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Agrometeorological Assessment of Thermal Indices, Phenology and Canopy Temperature Dynamics in Green Gram under Different Sowing Windows and Varieties
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ABSTRACT

	Aim: To assess the impact of the thermal indices, phenological development and canopy temperature depression (CTD) under different sowing windows and varieties to optimize sowing strategies for enhanced crop resilience and yield stability in green gram. 
Study Design: Factorial Randomized Block Design (FRBD).
Place and Duration of Study: AICRP on Agrometeorology farm, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, during the 2023-24 kharif season.
Methodology: Nine treatment combinations including three sowing windows viz., D1- 28 MW (10th July), D2- 29 MW (17th July) and D3- 30 MW (24th July) as main plots, and three varieties viz., V1- PKV Green gold, V2- PKV AKM-4 and V3- Utkarsha as sub-plots, which were replicated thrice.
Results: Crops sown in the 28 MW window accumulated the highest Growing Degree Days (GDD), Photothermal Units (PTU), and Canopy Temperature Depression (CTD), while these parameters decreased with delayed sowing in the 29 MW and 30 MW windows. Helio Thermal Units (HTU) were highest for 30 MW, followed by 28 MW and 29 MW. PKV Green Gold exhibited the highest GDD, PTU, HTU, and CTD, while Utkarsha recorded the lowest. Thermal use efficiency for seed yield and biological yield was highest for 28 MW sowing, followed by 29 MW. Among varieties, PKV AKM-4 displayed higher thermal use efficiency, comparable to PKV Green Gold. Soil moisture content was generally highest in the 28 MW sowing, with an exception at the pod initiation stage, where 29 MW recorded maximum moisture. Correlation analysis revealed that optimal crop development is influenced by specific weather conditions, cooler temperatures favour emergence and maturity, while higher minimum temperatures support flowering, and adequate humidity, rainfall, and sunlight enhanced growth.
Conclusion: Sowing in 28 MW optimized thermal indices and yield efficiency, while delayed sowing (29 MW and 30 MW) reduced these parameters, as late sowing lead to a faster completion of phenological stages.  PKV Green Gold exhibited the highest GDD, PTU, and CTD, whereas PKV AKM-4 demonstrated better thermal use efficiency.
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1. INTRODUCTION 
Green gram (Vigna radiata L. Wilczek) is one of the most important pulse crops of global economic importance. It is locally called as moong or mug and belongs to the family Leguminosae. It fixes atmospheric nitrogen and improves soil fertility by adding 20-25 kg N ha⁻¹. It has a yield potential of around 2000 kg/ha⁻¹, but productivity remains low (864 kg/ha⁻¹) (Md Tariqul Islam, 2015). Mung bean originated in India and is native to India and Central Asia. It has been cultivated in these regions since prehistoric times. In India, major green gram-producing states include Andhra Pradesh, Maharashtra, Orissa, Rajasthan, Gujarat, Madhya Pradesh, Punjab, and Uttar Pradesh (Vakeswaran et al., 2016). Green gram (Vigna radiata L.) is a rich source of high-quality protein and contains 25% protein, 1.5% fat, 3.5% minerals, 4.1% fiber, and 56.7% carbohydrates. When sprouted, it exhibits a remarkable increase in ascorbic acid content and also contains riboflavin (0.2 mg/100 g). Additionally, it contains 3.54% minerals, 0.12% calcium, and provides 334 Kcal of energy per 100 g of grain. Apart from human consumption, green gram serves as an excellent cattle feed. After harvesting the pods, the remaining green plants are uprooted or cut at ground level, chopped into small pieces, and fed to cattle. The seed husks can also be soaked in water and used as cattle feed. Being a leguminous crop, green gram has the ability to fix atmospheric nitrogen, enhancing soil fertility. It is also widely used as a green manure crop and plays an important role in preventing soil erosion. Its short duration allows it to fit well into various intensive crop rotations (Bhowmick et al., 2006). The success or failure of green gram cultivation is significantly influenced by weather parameters, which affect its physiological expression and genetic potential. Key weather factors such as solar radiation, temperature, soil moisture, relative humidity, and bright sunshine hours determine the crop’s growth cycle (Pradeep Makone et al., 2015). The optimum planting time is primarily dependent on the prevailing agro-climatic conditions and the specific variety grown. Timely planting ensures better synchronization between plant growth stages and environmental conditions, ultimately leading to higher yields (Venkateswarulu et al., 1991). The present study was conducted to assess evaluate the impact of thermal indices, phenology, and canopy temperature dynamics in green gram across different sowing windows and varieties, with the objective of identifying the optimal sowing time for maximizing growth, yield, and resource-use efficiency under specific agro-climatic conditions.

