


Review Article

Performance of greengram (Vigna radiata L.) varieties on growth, yield, nutrient uptake and economics: A Review	Comment by CCP1: First letter capital



[bookmark: _GoBack]
Abstract
Greengram (Vigna radiata L.), commonly known as mungbean, is a short-duration pulse crop of major importance in India and other tropical and subtropical regions. It plays a vital role in sustainable agriculture by improving soil fertility through biological nitrogen fixation and serving as an affordable source of dietary protein. Despite its adaptability, greengram productivity remains suboptimal due to region-specific variations in soil type, climate, and genotype performance. This review compiles and synthesizes research findings from various agro-ecological regions of India and abroad concerning the growth, yield attributes, nutrient uptake and economic performance of different greengram varieties.
Significant varietal differences were observed in growth parameters such as plant height, leaf area index, dry matter accumulation, number of nodules and branches plant-1 and days to 50% flowering. Yield attributes, including number of pods plant-1, seeds pod-1, pod length, pod weight and thousand seed weight, varied markedly among genotypes. Overall, the review highlights the importance of site-specific varietal evaluation to enhance greengram productivity, nutrient efficiency and profitability. The findings provide a valuable reference for researchers, breeders and farmers in selecting suitable varieties for sustainable pulse production under varying agro-climatic environments. 
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Introduction
	Greengram (Vigna radiata L.), commonly known as mungbean, is one of the most important pulse crops cultivated across diverse agro-climatic regions of India and other tropical and subtropical countries. It plays a crucial role in improving soil fertility through biological nitrogen fixation and serves as an inexpensive source of high-quality protein for human consumption. Despite its short duration and adaptability, the productivity of greengram is often limited by unsuitable variety selection under varying soil and climatic conditions. Evaluation of different varieties for growth parameters, yield attributes, nutrient uptake and economic performance is therefore essential to identify high-yielding and resource-efficient genotypes suited for specific regions and seasons.
	Several studies have been conducted across India and abroad to assess the performance of greengram and related pulse crops under different agro-ecological conditions. These investigations have revealed significant varietal differences in plant height, leaf area index, dry matter accumulation, nodulation, branching, flowering duration and yield components. In addition, varietal differences in nutrient uptake (N, P, K) and economic returns have been reported. This review summarizes the major findings from previous research studies conducted in various regions, with a particular focus on the performance of greengram varieties with respect to growth, yield, nutrient uptake and economic feasibility.
Growth Parameters
Plant height
The greengram variety PKV Green Gold recorded significantly taller plants and it was found to be at par with PKV Mung-8802 during kharif season at Nagpur (Jiotode et al., 2017). Hussen et al. (2020) noticed that the highest plant height was recorded with greengram variety N26 on sandy clay loam soils of Ethiopia. Kaulage et al. (2020) observed that greengram variety BM-2003-2 was significantly superior to BPMR-145 with respect to plant height at Pune, India. Patel et al. (2022) concluded that greengram variety IPM 99-25 registered significantly taller plants followed by PDM 139 during summer season on sandy loam soils of Kanpur, Uttar Pradesh. Among the three different varieties of greengram, MH-318 exhibited significantly taller plants during summer season on loamy sand soils of Haryana (Pareek et al., 2024).
Leaf area index
A field experiment was carried out at UAS, Dharwad, Karnataka revealed that the leaf area index among mungbean varieties was significantly higher in DGGV-2 over IPM-02-14 and SEL-4 during kharif season on clay soils (Madhu et al., 2014). The maximum leaf area index of greengram was recorded with OBGG 52 variety which was at par with OUM 11 during kharif season on sandy loam soils of Odisha (Samant, 2014). Kuri et al. (2018) concluded that the pigeonpea variety TTB-7 recorded significantly higher leaf area index during kharif season on red sandy clay loam soils of GKVK, Bengaluru. The blackgram cultivar Mash 114 was found significantly superior in leaf area index over other cultivars during kharif season on sandy loam soils of Amritsar, Punjab (Kumar and Kumar, 2022). Anil et al. (2023) noticed that the cowpea variety Phule Sonali was found significantly superior over other varieties with respect to leaf area index during kharif season at Solapur. Chaithanya et al. (2024) concluded that significantly higher leaf area index was recorded with pigeonpea variety ICPV-21333 during rabi season on sandy loam soils of ICRISAT, Hyderabad.
