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Performance Evaluation of Garden Pea (Pisum sativum L.) Varieties under Subtropical Hill Conditions of Wayanad, Kerala, India



Abstract
[bookmark: _GoBack]Field peas are one of the most common crops and are grown in various climatic zones. However, the productivity of this crop can be largely limited by climatic factors.  Garden peas (Pisum sativum L. var. hortense) are a staple legume food that are grown for their fresh, shelled green seeds, which are rich in vitamin, minerals and proteins. According to forecasts, climate changes, expressed primarily in a significant temperature increase, are predicted to result in a higher frequency of adverse climatic events. This fact is of concern since such changes can significantly negatively affect the yield of crops, including pea. In the present study, an initiative was taken to comprehensively review the current status of genetic improvement of garden pea. In order to exploit the available genetic wealth in the crop, the information would be of paramount importance. A field study was conducted in the rabi season of year 2022-23 at the demonstration field of KVK to study growth, yield and economics of garden pea (Pisum sativum) in the winter season under subtropical conditions of wayanad, Kerala, India. In the present study, the performance and comparative effectiveness of four varieties Arka Priya, Kashi Nandhini, Arka Ajit, and Arka Chaitra, were evaluated and analysed. Among them, the result confirmed that Arka Priya recorded minimum plant height and days for first flowering (31.9 cm) (29 days) highest number of seeds/pod (8.4) minimum days for first flower appearance (29.32) and highest yield (60.9q/ha), followed by the variety Arka Nandhini recorded minimum days for flowering (30 days), maximum pod length (11.0 cm), Number of branches per plant (5.60) minimum days for first picking (74.24). The varieties Arka Chaitra reported a maximum one pod weight (7.5g) compared to Arka Ajith (7.4g). Therefore, in light of the current study's findings, aid in the identification and development of varieties specifically adapted to the agro-climatic conditions of Wayanad.
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INTRODUCTION
Pea varieties react differently to various environmental stressors. Stress factors during vegetation can lead to physiological changes in plants. In the absence of moisture, plants seek to avoid water loss and slow down photosynthesis; therefore, they close the stomata, which inhibits metabolic processes (Mirzad et al., 2023Janusauskaite, 2025). Green pea (Pisum sativum L. var. arvense) is one of the most important legume crops of India, belonging to family Leguminoseae, largely confined to the cooler temperate zone (Panwar et al., 2020, Bijalwan et al., 2018). Peas are a significant cool-season (Elzebroek and Wind, 2008), frost-resistant and nutrient-dense leguminous vegetable that is grown all over the world for their green pods (Wu et al., 2023) but it is extensively grown in temperate zones. It is sometimes referred to as a field pea or garden pea, and both their dried and green varieties are eaten because these legumes are abundant in protein (Akin et al., 2025). Garden peas are highly nutritive and rich source of protein, sugar, carbohydrates, vitamins and minerals. It is used as vegetable in the form of cooked, soup, canned, frozen or dehydrated. It is an important off- season cash crop besides having ecological advantage due to fixation of atmospheric nitrogen through root nodules (Gudko et al., 2024; Rawat et al., 2025). After China, India is the world's second-largest producer of peas (Sharma et al., 2025), providing a significant portion of the protein and per capita availability. Additionally, vitamin C, vitamin K, folic acid and β-sitosterol are also extremely prevalent in fresh pea pods. It’s anti-hypercholesterolemic, antidiabetic, anti-inflammatory and antioxidant qualities further strengthen its nutritional benefits (Kumari and Deka, 2020). Additionally, they are processed to create a variety of products like as canned and frozen foods, which provide versatility in a range of culinary applications (Akin et al., 2025). Besides this, peas are an excellent option for green manuring and biological nitrogen fixing since they can increase the yield of the successor crop (Devi et al., 2023). But the area under pea production in India is likely to be stagnating due to competition from other crops such as rice, wheat and other pulses with wider consumer use (Govardhan et al. 2013). In a market survey, reported that consumers were purchasing green peas at a very high price, and even packets of green peas dipped in green food colours were found. The study was undertaken to identify locale-specific green peas suitable for cultivation in Wayanad where previous cultivation hasn’t been undertaken and to enhance further availability of fresh green peas in the market rather than frozen or adulterated. To ensure sustained future improvement, it is essential to promote and popularize pea varieties that are specifically adapted to the local agro-climatic conditions and this targeted approach will enhance productivity in pea cultivation.