2. material and methods 
The field experiment was conducted at the research farm of AICRP on Agrometeorology farm, State Agricultural University, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola (220 42' N latitude, 720 02' E longitude and at an altitude of 307.42 m above MSL) in Vidarbha region of Maharashtra, during the kharif season of 2023-24. The gross plot size was 4.5 m x 5.0 m and net plot size was 3.6 m X 4.1m. The experiment was laid out in Factorial Randomized Block Design with 9 treatment combinations comprising of 3 dates of sowing viz., D1- 28 MW (10th July), D2- 29 MW (17th July) and D3- 30 MW (24th July) and three varieties viz., V1- PKV Green gold, V2- PKV AKM-4 and V3- Utkarsha, replicated three times. The soil of experimental field was vertisols, almost neutral in reaction (pH 7.68), low in organic carbon (0.53%), medium in available phosphorus (17.8 kg ha-1) and medium in available potassium (291.7 kg ha-1). Green gram crop was sown at spacing of 45 cm x 10 cm. Recommended basal dose of nitrogen (20 kg N ha-1), phosphorus (40 kg P2O5 ha-1) and potassium (40 K2O kg ha-1) was applied through urea, di-ammonium phosphate and muriate of potash. Soil moisture content (%) was measured with the help of Diviner-2000 (Portable soil moisture meter) at 0-15 cm. Meteorological data viz, rainfall, relative humidity, maximum and minimum temperature, bright sunshine hours and day length were recorded from Agrometeorological observatory of Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, Maharashtra, India. 






The periodical observations on growth, micrometeorological parameters and yield contributing characters were recorded to assess the treatment effects.

2.1 Growing degree days (°C Day)
Thermal time or growing degree days were calculated according to the equation (Mali et.al.,2000). In this study, the base temperature for green gram was considered as 10°C.
[image: User uploaded image]The growing degree days (G.D.D.) were calculated using the formula



Where:
· G.D.D. = Growing Degree Days
· Tmax = Daily maximum temperature (°C)
· Tmin = Daily minimum temperature (°C)
· Tb = Base temperature.

2.2 Helio-thermal units (°C HTU)
Helio-thermal units were calculated by multiplying the growing degree days (GDD) with the mean bright sunshine hours (BSS) at critical crop stages. Helio-thermal units (HTU) were determined by the equation proposed by Singh et al., (1990).
[image: ]
Where,
· HTU = Helio-Thermal Units (°C day hours)
· GDD = Growing Degree Days
· Mean BSS = Mean Bright Sunshine Hours

2.3 Photo-thermal unit (°C day hrs) 
Photo-thermal unit was defined as the product of growing degree days and the day length. Photo-thermal unit is expressed in terms of 0C day hrs. Photo-thermal unit was computed by using following formula. This was proposed by Gudadhe et al., (2013).
[image: ]
2.4 Thermal use efficiency (kg ha-¹°C day)
Thermal use efficiency at harvest maturity was measured in terms of dry matter accumulation and seed yield following formula
[image: ]
Where,
· Seed yield or dry matter accumulation is measured in kg per hectare (kg ha-¹)
· Growing Degree Days (GDD) is measured in °C day-¹

3. results and discussion

3.1 Growing degree days (°C day)
The numbers of growing degree days (GDD) accumulation across different phenophases are presented in table 1. The highest GDD accumulation was observed in the D1 - 28 MW (10th July) sowing window with an average of 1108°C days, followed by D2 - 29 MW (17th July) with 1025°C days, while the lowest accumulation was recorded in D3 - 30 MW (24th July) with 992°C days. The higher GDD accumulation in D1 - 28 MW sowing resulted from an extended crop growth duration, allowing more thermal energy absorption. In contrast, late sowing (D2 - 29 MW and D3 - 30 MW) led to a shortened growth period due to heat stress, forcing the crop to mature earlier and potentially reducing yield. The accumulated growing degree day values decreased with delayed sowing and it may be due to maximum air temperature prevailed at sowing time. These results are in general agreement with the findings of Gill et al., 2018 and Mane et al., 2017. Among the varieties, the highest heat units were accumulated by PKV Green gold (1085 °C day) followed by PKV AKM-4 (1032 °C day) and Utkarsha (1007 °C day). It may be occurred due to different crop duration, from emergence to maturity of such Cultivars. Similar results were reported by Patil et al., (2014).
Table 1. Growing degree days (°C day) across various phenophases as influenced by different treatments.
	Phenophase
	V1-PKV Green gold
	V2-PKV AKM-4
	V3-Utkarsha
	Mean