Dry matter production
Gangwar et al. (2013) observed that maximum dry matter production was recorded in urdbean variety PU –31 on silty clay loams soils of Pantnagar, Uttarakhand. Among the different mungbean varieties, the total dry matter production was recorded higher in Meha which was followed by PM-5 variety during summer season on sandy loam soils of Nadia, West Bengal (Mondal and Sengupta, 2019). Gogoi and Kant (2020) reported that maximum dry matter production of mungbean was recorded with DGSS-4 variety during summer season on clay soils of Central Agricultural University, Imphal. Suryakala et al. (2020) observed that different varieties had significant effect on dry matter production at all the stages of chickpea and among them NBeG-119 variety recorded higher dry matter accumulation compared to NBeG-49 and NBeG-47 in clay soils at Agriculture College, Bapatla. Pareek et al. (2024) observed that MH-318 variety produced significantly higher dry matter production at all stages of greengram during summer season on loamy sand soils of Haryana Agricultural University, Haryana.
Number of nodules plant-1
Higher number of nodules plant-1 was recorded in ML 1265 mungbean variety than other genotypes during kharif season on loamy sand soils of Ludhiana, Punjab (Singh et al., 2010). Among different greengram varieties, OBGG 52 recorded maximum number of nodules plant-1 during kharif season on sandy loam soils of Odisha (Samant, 2014). Gogoi and Kant (2020) concluded that higher number of nodules plant-1 was observed in greengram variety HUM-16 during summer season on clay soils of Central Agricultural University, Imphal. Tiwari et al. (2022) reported that the greengram cultivar Shikha recorded higher number of nodules plant-1 followed by Virat on clay loam soils during kharif season at Satna, M.P. Kathiravan et al. (2023) found more number of nodules in CO 8 variety of greengram which was significantly superior over other varieties during kharif season at Tirupur. 
Number of branches plant-1
Rasul et al. (2012) clearly stated that by comparing different varieties, it was found that mungbean cultivar NM-98 produced maximum number of branches plant-1 on sandy clay loam soils of Faisalabad. The maximum number of branches plant-1 was credited to NDM-1 variety of greengram during kharif season at Faizabad, Uttar Pradesh (Dwivedi et al., 2018). Pegu et al. (2018) reported that the highest number of branches plant-1 in Pant Moong 4 greengram genotype during kharif and summer seasons at Jorhat, Assam. A field experiment was conducted during kharif season by Kumar and Rajput (2020) concluded that urdbean cultivar Indira Urd-1 recorded significantly maximum number of branches plant-1 on clay soils of Chhattisgarh, India. In a field experiment conducted in sandy loam soils of Ajmer, Rajasthan it was observed that the greengram variety MUM-2 showed significant influence on number of branches plant-1 followed by RMG-975 (Lal et al., 2022). Among different urdbean genotypes, genotype IU2021-3 had recorded significantly higher number of branches plant-1 and it was at par with IU-2021-2 during kharif season at IGKV, Raipur (Gupta et al., 2024).
Days to 50 per cent flowering
Among the greengram varieties, IPM-02-14 took more number of days to attain 50 per cent flowering over SEL- 4 which was on par with DGGV-2 during kharif season on clay soils of UAS, Dharwad, Karnataka (Madhu et al., 2014). Mote et al. (2022) concluded that greengram variety BM-2003-2 recorded significantly early flowering over rest of the varieties during kharif season on black soils of Parbhani, Maharashtra.
