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PERFORMANCE OF AMARANTHUS (Amaranthus spp.) TYPES IN DIFFERENT PLANTING SYSTEMS UNDER SHADENET CONDITION – A Review

[bookmark: _GoBack]ABSTRACT
[bookmark: _Hlk174824149]Amaranthus is one of the tropical leafy vegetable crops, having increasing importance as a potential subsidiary food crop for its excellent quality of protein and micronutrients (Devdas and Saroja, 2001). Due to its medicinal value and leafy qualities, it is in high demand as a commercial crop. In addition to being utilized as a vegetable, amaranth leaves have therapeutic properties that tends vegetable growers to prefer this crop due to its easy cultivation, short duration, low pest and disease incidence, positive nutrition response, higher yield, and diverse genotypes suitable for specific agro-climatic conditions. It can be used in any cropping system. In Maharashtra, particularly in the Konkan region, amaranth is a popular leafy vegetable that is grown commercially in the summer and rabi seasons. Studying amaranth cultivation under shade net in the Konkan region is crucial for several reasons. Firstly, it addresses the challenge of limited land availability by maximizing production in confined spaces, thereby enhancing agricultural productivity. Secondly, it offers a solution to mitigate the adverse effects of extreme weather conditions, such as excessive rainfall or scorching heat, by providing a controlled environmental condition to plant growth. 
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INTRODUCTION
Amaranthus (Amaranthus spp.) is the most common leafy vegetable belongs to family Amaranthaceae, originated from India or Indo Chinese region. Amaranth is a monoecious plant, meaning it bears both male and female flowers, with the ratio of each varying within its inflorescence. amaranth stands out as one of the most economical dark green leafy vegetables, favoured by farmers due to its low production costs and high yields. It is a unique crop grown in a wide range of agro-climatic conditions and cropping systems. Amaranth is known for its hardiness and fast growth, with an extremely high yield potential within a short period. Amaranth is cultivated in a number of countries with tropical and subtropical climates, including the United States, Malaysia, Taiwan, China, Indonesia, Hang Kong, and India. In India, Tamil Nadu, Maharashtra, Kerala, Karnataka, Telangana, and Andhra Pradesh are the states where it is produced for commercial use. It is mostly cultivated for commercial leafy vegetables in Maharashtra there is no published annual statistics on production and area. 
It is mostly grown in Maharashtra's west coast region, especially in the Konkan districts of Ratnagiri, Sindhudurg, Raigad and Palghar. After the kharif rice harvest, amaranth is grown in the Konkan region during the rabi and summer seasons. It does, however, shows variation in growth and yield characteristics, such as plant height, leaf color and shape, inflorescence development behavior, and harvesting technique (single or multiple cuts). There is significant scope to evaluate viable cultivars for different purposes in Konkan conditions.
Generally, leafy vegetables cannot grow in extreme weather conditions like heavy rainfall and scorching heat. In Konkan region there are challenges such as erratic rainfall patterns, high humidity levels, and susceptibility to fungal diseases in the humid coastal climate can impact amaranth cultivation. It is anticipated that the shade net environment will regulate environmental variables, potentially affecting plant morphology and development, leading to alterations in growth parameters such as plant height, leaf area, and stem diameter. Additionally, shade netting may create a more favourable microclimate, enhancing biomass accumulation, yield characteristics, including leaf yield in different amaranthus types with suitable planting system. By understanding these dynamics, this research aims to provide practical solutions for optimizing Amaranthus cultivation in challenging environments.
Growth characters
Deogirikar and Patil (2005) studied the effect of greenhouse and shade net on isabgol crop and revealed that the highest plant height (23.6 cm) recorded inside the greenhouse while, at outside it was observed (15.5 cm). 
Kotadia et al. (2012) observed that amaranth and spinach grown in 30 per cent shade net recorded maximum plant height (69.08 cm) as compared to open field condition (31.77 cm) and  recorded maximum number of leaves per plant (42.20 and 15.47 respectively) as compared to open field condition (38.53 and 13.53 respectively).