	D1- 28 MW (10th July)

	Sowing to Emergence
	93
	93
	93
	93

	Emergence to Flower initiation
	468
	451
	435
	452

	Flower initiation to Pod initiation
	91
	96
	112
	100

	Pod initiation to Physiological maturity
	486
	466
	438
	463

	Sowing to Physiological Maturity
	1138
	1106
	1078
	1108

	D2 - 29 MW (17th July)

	Sowing to Emergence
	101
	88
	88
	93

	Emergence to Flower initiation
	417
	412
	396
	408

	Flower initiation to Pod initiation
	85
	86
	87
	86

	Pod initiation to Physiological maturity
	475
	426
	411
	437

	Sowing to Physiological maturity
	1078
	1013
	983
	1025

	D3 - 30 MW (24th July)

	Sowing to Emergence
	116
	116
	99
	110

	Emergence to Flower initiation
	386
	370
	371
	376

	Flower initiation to Pod initiation
	97
	96
	111
	101

	Pod initiation to Physiological maturity
	441
	395
	380
	405

	Sowing to Physiological Maturity
	1039
	977
	962
	992

	Mean Sowing to Physiological Maturity
	1085
	1032
	1007
	


*V- variety of crop and D- sowing window 

3.2 Photo-thermal unit (°C day hrs)

The photo-thermal units (PTU) required to attain different phenological stages are shown in table 2 revealed that crop sown on 28 MW (10th July) availed higher photo thermal units (14993 °C day hrs) followed by 29 MW (13875 °C day hrs) and 30 MW (13384 °C day hrs) sowings. This might be due to delayed maturity in crop sown in 28 MW (10th July) compared to late sown crop. The accumulation of PTU decreased with the delay in date of sowing. These findings are also in conformity with findings of Bankar et al. (2018). Among varieties, PKV Green gold required more photo thermal units (14613 °C day hrs) from sowing to maturity. It was followed by PKV AKM-4 (13969 °C day hrs) and Utkarsha (13671 °C day hrs). Comparatively longer growth duration of crop coupled with longer day length in the respective sowing date and for the respective varieties caused higher accumulation of PTU. 
Table 2. Photo-thermal unit (°C day hrs) across various phenophases as influenced    by different treatments.
	Phenophase
	V1- PKV Green gold
	V2- PKV AKM -4
	V3 - Utkarsha
	Mean

	D1- 28 MW (10th July)

	Sowing to Emergence
	1226
	1226
	1226
	1226

	Emergence to Flower initiation
	6964
	6750
	6547
	6754

	Flower initiation to Pod initiation
	1143
	1202
	1405
	1250

	Pod initiation to Physiological maturity
	6035
	5799
	5455
	5763

	Sowing to Physiological Maturity
	15369
	14978
	14634
	14993

	D2 - 29 MW (17th July)

	Sowing to Emergence
	1329
	1160
	1160
	1217

	Emergence to Flower initiation
	6248
	6202
	6002
	6151

	Flower initiation to Pod initiation
	1073
	1081
	1093
	1082

	Pod initiation to Physiological maturity
	5870
	5293
	5113
	5425

	Sowing to Physiological Maturity
	14521
	13737
	13367
	13875

	D3 - 30 MW (24th July)