Yield Attributes
Number of pods plant-1
Singh et al. (2011) clearly stated that the highest number of pods plant-1 was recorded in PMB-14 mungbean genotype during kharif season on loamy soils of Pantnagar, Uttarakhand. Among the different mungbean varieties, the highest number of pods plant-1 were obtained from PMB 14 during kharif season on loam soils of Pantnagar, Uttarakhand (Singh et al., 2012). Palsaniya et al. (2017) investigated that IPM 02-3 variety of mungbean recorded maximum number of pods plant-1 during summer season on sandy clay loam soils of Jammu & Kashmir. Singh et al. (2019) observed that the number of pods plant-1 was maximum in greengram variety MH 421 followed by SML 668 during zaid kharif season on sandy loam soils at Talwandi, Punjab.  Ashwini et al. (2021) conducted a field experiment at Shivamogga, Karnataka revealed that significantly higher number of pods plant-1 were recorded by greengram variety KKM-3 during kharif season. In a field experiment conducted at CRIDA, Hyderabad revealed that maximum number of pods plant-1  were recorded in MGG-351 greengram genotype during rabi season (Swetha et al., 2022).
Number of seeds pod-1
Raja et al. (2017) observed the highest number of seeds pod-1 in mungbean variety Shalimar Moong-2 during kharif season on clay soils of Jammu & Kashmir. In a field experiment conducted on sandy clay loam soils of Afghanistan, it was observed that the number of seeds pod-1 was significantly higher in Mash 2008 as compared to NM 94 varieties of greengram (Bahadari et al., 2020). Among the greengram cultivars, the highest number of seeds pod-1 was recorded in variety OUM-11-5 followed by IPM 02-14 and PDM 139, during rabi season on sandy loam soils of Bhubaneswar, Odisha (Ranjan et al., 2020). Sundriyal et al. (2020) found that Pant mung-5 was found significantly superior within mungbean genotypes with respect to number of seeds pod-1 during kharif season on sandy loam soils of Pantnagar, Uttarakhand. 
Pod length
In a field experiment conducted on clay soils of Central Agricultural University, Imphal revealed that HUM-16 variety of mungbean recorded longer pods followed by DGGS-4 variety (Gogoi and Kant, 2020). Patel et al. (2020) reported that pod length was significantly superior under the greengram variety NKM-15-12 during summer season on clay soils of Navsari, Gujarat. The field experiment was conducted at College of Agriculture, Pune during kharif season, observed that pod length of pigeonpea was significantly higher with Rajeshwari variety (Nagaraju et al., 2022). Higher pod length of pigeonpea was recorded in variety ICPL - 20325 during rabi season on clay loam soils of ARS, Podalakur (Sujathamma et al., 2022).
Pod weight 
Jadhav et al. (2025) noticed that mungbean variety Dapoli Mung 1 was significantly superior in recording the maximum pod weight plant-1 over rest of varieties during rabi season on sandy clay loam soils of Kolhapur, Maharashtra
Thousand seed weight
Bhowmick et al. (2008) reported that genotype WBM 4-34-1-1 recorded higher thousand seed weight of mungbean during pre-kharif season on sandy loam soils of Murshidabad, West Bengal. Anasari et al. (2019) noticed that higher seed index was recorded in Pusa Vishal variety of mungbean during summer season at Jabalpur, Madhya Pradesh. Mule et al. (2020) reported that among different mungbean genotypes, BM 2003-02 recorded higher test weight during kharif season at College of Agriculture, Badnapur.  The research revealed that seed weight was highest in WGG-42 and significantly superior over other genotypes during rabi season at CRIDA, Hyderabad (Swetha et al., 2022). Baite et al. (2023) observed that higher values of test weight was recorded with IPM 02-3 greengram variety over other varieties which was found to be at par with SGC-20 during summer season at Nagaland University, Nagaland.  Tejaswini et al. (2023) reported that higher test weight of blackgram was registered with TBG 104 during rabi season on sandy clay loam soils of ARS, Ragolu, Srikakulam. The thousand seed weight was maximum with Varsha variety of greengram followed by IPM 410-3 during zaid season at Hamirpur, Uttar Pradesh (Gokhale et al., 2024).