MATERIALS AND METHODS
In order to evaluate the yield performance of the garden pea varieties such as Arka Priya, Kashi Nandhini, Arka Ajit and Arka Chaitra were selected under Wayanad conditions, a demonstration of improved cultivation techniques was carried out for the first time at Krishi Vigyan Kendra, Wayanad, during 2021-22. Seeds were sown in 3 × 3 m² beds at a depth of 4 -5 cm, maintaining a spacing of 60 cm between rows and 7.5 cm between plants. The demonstration plot was established using a Randomized Block Design (RBD) with three replications to ensure reliable and unbiased results.
Parameters such as plant height, no. of branches per plant, days to flowering, days to first pod picking, no. of pods per plant, pod length, pod weight, no. of seeds per pod, Number of branches per plant, Days to first flower appearance, Days to first picking pod yield per hectare were recorded. The chosen site soils had been thoroughly ploughed two or three times to achieve an excellent tilth and incorporated well-decomposed farmyard manure. To ensure optimal crop establishment, germination and plant health, seeds were sown from August to December, and to ensure the irrigation schedules were adjusted based on the soil's moisture needs. Neem-based insecticidal treatments were applied to safeguard crop health. The yield per hectare (q/ha) was calculated for each variety.

RESULTS AND DISCUSSIONS
Thus, the findings derived from the measurements of factors associated with four different peas are described.
Growth parameters
The data (Table 2) recorded that the highest plant height was observed with Arka Ajit (56.4cm ), which is on par with Arka Chaitra (54.7 cm) followed by Kashi Nandini (52.1cm) and the lowest height was noted in Arka Priya (31.9 cm). This is likely attributable to the favorable climatic conditions prevailing in this hill district. The result conformed with earlier studies Shah et al., 2016, Sharma et al., 2020 in Graden Pea. A similar variation has been observed in the days to flowering across all the varieties. The variety Arka Chaitra highest days for flowering (37 days) followed by Arka Ajit (35 days) and the least days (29 days) taken for flowering is Arka Priya, which is on par with Kashi Nandini  (30 days). The variations could also be due to the germplasm or climatic conditions (Khichi et al., 2016). 
The highest branches were observed in Kashi Nandini (5.60), which is on par with Arka Priya (5.55). The least number was observed in Arka Ajit (4.98) followed (4.86).The Number of branches per plant is significantly differs among the varieties of garden pea. This might be the reason that the genetic capacity of the cultivars in combination with environmental factors and culture techniques, determines the growth characteristics of the plant, including the number of branches. There may be genetic variations within the garden pea varieties, which are responsible for the observed differences in the number of branches per plant. The current study's results closely match those of previous researchers of Whankate et al. (2019). 
	Treatment 
	Plant height (cm)
	Days to flowering
(Days)
	Pod length
(cm)
	One Pod weight (g)
	No. of seeds/pod
	Number of branches per plant
	Days to 
first flower appearance
	Days to first
picking
	Grain yield (q)/ha

	Arka Priya
	31.9
	29
	9.08
	7.16
	8.4
	5.55
	29.32
	75.62
	60.9

	Kashi Nandhini
	52.1
	30
	11.0
	6.4
	7.5
	5.60
	45.21
	74.24
	58.7

	Arka Ajit
	56.4
	35
	8.4
	7.4
	7.2
	4.98
	54.18
	77.44
	52.2

	Arka Chaitra
	54.7
	37
	7.2
	7.5
	6.2
	4.86
	58.22
	78.56
	54.9

	S.E (d)
	1.186    
	0.548    
	0.199   
	0.123    
	0.159    
	0.096    
	0.944    
	1.666    
	1.444    