	Sowing to Emergence
	1510
	1510
	1299
	1440

	Emergence to Flower initiation
	5811
	5604
	5627
	5681

	Flower initiation to Pod initiation
	1204
	1210
	1398
	1271

	Pod initiation to Physiological maturity
	5422
	4868
	4688
	4993

	Sowing to Physiological Maturity
	13948
	13192
	13011
	13384

	Mean Sowing to Physiological Maturity
	14613
	13969
	13671
	 


*V- variety of crop and D- sowing window

3.3 Helio-thermal unit (°C day hrs)

The helio-thermal units (HTU) varied significantly across different phenophases are presented in table 3 revealed that crop sown in 30 MW (3932 °C day hrs) availed higher Helio thermal units followed by 28 MW (3763 °C day hrs) and 29 MW (3561 °C day hrs) sowings.  It might be due to cloudy condition during 29 MW and 28 MW due to that it recorded less helio-thermal units accumulation as compared to 30 MW. Helio-thermal units recorded at all phenophases showed significant variation among three green gram varieties. Based on the data analysis higher value of HTU were recorded in PKV Green gold (3979 °C day hrs) followed by PKV AKM-4 (3698 °C day hrs), and lowest value recorded in Utkarsha (3580 °C day hrs). The variation in HTU requirements among variety is mainly due to genetic differences influencing their response to temperature and growth duration. Similar results were reported by Neog et al., (2008) and Singh et al., (2013).     

Table 3. Helio-thermal unit (°C day hrs) across various phenophases as influenced by different treatments. 
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	V1-PKV Green gold
	V2-PKV AKM -4
	V3 - Utkarsha
	Mean

	D1- 28 MW (10th July)

	Sowing to Emergence
	298
	298
	298
	298

	Emergence to Flower initiation
	1292
	1184
	1040
	1172

	Flower initiation to Pod initiation
	120
	229
	372
	240

	Pod initiation to Physiological maturity
	2253
	2005
	1903
	2054

	Sowing to Physiological Maturity
	3962
	3715
	3613
	3763

	D2 - 29 MW (17th July)

	Sowing to Emergence
	14
	14
	14
	14

	Emergence to Flower initiation
	1375
	1375
	1303
	1351

	Flower initiation to Pod initiation
	219
	96
	134
	150

	Pod initiation to Physiological maturity
	2257
	2043
	1840
	2047

	Sowing to Physiological Maturity
	3865
	3528
	3292
	3561

	D3 - 30 MW (24th July)

	Sowing to Emergence
	364
	364
	341
	356

	Emergence to Flower initiation
	1230
	1107
	1097
	1145

	Flower initiation to Pod initiation
	562
	583
	616
	587

	Pod initiation to Physiological maturity
	1952
	1798
	1783
	1844

	Sowing to Physiological Maturity
	4108
	3851
	3836
	3932

	Mean Sowing to Physiological Maturity
	3979
	3698
	3580
	


*V- variety of crop and D- sowing window

3.4 Thermal use efficiency (kg ha-1 °C day-1)

Thermal use efficiency (kg ha-¹ °C day-¹) for seed yield and biomass production varied across different sowing dates in green gram are presented in table 4. Among the sowing windows, thermal use efficiency in terms of seed yield (0.86 kg ha-1 °C day-1) and biological yield (2.50 kg ha-1 °C day-1) was more with 28 MW (10th July) sowing. It was closely followed by 29 MW (17th July) sowing. Sowing on 30 MW (24th July) recorded the least thermal use efficiency in terms of seed yield (0.70 kg ha-1 °C day-1) and biological yield (2.10 kg ha-1 °C day-1). Among the varieties, PKV AKM-4 recorded the highest thermal use efficiency in terms of seed yield (0.83 kg ha-1 °C day-1) and biological yield (2.42 kg ha-1 °C day-1) followed by PKV Green gold. The lowest thermal use efficiency in terms of seed yield (0.71 kg ha-1 °C day-1) and biological yield (2.12 kg ha-1 °C day-1) was observed in Utkarsha. Higher Thermal use efficiency in PKV AKM-4 variety could be attributed to higher grain and biomass yield.
 
Table 4. Accumulated thermal use efficiency (kg ha-1 °C day-1) across various phenophases as influenced by different treatments.