Mandal et al. (2012) studied four screened varieties and thirteen local type of vegetable amaranth and recorded the grand means for plant height were 9.89 cm, 17.73 cm and 28.26 cm at 21, 28 and 35 DAS respectively, maximum stem girth (2.45 cm) was found in Kendrapura collection 1 and lowest stem girth was observed in Kendrapura collection 4 (0.47 cm) in amaranth.
[bookmark: _Hlk172129858]Hasan et al. (2014) recorded that in amaranth (Amaranths tricolor L.) genotypes   leaf length ranging from 13.12 cm to 26.80 cm recorded. 
Raut et al. (2014) studied grain amaranths and noticed that maximum stem girth recorded in SKGPA-41 (2.67 cm) while, minimum stem girth observed in SKPGA -52 (0.9 cm).
[bookmark: _Hlk175691866]Yadav and Singh (2014) studied the effect of irrigation schedules and planting methods on growth, productivity and WUE of green gram (phaseolus radiate l.) under rice-wheat-green gram cropping system reported that maximum plant height was observed on raised bed (54.76 cm) as compare to ridged bed (53.70 cm) and flatbed (52.06 cm). 
Brijbhooshan et al. (2015) studied the response of field pea (Pisum sativum L. var arvense) to various planting methods, irrigation schedule and weed management practices reported maximum plant height on raised bed (53.9 cm) as compare to flatbed (52.3 cm)
[bookmark: _Hlk172129356]Dabhi et al. (2015) found that minimum days taken for germination was recorded by net house condition (5.73) as compared to open field condition (7.00) in spinach beet.
Kumar (2015) studied different genotypes of amaranth and recorded the highest plant height in genotypes IGA-2013-1 (41.32 cm). Whereas, lowest plant height (22.03 cm) was noted in genotype IGA-2013-3. The highest leaf length plant-1 was counted in genotype IGA-2013-6 (8.07 cm) whereas, the lowest leaf length was recorded in genotype IGA-2013-23 (3.25 cm), the highest leaf breadth in genotype IGA-2013-14 (4.87 cm) whereas, the lowest leaf breadth was found in genotype IGA-2013-23 (1.77 cm),  highest stem girth in genotype IGA-2013-13 (3.93 cm). Whereas, the lowest stem girth was counted in genotypes IGA-201323 (1.60 cm). 
Kurrey et al. (2015) observed that number of leaves ranged from 9.93 to 25.33 with an average mean of 14.32, maximum number of leaves was recorded in genotype IGCB-1 (25.33), while genotype IGCB-5 was recorded for minimum number of leaves (9.93). 
Chauhan (2016) evaluated indigenous genotypes of water spinach (Ipomiaaquatica Forsk.) and reported the highest leaf length (10.69 cm) in genotype IGWS-2 whereas least leaf length was recorded in genotype IGWS-17 (5.58 cm), the maximum leaf width was found in genotype IGWS-2 (5.90 cm) and least leaf width was found in genotype IGWS-23 (1.69 cm).
[bookmark: _Hlk172129397]Pharle (2016) conducted experiment to study the growth and yield performance of amaranth (Amaranthus spp.) genotypes under Konkan agro-climatic condition and revealed that the highest plant height (196.20 cm) was exhibited by the T14 (Konkan Durangi) at 60 DAS and it was significantly superior over rest of the genotypes, highest leaf length (20.84 cm) was exhibited by genotype T5 at 60 DAS followed by T14 (19.04 cm) in amaranth, highest leaf breadth (9.82 cm) was exhibited by genotype T5 at 60 DAS and followed T7 (8.38 cm) and T14 (Konkan Durangi) (8.06 cm) in amaranth (Amaranthus spp.) and the highest stem diameter (20.69 mm) was exhibited by genotype T5 at 60 DAS. 
Vasava et al. (2016) studied the performance of different varieties of amaranth (Amaranthus spp.) under net house and open field conditions revealed that, net house condition took minimum days (5.73) for germination as compared to open field condition (7.00).
