



Effect of Sowing Dates and Varieties on Growth and Yield Attributes of Field Pea (Pisum sativum) under Different Micro-Environment 
Abstract
A field experiment was conducted during Rabi season 2019-20 to study the “Effect of sowing dates and varieties on growth and yield attributes of field Pea (Pisum sativum) under different micro-environment in Prayagraj condition U.P. The pace of development from emergence to maturity for many plants depends on the daily air temperature, unless other environmental conditions like moisture stress them. In order for plants to progress from one stage of their life cycle to the next, they need a certain quantity of heat. The driving factor behind all biological activity is temperature. Crop growth and production are influenced by temperature changes that also occur in the canopy. Experiment was carried on Field pea varieties Rachna, Malviya-15 (HUDP-15), Aparna in subplot treatments sown on three dates of 15th November, 30th November and 15th December in main-plot treatments in a RBD design with three replications. Sowing dates and varieties showed significant effect on plant height, days taken to (%) flowering and pods/plant.
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Introduction
Pea (Pisum sativum L.) is a leguminous crop, that belongs to the family Leguminaceae, cultivated globally (Nawab et al. 2008) for its nutritional and economic significance. which contains higher amounts of carbohydrates and protein having essential amino acids, particularly lysine (17 mg). Peas are a highly popular and healthy vegetable that is mostly grown as a winter crop across the world (Khichi et al. 2017). It holds a significant place in both human and animal diets due to its high protein content and valuable amino acid composition (Bhutta et al. 2019). As a cool-season crop, the growth, development, and yield of field peas are strongly influenced by environmental factors, particularly sowing dates and choice of varieties. Sowing dates and variety selection are critical determinants that impact the growth and yield attributes of field peas, affecting factors such as plant phenology, biomass accumulation, flowering, and pod development. The timing of sowing significantly affects crop performance as it determines the interaction between the crop and prevailing climatic conditions. Field peas are sensitive to temperature and photoperiod, with variations in sowing dates leading to differences in the duration of critical growth stages. Optimum germination occurs at 16 to 18 ºC. High soil temperature leads to poor emergence. Before blooming, the crop can withstand some frost but flowers and pods are susceptible to freezing temperatures. Early sowing may expose the crop to suboptimal temperature and frost risks, while late sowing can result in heat stress during flowering and pod development (Basal et al. 2015). Thus, optimizing sowing dates is crucial for obtaining the highest yield potential and quality.

Furthermore, the choice of pea varieties can profoundly influence growth and yield attributes. Varietal differences in traits such as plant architecture, maturity period, disease resistance, and yield potential contribute to variations in crop performance across different agroecological zones (Gaur et al. 2019). Selecting suitable pea varieties adapted to specific growing conditions is essential to maximize productivity and minimize risks associated with biotic and abiotic stress factors.
In this paper, we present the findings of a study conducted to assess the effect of sowing dates and varieties on the growth and yield attributes of field peas. Through careful experimentation and data analysis, we explore the intricate relationships between these factors and their implications for crop productivity.

Materials and methods

The material for the study consisted of three varieties of field Pea (Pisum sativum L.) viz., Rachana, Malviya-15 (HUDP-15), and Aparna. The experiment was conducted in rabi season 2019-20 at the Forestry research farm of SHUATS Prayagraj U.P. The experiment was laid out in a 2x3 factorial Randomized Block Design with three replications. The entire experimental field was divided into three blocks and each block possessed 9 plots of 2x2 m2 area. The genotype was sown at row to row 60 cm and plant to plant 20 cm and seeds were sown 2-2.5cm deep in the soil. Farmyard manure was applied @25 tonnes per hectare and NPK @ 15:30:20 kg/ha. A full dose of P, K, and half dose of N were applied during the soil bed preparation while the remaining half of N was applied in two equal doses at the anthesis and pod formation stage. Observations were recorded from four randomly selected plants from each plot for pod yield and other ancillary characters viz., plant height, number of branches, days taken to flowering, days taken to pod harvest, number of seeds per pod, number of pods per plant, dry weight of 100 seed, shelling percentage. 
The proportion of green pods that were shelled was estimated using the following method using the total weight of fresh green seed from each plant and the total weight of green pods: 
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Data collected on different aspects of crop growth and yield attributes were tabulated for statistical analysis. Significance difference treatment means were tested through the ‘F’ test and the critical difference (CD at 5%) was worked out wherever the ‘F’ value was found to be significant for the treatment effect. 