	Varieties
	Sowing windows

	
	D1-28 MW
(10th July)
	D2-29 MW
(17th July)
	D3-30 MW
(24th July)
	Mean

	V1 – PKV Green gold
	0.87
	0.82
	0.72
	0.80

	
	2.53
	2.41
	2.13
	2.36

	V2 – PKV AKM-4
	0.85
	0.87
	0.75
	0.83

	
	2.47
	2.55
	2.24
	2.42

	V3 - Utkarsha
	0.87
	0.63
	0.62
	0.71

	
	2.51
	1.90
	1.94
	2.12

	Mean
	0.86
	0.77
	0.70
	

	
	2.50
	2.29
	2.10
	


                      (Figures in parentheses indicate thermal use efficiency in terms of biomass) 
*V- variety of crop and D- sowing window

3.5 Canopy temperature depression (°C)

Canopy temperature depression (°C) across various phenophases as influenced by different treatments are shown in table 5. Among sowing windows, crop sown on 28 MW (10th July) availed Maximum canopy temperature depression (1.23 °C) followed by 29 MW (0.73 °C) and 30 MW (0.71 °C) sowings. This might be due to delayed maturity in Crop sown in 28 MW (10th July) compared to late sown crop. Delay in sowing hastened the senescence of leaf and phases of plant development were completed in shorter durations. It is reported that high temperature hastens plant developmental process Singh et al. (2007). Among varieties, PKV Green gold recorded maximum canopy temperature depression (1.33 °C) from sowing to maturity. It was followed by PKV AKM-4 (0.77 °C) and Utkarsha (0.58 °C). Comparatively longer growth duration of crop coupled with maximum canopy temperature depression in the respective sowing date and for the respective genotype caused higher accumulation of CTD. It was evident that genotypic differences were noticed, and such variations have already been reported by Reynolds et al (1994).

Table 5. Canopy temperature depression (°C) across various phenophases as influenced by different treatments.

	Phenophase
	V1- PKV Green gold
	V2- PKV AKM -4
	V3 - Utkarsha
	Mean

	D1- 28 MW (10th July)

	Emergence
	0.80
	0.50
	0.30
	0.53

	Flower Initiation
	1.80
	1.10
	0.90
	1.27

	Pod Initiations
	2.80
	1.20
	1.00
	1.67

	Physiological Maturity
	2.50
	1.00
	0.80
	1.43

	Emergence to Physiological maturity
	1.98
	0.95
	0.75
	1.23

	D2 - 29 MW (17th July)

	Emergence
	0.10
	0.20
	0.10
	0.13

	Flower Initiation
	0.40
	0.50
	0.20
	0.37

	Pod Initiations
	2.10
	1.00
	0.90
	1.33

	Physiological Maturity
	1.90
	0.80
	0.60
	1.10

	Emergence to Physiological maturity
	1.13
	0.63
	0.45
	0.73

	D3 - 30 MW (24th July)

	Emergence
	0.70
	0.60
	0.40
	0.57

	Flower Initiation
	1.10
	0.90
	0.60
	0.87

	Pod Initiations
	0.90
	0.80
	0.60
	0.77

	Physiological Maturity
	0.80
	0.60
	0.50
	0.63

	Emergence to Physiological maturity
	0.88
	0.73
	0.53
	0.71

	Mean
	1.33
	0.77
	0.58
	


*V- variety of crop and D- sowing window

3.6 Correlation studies

The correlation study carried out between weather variables prevailed during growth stages of green gram crop are presented in table 6. The correlation coefficient showing degree of association between seed yield and weather variables prevailed during growth stages of green gram crop. The analysis reveals distinct correlations between temperature, humidity, rainfall, and other weather parameters with each crop phenophase. Maximum temperature shows a significantly negative correlation at the emergence (-0.294*) and physiological maturity stages (-0.604**), suggesting lower maximum temperatures favor these stages. Minimum temperature is positively correlated with flowering (0.694**) but negatively correlated with emergence (-0.749**) and physiological maturity (-0.773**), indicating a preference for higher minimum temperatures at flowering but lower ones at other stages. Diurnal temperature range is significantly negative across all stages except for pod initiation, where it is non-significant. Morning relative humidity has a significant positive influence at flowering (0.504*) and pod initiation (0.499*) stages but negatively impacts physiological maturity (-0.227*). Evening relative humidity positively affects emergence (0.237*) and flowering (0.519*). Rainfall is beneficial for all stages except physiological maturity, where it is significantly negative (-0.355*). Sunshine hours correlate positively at physiological maturity (0.742**) but negatively at pod initiation (-0.520*). Growing degree days positively influence flowering (0.870**) and physiological maturity (0.827**) but are negative at emergence (-0.278*). The Helio thermal unit is significantly positive at physiological maturity (0.725**), while photothermal units favor flowering (0.864**) and physiological maturity (0.840**), yet show a negative correlation at emergence (-0.262*).