[bookmark: _Hlk172129420]Chávez-Servín et al. (2017) found that the average height (192.4 cm) of greenhouse amaranth plants, after 98 days, was almost twice the height (102.6 cm) of plants in the open field and recorded maximum stem diameter (24.2 mm) than in the open field (17.2 mm), after 98 days of sowing.
 Mahajan et al. (2017) conducted experiment to study the response of coriander cultivars under different shade net intensities during summer and revealed that among the shading intensities, significantly minimum days required for germination were observed in 50 per cent shading intensity (8.00) as compared to open conditions (12.00). Significantly highest plant height, greater number of leaves per plant, leaf length recorded in 50 per cent shading intensity (19.17 cm), (21.92), (4.58 cm)   as compared to open conditions (6.33 cm), (9.17), (3.05cm) in coriander respectively.
[bookmark: _Hlk172129906]Solangi et al. (2017) studied the effect of sowing methods on yield and growth of spinach revealed that spinach sown on raised beds produced taller plants (34.50 cm) followed by ridge bed (furrow) pattern (34.00 cm), spinach sown on raised beds recorded maximum number of leaves per plant (21) followed by ridge bed (furrow) pattern (20.67). The spinach sown on raised bed recorded maximum leaf length (25.00 cm) followed by ridge bed (24.67 cm).
[bookmark: _Hlk172129488]Gowtham and Mohanalakshmi (2018) studied the influence of growing environment on growth and yield parameters of coriander under shade net and open field condition and recorded that among the growing condition, seeds sown under shade net found to record minimum number of days (9.48) to germinate, whereas average number of days taken for seeds germination under open field condition was 12.39 days. The crop grown under shade net condition recorded the highest number of leaves per plant (34.44) when compared to open condition (30.63) in coriander.
Jandge et al. (2018) studied 23 genotypes of amaranth (Amaranthus tricolor L.) for quantitative and qualitative characters and recorded the maximum plant height in the genotype AMAR-01 (17.96 cm) whereas, minimum plant height was noticed in genotype AMAR-07 (12.89), the maximum number of leaves per plant in genotype AMAR-22 (8.13) whereas, genotype AMAR-08 (6.40) was noted for minimum number of leaves per plant, the highest leaf length 6.10 cm in genotype AMAR-07 whereas, genotype AMAR-14 (3.82 cm) were noted for minimum leaf length, the highest leaf width (4.82 cm) in genotype AMAR-07 whereas, the lowest leaf width (3.05) cm in genotypes AMAR-15.
Modupeola et al. (2018) found that the tallest plant of 48.94 cm was recorded at the raised bed followed by flatbed (40.65 cm) at 7 weeks after planting in Lagos spinach (Celosia argentea L.), Maximum number of leaves per plant were recorded in raised bed (31.09) followed by ridge bed (28.91) at 7 weeks after planting in Lagos spinach (Celosia argentea L.), maximum stem diameter was recorded in raised bed (4.45 mm) followed by ridge bed (3.87 mm) at 7 weeks after planting in Lagos spinach (Celosia argentea L.).
Garde (2019) studied on Influence of different growing conditions on meteorological parameters and germination of leafy vegetables recorded that the minimum (7.75) days required for potential germination were observed under polyhouse condition, while maximum (9.40) days were required in open field condition.
Pawar (2019) ) studied the effect of different organic and inorganic fertilizers on growth and yield of amaranth (Amaranthus tricolor l.) Cv-Konkan Durangi and reported that minimum days to germinate in polyhouse 3.33 days fallowed by open condition 3.92 days and maximum plant height, number of leaves, leaf length, leaf breadth and stem diameter was observed in polyhouse (34.94cm) (15 cm) (10.66 cm) (6.60 cm) (6.50 mm)  fallowed by open condition at 30 DAS 
[bookmark: _Hlk172129619]Prasanna (2019) studied the effect of consecutive sowings and spacing on growth and yield of amaranth and reported that minimum days taken to germination was observed in C1 (Sowing during second fortnight of October) (3.58) in amaranths. The maximum plant height was observed in C1 (Sowing during second fortnight of October -32.52 cm) which was at par with C3 (Sowing during second fortnight of December -30.31cm) & maximum number of leaves were observed in C1 (Sowing during second fortnight of October) (7.61) at 15 DAS in amaranth. maximum leaf length was observed in C3 (6.4 cm) which was at par with C1 (5.98 cm) at 15 DAS. Significantly maximum stem diameter was observed in C1 (Sowing during second fortnight of October -3.04 mm). 