Results and discussion
1. Pre-harvest observation of Field pea 

The effect of varieties on plant height presented in table 1 was found significant at 30, 60, 90, and 120 DAS. The maximum plant height of 24.17, 41.60, 88.23, and 117.83 cm was found in V1 (Rachna) and the minimum of 20.85, 33, 23, 71.03, and 93.93 cm was found in V3 (Aparna). The effect of sowing dates on plant height was found significant at 30, 60, 90, and 120 DAS, the maximum plant height of 23.85, 41.68, 83.02, and 110.98 cm was found in D1 (15th November) and the minimum 20.83, 34.91,76.61 and 102.40 cm was found in D3 (15th December). The interaction effect of sowing dates and varieties was found significant. The maximum plant height of 26.00, 44.42, 91.38, and 124.15 cm at 30,60,90, and 120 DAS was recorded in D1 and V1 (15th November + Rachna) and the minimum plant height 19.00, 25.54, 67.95, and 92.45 cm at 30,60,90 and 120 DAS was found in D3 and V3 (15 December + Aparna). At a later stage, the growth increase may be due to the more suitable environment conditions and availability of temperature, humidity, and sunshine hours. Similar reports have been reported by Bozoglu et al. (2007), Singh and Singh (2011), and Sirwaiya and Kushwah (2018).
The effect of varieties on several branches as presented in table 2 was found significant. The maximum number of branches (3.66) was found in V3 (Aparna) and the minimum (2.44) was found in V1 (Aparna). The effect of sowing dates on a number of branches was found significant the maximum (2.44) was found in D1 (15th November) and the minimum (2.77) was found in D3 (15th December). The interaction effect of sowing dates and varieties was found significant. The maximum number of branch (4.00) was recorded in D1 and V3 (15th November + Aparna) and the minimum number of branch (2.33) was found in D3 and V1 (15 December + Rachna). At later stage the growth was increase was may be due to the more suitable environment condition and availability of temperature, humidity, and sun-shine hours. Similar reports have been reported by Sirwaiya and Kushwah (2018). 
Table 3 shows the interaction of the flowering percentage. The effect of varieties on flowering was found significant. The maximum flowering % (50.89) was found in V3 (Aparna) and the Minimum flowering % (46.72) was found in V2 (HUDP-15). The effect of sowing dates on flowering was found significant, the maximum flowering % (49.62) was found in D1 (15th November) and the minimum flowering % (48.08) was found in D3 (15th December). The interaction effect of sowing dates and varieties was found significant. The maximum flowering % (51.41.43) was found in D2 and V3 (30th November + Aparna) and the minimum flowering % (46.18) was found in D3 and V2 (15th December + HUDP-15). At a later stage, the growth may be due to the more suitable environment conditions and availability of temperature rainfall, humidity, sunshine hours, and GDD. 

Table 4 shows the interaction pods per plant. The effect of varieties on several pods was found significant. The maximum number of pods (43.86) was found in V3 (Aparna) and a minimum number of pods (40.16) was found in V2 (HUDP-15). The effect of dates on the number of pods was found significant. The maximum number of pods (42.54) was found in D1 (15 November) and the minimum number of pods (40.83) was found in D3 (15 December). The interaction effect of sowing dates and varieties was found significant. The maximum number of pods (45.80) was found in D1 and V3 (15th November+ Aparna) and a minimum number of pods (39.75) was found in D1 and V2 (15 November + HUDP-15). At later stages, the growth increase may be due to the more suitable environment conditions and availability of temperature, rainfall, humidity, sunshine hours and GDD. 
2. Post-Harvest Observation

