.538148842211651	18.657279229821537	18.80196568443704	21.392015374098136	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	22.058713212842747	21.338957721825722	20.417890316583836	19.825860526674592	21.973488853991711	24.061125896088431	22.379410698368591	21.124987725793719	20.09914507104309	18.762572467687935	20.745296254658118	23.766829512845259	Temperature (°C)
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	468	82.56	12.62	7.76	6.66	80.45	468	82.56	12.62	7.76	6.66	56.8	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	468	82.56	16.420000000000002	10.23	56.97	80.45	468	82.56	12.62	7.76	6.66	80.45	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	491.07	160.28	103.53	94.88	132.43	131.58000000000001	491.07	147.30000000000001	73.39	14.42	87.11	131.58000000000001	Rainfall (mm)
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	380.68	79.42	13.59	10.46	35	53.6	380.68	79.42	13.59	10.46	35	53.6	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	380.68	79.42	13.59	10.46	41.88	106	380.68	79.42	13.59	10.46	35	106	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	429.26	153.87	88.04	126.85	153.47	257.41000000000003	415.12	121.29	88.04	35	126.85	180.36	Rainfall (mm)
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	63	58	52	44	51	41	57	54	42	38	42	42	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	75	63	62	55	56	46	63	59	49	43	47	57	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	90	103	82	56	51	41	98	89	69	41	37	28	No of days
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	62	56	49	45	49	44	58	56	43	37	44	41	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	68	60	54	54	53	48	57	62	52	39	49	53	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	98	110	84	56	53	48	97	82	72	39	39	30	No of Days
Sowing to Budding	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	1312.8779999999999	1096.5989999999999	816.79740000000004	555.68269999999995	718.79949999999997	716.68520000000001	1203.9069999999999	1037.355	697.63239999999996	479.62180000000001	565.78729999999996	737.92840000000001	Sowing to first harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	1532.7249999999999	1173.066	926.52700000000004	707.18629999999996	819.53980000000001	813.19659999999999	1312.8779999999999	1111.72	782.14559999999994	541.24890000000005	649.27629999999999	1045.5119999999999	1ST to last harvest	V1D1	V1D2	V1D3	V1D4	V1D5	V1D6	V2D1	V2D2	V2D3	V2D4	V2D5	V2D6	2770.8319999999999	2692.4650000000001	2251.9960000000001	1667.5719999999999	1896.9359999999999	1755.2360000000001	2715.8629999999998	2355.1060000000002	1752.953	1153.5530000000001	1358.0070000000001	1702.2090000000001	Accumulated Growing Degree days (day°C)