Table 6. Correlation between weather parameters and different phenophases of green gram with seed yield of different varieties.

	Phenophase
	T max
(°C)
	T min
(°C)
	Diurnal
Temp
(0C)
	RH I
(%)
	RH II
(%)
	Rain
(mm)
	SS
(hrs)
	GDD
(0C day)
	HTU
(°C day hrs)
	PTU
(°C day hrs)

	Emergence
	-0.294*
	-0.749**
	-0.224*
	-0.199
	0.237*
	0.699**
	-0.016
	-0.278*
	-0.003
	-0.262*

	Flowering
	-0.117
	0.694**
	-0.415*
	0.504*
	0.519*
	0.671**
	0.143
	0.870**
	0.163
	0.864**

	Pod initiation
	-0.089
	0.119
	-0.115
	0.499*
	0.059
	0.587*
	-0.520*
	0.193
	0.083
	0.194

	Physiological maturity
	-0.604**
	-0.773**
	-0.497*
	-0.227*
	0.028
	-0.355*
	0.742**
	0.827**
	0.725**
	0.840**

	*= Significant at 0.05 level, **= Significant at 0.01 level 



3.7 Soil moisture studies

Soil moisture content (%) during different phenophases of green gram at 0-15 cm depth is presented in table 7. The mean soil moisture content (%) at (0-15 cm) depth was found to be higher during emergence and pod initiation stages and lowest during Flower initiation stage of green gram. Soil moisture content (%) observed was higher in 28 MW sowing than 29 MW and 30 MW monsoon sowing except at pod initiation stage it was observed 29 MW sowing recorded maximum soil moisture, particularly during 28 MW sowing received fairly adequate amount and distribution of rainfall across the critical growth period which resulted in higher soil moisture content. During 29 MW and 30 MW received less rainfall as compared to 28 MW due to that it was observed less soil moisture as compared to 28 MW sowing.  Soil moisture content (%) did not vary significantly under different green gram varieties as all the varieties recorded nearly equivalent moisture (%).

Table 7. Soil moisture content (%) during different phenophases of green gram at (0-15 cm) depth.
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	Phenophases

	
	Emergence
	Flower initiation
	Pod initiation
	Phy. maturity

	A) Sowing windows

	D1- 28 MW (10th July)
	31.39
	28.47
	27.86
	29.86

	D2- 29 MW (17th July)
	29.89
	28.12
	28.05
	27.87

	D3-30 MW (24th July)
	27.54
	27.23
	25.24
	27.75

	B) Genotype

	V1-PKV Green gold
	29.61
	27.32
	27.93
	28.93

	V2-PKV AKM -4
	29.64
	27.35
	27.96
	28.96

	V3-Utkarsha
	29.67
	27.38
	27.98
	28.98

	GM
	29.64
	27.35
	27.95
	28.95


*V- variety of crop and D- sowing window

CONCLUSION 

The study revealed that thermal indices, phenological responses, and canopy temperature dynamics in green gram are significantly influenced by sowing time and genotype selection. Among the different sowing windows, crop sown on 28 MW (10th July) resulted in the thermal accumulation, soil moisture retention and canopy temperature depression (CTD), leading to extended crop growth duration and better resource utilization. Delayed sowing (29 MW and 30 MW) reduced the thermal accumulation, leading to shorter crop cycles and potential yield reductions due to heat stress. PKV Green Gold performed best in thermal use efficiency, followed by PKV AKM-4, making them suitable varieties for varied thermal conditions. Correlation analysis highlighted the importance of temperature in different growth stages, with cooler temperatures favoring emergence and maturity.   
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Fig:-1: Rainfall (mm), Rainy Days, Bright Sunshine hours, Wind Speed and Evaporation for the year of 2023-24 recoreded at Meteorological Observatory, Department of Agronomy, Dr.PDKV, Akola
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Fig:-2: Temperature (0C) and Relative humidity (%) for the year 2023-24 recorded at Meteorological Observatory, Department of Agronomy, Dr.PDKV, Akola
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HTU = GDD x Mean BSS
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