Table 5 shows the interaction of the seeds per pod. The effect of varieties on seeds (per pod) was found significant. The maximum (6.6) seeds were found in V3 (Aparna) and the minimum (4.3) seeds were found in V1 (Rachna). The effect of sowing dates on seeds (per pod) was found significant. The maximum (5.4) seeds were found D1 (15th November) and the minimum (4.8) was found in D3 (15th December). The interaction effect of sowing dates and varieties was found significant. The maximum (7.0) seeds were found in D1 and V3 (15th November + Aparna) and the minimum (4.0) seeds were found in D3 and V1 (15th December + Rachna). At a later stage the growth increase may be due to the more suitable environment condition and availability of temperature, rainfall, humidity, sun-shine hours, and GDD. Similar reports have been reported by Shaukat et al (2012). 
Table 6 shows the interaction of the shelling percent. The effect of varieties on shelling percent (%) was found significant. The maximum (41.49%) shelling percent was found in V3 (Aparna) and the minimum (39.88%) was found in V1 (Rachna). The effect of sowing dates on shelling percent (%) was found significant. The maximum (40.81%) shelling percent was found D1 (15th November) and the minimum (40.45%) was found in D2 (30th November). The interaction effect of sowing dates and varieties was found significant. The maximum (41.85%) shelling percent was found in D3 and V3 (15th December + Aparna) and the minimum (39.75%) shelling percent was found in D3 and V1 (15th December + Rachna). At a later stage, the growth increase may be due to the more suitable environment condition and availability of temperature, rainfall, humidity, sun-shine hours, and GDD. Similar reports have been reported by Bhutia et al (2017), and Sirwaiya and Kushwah (2018).
Conclusion
The results of the experiment can be concluded that sowing dates and varieties significantly affected plant height, days taken to (%) flowering, and pods/plant. The highest grain yield 14.74 q/ha and straw yield 18.81 q/ha was found in Aparna as per growth parameters is concerned variety Aparna showed good results compared to the other two varieties. Plant height was found Maximum in Rachna as compared to the other two varieties. The weather parameters temperature, relative humidity; wind, and rainfall are significantly influenced by growth and yield of field pea crop. The study revealed that the early date of sowing and the variety Aparna give satisfactory yields to compare the other.
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Dates of Sowing

Varieties
D1=15th November

V1= Rachna

D2=30th November

V2= Malviya-matar (HUDP-15)

D3=15th December

V3= Aparna
Pre-harvest observation Tables of Field pea 

Table 1: Effect of sowing dates on plant height (cm) of varieties of Field Pea (Pisum sativum L.).

	D/V
	30 DAS
	60 DAS
	90DAS
	120 DAS

	
	V1
	V2
	V3
	Mean
	V1
	V2
	V3
	Mean
	V1
	V2
	V3
	Mean
	V1
	V2
	V3
	Mean

	D1
	26.00
	22.51
	23.06
	23.85
	44.42
	41.30
	39.34
	41.68
	91.38
	82.55
	75.15
	83.02
	124.15
	111.38
	97.41
	110.98

	D2
	23.62
	20.83
	20.51
	21.65
	40.83
	34.88
	29.15
	34.97
	86.40
	76.88
	70.01
	77.76
	121.30
	110.61
	91.95
	107.95

	D3
	22.91
	20.71
	19.00
	20.87
	39.51
	34.02
	25.54
	33.02
	86.91
	74.98
	67.95
	76.61
	108.05
	106.71
	92.45
	102.40

	Mean
	24.17
	21.35
	20.85
	
	41.60
	36.73
	31.34
	
	88.23
	78.14
	71.03
	
	117.83
	109.57
	93.93
	

	
	F-Test
	CD at 5%
	SED (±)
	F-Test
	CD at 5%
	SED (±)
	F-Test
	CD at 5%
	SED (±)
	F-Test
	CD at 5%
	SED (±)

	Date
	S
	1.314
	0.615
	S
	1.103
	0.516
	S
	1.507
	0.705
	S
	1.245
	0.582

	Variety
	S
	1.314
	0.615
	S
	1.103
	0.516
	S
	1.507
	0.705
	S
	1.245
	0.582

	Interaction
	NS
	N/A
	1.065
	NS
	1.911
	0.894
	NS
	N/A
	1.220
	NS
	2.156
	1.008


Table 2: Effect of sowing dates on number of branches of varieties of Field Pea (Pisum sativum L.).