Ashok and Sakthivel (2020) studied the functional performance of PLR 1 amaranthus under different protected environmental conditions observed that maximum plant height (25.68 cm) was recorded under shade net condition, followed by polyhouse condition (23.57 cm) at 21 DAS.
Habib et al. (2020) revealed that highest plant height of Indian Spinach and stem amaranth was found in T2 (75% shaded condition) (58.80 cm and 109.90 cm respectively) which was reduced significantly as the shading condition reduced and also revealed that maximum number leaves per plant for Indian Spinach, stem amaranth and red amaranth was found in T2 (75% shaded condition) (190.00, 114.00 and 16.49 respectively) at 60 DAS in leafy vegetables. Maximum stem diameter for Indian Spinach, stem amaranth and red amaranth was found in T2 (75% shaded condition) (18.00 mm, 34.80 mm, and 20.34 mm respectively) at 60 DAS.
Sabri et al. (2020) studied the effect of photo-selective netting on growth and development of green amaranth (Amaranthus viridis L.) and reported that the yellow shade net (4.11 cm) and black shade net (3.90 cm) showed significantly better plant height compared to control-no shading (2.93 cm), the yellow shade net (7) showed significantly higher number of leaves per plants compared to control (No shading) (5).
[bookmark: _Hlk172129693]Chaudhari et al. (2022) observed that treatment C1 (Sowing during second fortnight of October) recorded minimum days to germination (3.61) while, maximum days to germination were recorded in C3 (Sowing during second fortnight of December -5.45) in amaranthus. Treatment C1 (Sowing during second fortnight of October -32.97 cm) recorded significantly maximum plant height at harvest & treatment C3 (Sowing during second fortnight of December) (10.72) recorded significantly maximum number of leaves at harvest while studied the effect of consecutive sowings and spacing on growth and yield of Amaranthus.
[bookmark: _Hlk172189686] Dabholkar (2022) studied the comparative performance of amaranth (Amaranthus spp.) genotypes grown under agro-climatic conditions of Konkan region and reported that highest plant height was noticed in treatment T10 (24.93 cm) and was significantly superior over all other treatment at 30 DAS,  highest number of leaves per plant was noticed in treatment T1(14.93) which was at par with treatment T14(14.67). The lowest number of leaves were recorded in the treatment T13(8.20). The highest leaf length was exhibited in genotype of T1 (7.82 cm) which was at par with genotypes T13 (7.27 cm) and T15 (7.21 cm) in amaranthus and highest leaf breadth was recorded in T15 (4.73 cm) treatment which was at par with treatment T3 (4.40). Significantly maximum stem diameter was recorded in the genotype T15 (5.20 mm) which was at par with T1 (4.91 mm) and T13 (4.86 mm). Daniel et al. (2022) observed the performance of Brassica rapa and Brassica oleracea under shade net within coastal environment and reported that maximum number of leaves per plant were recorded in shade net condition for Brassica rapa (19.7) at 5 weeks after emergence and for Brassica oleracea (16.7) maximum number of leaves per plant were recorded in shade net condition at 7 weeks after emergence.
[bookmark: _Hlk172189755]Managa and Nemadodzi (2023) reported that significantly higher number of leaves per plant for red amaranth and green amaranth were observed in greenhouse condition (27.33 and 39.33 respectively) in amaranth.
Parmar (2023) observed that in fenugreek (Trigonella foenum-graecum) significantly minimum days (2.92) taken to germination with 50% white shade net and 3rd week of October.
Abida et al. (2016) conducted experiment to effect of sowing techniques on weeds growth and yield of turnip cultivars revealed that the means of sowing techniques recorded highest number of leaves per plant (18.59) which were sown on ridges and less number of leaves per plant (14.18) was recorded in plants sown in flat beds.