	C.D.5%
	2.903   
	1.343    
	0.487    
	0.303    
	0.389    
	0.235    
	2.311    
	4.077    
	3.534    

	CV
	2.98
	2.07
	2.73
	2.13
	2.66
	2.24
	2.48
	2.67
	3.12


Table 1. Effect on peas on vegetative parameters
Yield and yield attributes
Various yield attributes were examined during the study (Table 1), including pods per plant, pod length, pod weight, number of seeds per pod, and pod yield per hectare, as detailed below.The results indicated that there are significant differences among Garden pea varieties.
The Maximum pod length was observed in the variety Kashi Nandhini (11 cm) followed by Arka Priya (9.08cm) and the minimum length was observed in Arka Ajit (8.4cm) which is on par with Arka Chaitra (7.2 cm) during the crop establishment period. The difference in average length of pod of different varieties due to their genetic makeup had already been observed and reported by Bhushan et al. (2013), Sharma et al. (2013). In the present study, the pea cultivars exhibited substantial variation in pod length and seed number. Pod weight in case of Kashi Nandhini was (6.4g), whereas it was (7.16g) in Arka Priya and Arka Ajit and Arka Chaitra are (7.4, 7.5g) respectively onpar with each other. This might be due to the reason that the cultivars possess certain inherent potential and their interaction with soil and climatic conditions (Anitha & Hanumantharaya, 2022; Khichi et al., 2016). A higher number of seeds per pod (8) was evident in the Arka Priya, on the other hand, the Arka Chaitra was found to have a lesser number of seeds per pod (6.2). It might be due to varietal characteristics. These findings are in conformity with the earlier findings (Mukherjee et al., 2013).

Fig. 1.  Grain yield of different varieties
Yield is a critical and complex trait that is significantly influenced by both environmental conditions and management practices. Variations in green pod yield per plant among different Garden Pea varieties are likely attributable to inherent varietal characteristics in combination with environmental factors. In cultivation practices, a significant difference in yield was observed in four varieties in case of grain yield per hectare. Higher yield was found in the variety Arka Priya (60.9 q/ha) and slightly lower results have been shown by the Kashi Nandhini (58.7 q/ha), the minimum yield is recorded Arka Chaitra (54.9 q/ha) followed by Arka Ajith (52.2 q/ha). The superior yield performance of certain varieties can be attributed to a greater number of primary branches and leaves, as well as an increased number of nodes bearing inflorescences. These factors likely enhanced the synthesis of photosynthates, which were subsequently allocated to the pods, resulting in increased yield per plant. Inherent characters of the varieties and prevailing favorable conditions of the location additionally enhanced the yielding ability which might be due to its genetic potential and better adaptability to soil and climatic conditions (Khichi et al., 2016).
[image: ]
			    Fig:2 Field view of garden pea 
Economics
The cost of cultivation and returns were calculated based on the prices of inputs required and the market value of the crop at the study location. In both varieties, it has been found that the Arka Priya has a slightly higher benefit-cost ratio (Table 2). The total cost of cultivation for Arka Priya was Rs. 79948/-, whereas, in case of Kashi Nandan it was Rs.79942/-. Since the Arka Priya has a higher yield, the gross return was Rs. 133980/- with a B: C ratio of 1.68 but, in the case of Kashi Nandhini was only 1.61. Similarly, compared to other varieties Arka Ajit and Arka Chaitra are has less B.C Ratio 1.39 and 1.44, respectively.
	Method of practices 
	Gross cost (Rs.)
	Gross return (Rs.)
	Net return (Rs.)
	B:C ratio

	Arka Priya
	79948
	133980
	54038
	1.68

	Kashi Nandan
	79942
	129140
	49198
	1.61

	Arka Ajit
	82742
	114840
	32098
	1.39

	Arka Chaitra
	84142
	120780
	36638
	1.44


Table 2. Effect of the demonstration on gross cost (Rs. /ha), gross return (Rs. /ha), Net return (Rs. /ha) and B: C ratio.
CONCLUSION
Garden peas can be cultivated in the seasons from August to December. Since the crop cannot withstand high temperatures, it should be harvested in the latter week of January. It is possible to harvest a standing crop at least three times. When compared to Kashi Nandhini, the variety Arka Priya performed better and had a shorter crop duration. Being a newly introduced crop, the incidence of pests and diseases was remarkably low. The study concludes that the adoption of improved cultivation practices for garden pea significantly enhances farmers’ profitability by facilitating higher yields and increased economic returns.
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