	D/V
	V1
	V2
	V3
	Mean

	D1
	2.66
	3.66
	4.00
	3.44

	D2
	2.33
	3.00
	3.66
	3.00

	D3
	2.33
	2.66
	3.33
	2.77

	Mean
	2.44
	3.11
	3.66
	

	
	F- test
	CD at 5%
	SED (±)
	

	Date
	NS
	NA
	0.253
	

	Variety
	S
	0.540
	0253
	

	Interaction
	NS
	NA
	0.437
	


Dates of Sowing

Varieties
D1=15th November

V1= Rachna
D2=30th November

V2= Malviya-matar (HUDP-15)

D3=15th December

V3= Aparna

Table 3: Effect of sowing dates on the Day Taken to Flowering (100%) of varieties of Field Pea (Pisum sativum L.).

	D/V
	V1
	V2
	V3
	Mean

	D1
	50.75
	47.63
	50.48
	49.62

	D2
	48.35
	46.35
	51.41
	48.70

	D3
	47.28
	46.18
	50.78
	48.08

	Mean
	48.79
	46.72
	50.89
	

	
	F-Test
	CD at 5%
	SED (±)
	

	Date
	S
	0.727
	0.340
	

	Variety
	S
	0.727
	0.340
	

	Interaction
	S
	1.259
	0.589
	


Dates of Sowing

Varieties
D1=15th November

V1= Rachna

D2=30th November

V2= Malviya-matar (HUDP-15)

D3=15th December

V3= Aparna

Table 4: Effect of sowing dates on pods per plant of varieties of Field Pea (Pisum sativum L.).

	D/V
	V1
	V2
	V3
	Mean

	D1
	42.08
	39.75
	45.80
	42.54

	D2
	41.43
	40.69
	44.06
	42.06

	D3
	40.74
	40.03
	41.73
	40.83

	Mean
	41.42
	40.16
	43.86
	

	
	F-Test
	CD at 5%
	SED (±)
	

	Date
	S
	0.535
	0.250
	

	Variety
	S
	0.535
	0.250
	

	Interaction
	S
	0.926
	0.433
	


Dates of Sowing

Varieties
D1=15th November

V1= Rachna

D2=30th November

V2= Malviya-matar (HUDP-15)

D3=15th December

V3= Aparna

Post-harvest observation Table of Field pea 

Table 5: Effect of sowing dates on seeds (per pod) of varieties of Field pea (Pisum sativum L.).

	D/V
	V1
	V2
	V3
	Mean

	D1
	4.33
	4.66
	7.00
	5.33

	D2
	4.66
	4.66
	6.66
	5.33

	D3
	3.00
	4.33
	6.33
	4.88

	Mean
	4.33
	4.55
	6.66
	

	
	F-test
	CD at 5%
	SED (±)
	

	Date
	NS
	NA
	0.367
	

	Variety
	S
	0.785
	0.367
	

	Interaction
	NS
	NA
	0.367
	


Dates of Sowing

Varieties
D1=15th November

V1= Rachna

D2=30th November

V2= Malviya-matar (HUDP-15)

D3=15th December

V3= Aparna

Table 6: Effect of sowing dates on shelling percent (%) of varieties of Field Pea (Pisum sativum L.).

	D/V
	V1
	V2
	V3
	Mean

	D1
	40.03
	41.02
	41.38
	40.81

	D2
	39.88
	40.21
	41.25
	40.45

	D3
	39.75
	40.55
	41.85
	40.71

	Mean
	39.88
	40.59
	41.49
	

	
	F-test
	CD at 5%
	SED (±)
	

	Date
	NS
	NA
	0.277
	

	Variety
	S
	0.593
	0.277
	

	Interaction
	NS
	NA
	0.480
	


Dates of Sowing

Varieties
D1=15th November

V1= Rachna

D2=30th November

V2= Malviya-matar (HUDP-15)

D3=15th December

V3= Aparna