2.2 Yield attributing characters
[bookmark: _Hlk175697396][bookmark: _Hlk174272020]Kotadia et al. (2012) observed that amaranth and spinach grown in 30 per cent shade net recorded maximum yield (39.15 t/ha and 31.85 t/ha respectively) as compared to open field condition (35.80 t/ha and 25.45 t/ha respectively).
[bookmark: _Hlk174316671]Dabhi et al. (2015) studied the varietal performance of spinach beet under different environmental conditions and observed that minimum days (38.20) for first harvest were recorded under net house growing condition as compared to open field condition (41.20). The maximum yield per plot (6.21 kg) was recorded under net house growing condition as compared to open field condition (4.66 kg) and maximum yield (32.32 t/ha) was recorded under net house growing condition as compared to open field condition (24.29 t/ha).
 Abida et al. (2016) conducted experiment to effect of sowing techniques on weeds growth and yield of turnip cultivars revealed that highest yield (14.68 t/ha) was observed in plants grown on ridges and lowest yield (6.98 t/ha) in flat beds.
[bookmark: _Hlk174271961]Pharle (2016) studied the growth and yield performance of amaranth (Amaranthus spp.) genotypes under Konkan agro-climatic condition and revealed that minimum days (25) taken for first harvest were recorded by genotypes T3, T4, T6, T8, T9 and T10. revealed that maximum number of harvestings were recorded by genotypes T11 (5), T12 (5), and T13 (5) and at par with T7 (4.33), maximum yield per plot was recorded by genotypes T12 (5.71 kg) and was at par with T13 (5.59 kg), T7 (4.81kg), T6 (4.71 kg), T5 (4.40) and T10 (4.27 kg) and maximum yield was recorded by genotypes T12 (19.04 t/ha) and was at par with T13 (15.29 t/ha), T7 (16.03 t/ha), T6 (15.69 t/ha), T5 (14.68 t/ha) and T10 (14.23 t/ha).
[bookmark: _Hlk174271976]Vasava et al. (2016) studied the performance of different varieties of amaranth (Amaranthus spp.) under net house and open field conditions revealed that net house condition took minimum days (37.87) for first harvesting as compared to open field condition (41.20). Also revealed that net house condition recorded maximum yield per plot (6.49 kg) maximum yield (19.33 t/ha) as compared to open field condition (3.06 kg), (9.11 t/ha) respectively. 
Chávez-Servín et al. (2017) observed that amaranth grown in greenhouse condition recorded maximum yield (67 t/ha) than in open field condition (53 t/ha), after 98 DAS.
[bookmark: _Hlk174272079]Mahajan et al. (2017) conducted experiment to study the response of coriander cultivars under different shade net intensities during summer and revealed that among the shading intensities, significantly minimum days required harvest were observed in 50 per cent shading intensity (36.67) as compared to open conditions (42.17), significantly maximum yield per plot was observed in 50 per cent shading intensity (3.40 kg) as compared to open conditions (0.77 kg). significantly maximum yield was observed in 50 per cent shading intensity (50.23 t/ha) as compared to open conditions (11.35 t/ha).
[bookmark: _Hlk175693956][bookmark: _Hlk174272234][bookmark: _Hlk174307024][bookmark: _Hlk174271996]Solangi et al. (2017) studied the effect of sowing methods on yield and growth of spinach revealed that spinach sown on raised bed recorded minimum days (29.00) taken for first harvest followed by flatbed (29.83), spinach sown on raised bed recorded maximum yield (2.22 kg/plot) (2.12 t/ha)  followed by ridge bed (2.17 kg/plot) (2.07 t/ha). 
Behera and Arvadia (2018) studied the root yield and quality of tropical sugar beet (Beta vulgaris L.) cultivars under land configurations in vertisol and impact on soil health revealed that raised bed planting gave maximum yield (69.67 t/ha) as compare to ridge furrow (65.34 t/ha), flat bed (59.00 t/ha).