Yield
Seed yield
Rajput and Rajput (2017) found that greengram genotype TM 99-50 recorded higher seed yield than all other genotypes during both kharif and summer seasons on sandy loam soils of Gwalior, India. Pegu and Kalita (2020) noticed that among twenty greengram genotypes, Pusa Baisakhi recorded higher seed yield during kharif season at Assam Agricultural University, Jorhat. Significantly higher seed yield was recorded with KKM-3 variety of greengram during kharif season on sandy loam soils of Shivamogga, Karnataka (Ashwini et al., 2021). A field experiment was conducted at RARS, Lam, Guntur during rabi season noticed that higher yield was recorded with COGG-912 followed by IPM 1103 and LGG 460 (Mounika et al., 2023). Ramarao et al. (2023) conducted a field experiment at RARS, Lam, Guntur during rabi season revealed that the highest seed yield was recorded with the variety LGG 630 followed by WGG 42 greengram genotypes.
Haulm yield
Prasad et al. (2012) reported that chickpea genotype HC-1 produced significantly higherhaulm yield during rabi season on sandy loam soils of Hisar, India. Ashwini et al. (2021) revealed that significantly higher haulm yield was recorded with KKM-3 variety of greengram during kharif season at Shivamogga, Karnataka. Greengram cultivar Shikha recorded the maximum haulm yield during kharif season at Satna, M. P (Vaishya and Lilhare, 2022). Baite et al. (2023) observed that higher haulm yield was obtained from IPM 02-3 variety of greengram over other varieties during summer season at Nagaland University, Nagaland. 
Protein Content
The highest protein content in grain was recorded with greegram variety IPM 205-07 during summer season on sandy loam soils of Kanpur, Uttar Pradesh (Patel et al., 2022).	Comment by CCP1: Correct spelling\
Nutrient Uptake
Rathore et al. (2010) reported that significantly higher nutrient (N, P and K) uptake was obtained by Bharka variety of urdbean over T-9 and TAU-1 during kharif season on clay loam soils of College of Agriculture, Udaipur. The greengram varieties SML 668 and Pusa Vishal recorded higher N, P and K uptake during summer and rainy seasons on sandy loam soils of Indian Agricultural Research Institute, New Delhi (Dodwadiya and Sharma, 2012). Chickpea variety RVG 203 recorded significantly the highest nutrient (N, P and K) uptake during rabi season on clay soils of Akola, Maharashtra (Thombre et al., 2019). Pareek et al. (2024) concluded that greengram variety MH-318 exhibited significantly higher nutrient (N, P and K) uptake of greengram at Hisar, Haryana during summer season on loamy sand soils.
Economics
Ray et al. (2017) observed that chickpea cultivar H08-18 recorded significantly higher gross, net returns and B:C ratio as compared to other cultivars at Ajmer, Rajasthan. Niveditha et al. (2022) conducted a field experiment in medium-deep black soils at RARS, Vijayapura, Karnataka revealed that maximum gross, net returns and B:C ratio were recorded with chickpea cultivar JG-11.Vaishya and Lilhare (2022) reported that the greengram cultivar Shikha recorded the highest net returns and B:C ratio during kharif season at Satna, M.P. Kathiravan et al. (2023) conducted a field experiment during kharif season at Tamil Nadu Agricultural University, Tirupur revealed that greengram variety CO 8 recorded the highest net income and B:C ratio over other varieties. 
Conclusion:
Greengram holds a vital position in sustainable agricultural systems due to its dual role in soil fertility enhancement through biological nitrogen fixation and its contribution to nutritional security as a rich source of dietary protein. The review of research findings from diverse agro-ecological regions clearly indicates that significant variability exists among greengram varieties in terms of growth parameters, yield attributes, nutrient uptake and economic returns. These differences are largely influenced by the interaction between genotype, environment and management practices. It is evident that no single variety performs uniformly well across all regions, emphasizing the importance of site-specific varietal evaluation and selection to maximize productivity and resource-use efficiency. Adoption of regionally adapted, high-yielding and nutrient-efficient varieties, coupled with appropriate agronomic management, can substantially enhance greengram yield and profitability. The insights synthesized in this review provide a valuable foundation for researchers, plant breeders and policymakers to guide future varietal development and dissemination strategies aimed at achieving sustainable pulse production under diverse agro-climatic conditions.
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