Gowtham and Mohanalakshmi (2018) studied the influence of growing environment on growth and yield parameters of coriander under shade net and open field condition recorded that among the growing condition, crop grown under shade net condition recorded the highest yield per plot (4.71 kg) when compared to open condition (2.18 kg).
[bookmark: _Hlk174315898][bookmark: _Hlk174317993]Modupeola et al. (2018) found that maximum yield was recorded in raised bed (0.21 kg/m2) followed by ridge bed (0.18 kg/m2) in Lagos spinach (Celosia argentea L.), maximum yield was recorded in raised bed (3.43 t/ha) followed by ridge bed (3.22 t/ha) at 7 weeks after planting in Lagos spinach (Celosia argentea L.).
Pawar (2019) studied the effect of different organic and inorganic fertilizers on growth and yield of amaranth (Amaranthus tricolor l.) Cv-Konkan Durangi and recorded that the highest yield per plot in polyhouse (8.13 kg) when compared to open field condition (6.88 kg) at 30 DAS, the highest yield in polyhouse (9.10 t/ha) when compared to open condition (7.64 t/ha) at 30 DAS.
Ashok and Sakthivel (2020) studied the functional performance of PLR 1 amaranthus under different protected environmental conditions observed that amaranthus grown under polyhouse condition recorded significantly highest plot (20 m2) yield (19.67 kg) and followed by amaranthus grown under shade net condition (17.70 kg), amaranthus grown under shade net condition recorded significantly highest yield (9.60 t/ha) followed by amaranthus grown under polyhouse condition (8.60 t/ha) and minimum recorded in open field condition (7.90 t/ha).
[bookmark: _Hlk174306937][bookmark: _Hlk174316829]Habib et al. (2020) studied the effect of shading on performance of leafy vegetables and revealed that maximum stem diameter for Indian Spinach, stem amaranth and red amaranth was found in T2 (75% shaded condition) (7.20 kg, 13.83 kg and 4.77 kg respectively) at 60 DAS, maximum stem diameter for Indian Spinach, stem amaranth and red amaranth was found in T2 (75% shaded condition) (19.40 t/ha, 27.25 t/ha and 11.30 t/ha respectively) at 60 DAS. 
Ashok and Ravivarman (2021) studied the interactive influences of different environmental conditions viz., polyhouse, shade net house and open field conditions and seasons of semi-arid tropics on functional performance of coriander (Coriandrum sativum L.) var. CO (CR)4 and reported that coriander grown under polyhouse during kharif season resulted in maximum yield (7.82 t/ha) and followed by shade net (5.62 t/ha).
Chaudhari et al. (2022) observed that treatment C3 (Sowing during second fortnight of December) (14.60 kg) recorded significantly maximum yield per plot while studied the effect of consecutive sowings and spacing on growth and yield of amaranthus.
Dabholkar (2022) studied the comparative performance of amaranth (Amaranthus spp.) genotypes grown under agro-climatic conditions of Konkan region and reported that genotype T8 took minimum days to first harvest (23 days), while T1 and T12 took the highest days to first harvest (28). reported that highest number of harvestings recorded in genotypes T2 (3), T3 (3), T5 (3), T6 (3), T7 (3), T8 (3), T9 (3), T10 (3), T11 (3), T12 (3) and T13 (3) which were at par with T1 (2.67) and T14 (2.67) genotypes. Also reported that the genotype T3 recorded that the highest herbage yield i.e. 5.13 kg and which was at par with T7 (5.03 kg), T6 (5.00 kg), T8 (4.63 kg) genotypes. T14 recorded that the lowest herbage yields i.e. 2.00 kg, the highest yield per hectare was observed in the genotype T3 (17.09 t/ha) and which was at par with T7 (16.77 t/ha), T6 (16.68 t/ha), T8 (15.44 t/ha). The lowest herbage yield per hectare was observed in genotype T14 (6.65 t/ha).
[bookmark: _Hlk174272137]Parmar (2023) studied the effect of growing conditions and sowing time on growth, yield and quality of fenugreek (Trigonella foenum-graecum) and observed that significantly minimum days (41.67) taken for first harvest were recorded with 50% white shade net and 3rd week of October (41.08), significantly maximum number of harvesting (3.75),  yield per plot (3.20 kg)  and yield per ha (10.67 t/ha) were recorded with 50% white shade net and 3rd week of October .


Quality attributes
[bookmark: _Hlk174362610][bookmark: _Hlk174358440]Datta and Jana (2009) recorded that, the highest ascorbic acid during rabi season (128 mg/100g) as compare to kharif season (127 mg/100g) in Chilli.
	Shankar et al. (2013) studied the effect of organic farming on nutritional profile, quality characteristics and toxic parameters of amaranthus reported that total carotenoids content was significantly higher in amaranthus during rabi (1.45mg/100g) grown with vermicompost application as compare to kharif season (1.15mg/100g) and also reported that ascorbic acid content was significantly higher in amaranthus during rabi (144.9mg/100g) grown with vermicompost application as compare to kharif season (129.17mg/100g), amaranthus reported that crude fibre content was significantly higher in amaranthus during rabi (15.25mg/100g) grown with vermicompost application as compare to kharif season (13.30mg/100g).
[bookmark: _Hlk174348130][bookmark: _Hlk174362135]Sarker et al. (2014) studied the genotypic variability for nutrient, antioxidant, yield and yield contributing traits in vegetable amaranth and recorded the β- carotene content ranged from 0.60- 1.51mg/100g with grand mean of 0.85mg/100g, the ascorbic acid content ranged from 65.50-178.55 mg/100g with grand mean 115.001 mg/100g. recorded the fibre content ranged from (6.64-9.76) % with grand mean of (8.17 %).
[bookmark: _Hlk174363676] Chávez-Servín et al. (2017) observed that amaranth grown in greenhouse condition recorded maximum fiber (2.1%) than in open field condition (2.0%), after 98 DAS.
[bookmark: _Hlk174363686]Tejaswini et al. (2017) evaluated 27 genotypes of amaranth (Amaranthus tricolor L.) and recorded the ascorbic acid was highest in the genotype IC-522214 (172.53mg/100g), while it was minimum in IC-469722(67.63 mg/100g).
 Jandge et al. (2018) studied 23 genotypes of amaranth (Amaranthus tricolor L.) for quantitative and qualitative characters and recorded maximum fibre content in genotype AMAR- 01, AMAR-04 (8.08 %) While, minimum fibre content noticed in AMAR-11 (5.86 %) with an overall mean of 7.30%.
[bookmark: _Hlk174348146][bookmark: _Hlk174362169]Nachare (2019) evaluated 14 genotypes of amaranth (Amaranthus tricolor L.) and recorded the highest β- carotene content in T11 (8.35 mg/100g) and the lowest β- carotene in T12 (6.53 mg/100g). recorded the ascorbic acid ranged from 2.66 to 11.40 mg/100g. The highest ascorbic content was recorded in T14 (11.40 mg/100g) and the lowest was found in T6 (2.66 mg/100g).
Pawar (2019) studied the effect of different organic and inorganic fertilizers on growth and yield of amaranth (Amaranthus tricolor l.) Cv-Konkan Durangi and recorded that maximum ascorbic acid was found (64.80 mg/ 100 g-1) in polyhouse when compared to open condition (56.80 mg /100 g-1) at 30 DAS.
[bookmark: _Hlk174362182]Prasanna (2019) studied the effect of consecutive sowings and spacing on growth and yield of amaranth and reported that maximum ascorbic acid content was observed in C1 (75.48 mg/100g) which was at par with C2 (74.93 mg/100g). 
Chaudhari et al. (2022) observed that treatment C1 (Sowing during second fortnight of October) (32.97 cm) recorded significantly maximum ascorbic acid (73.53 mg/100g) whereas, the minimum was recorded in C3 (Sowing during second fortnight of December) (66.71 mg/100g) while studied the effect of consecutive sowings and spacing on growth and yield of amaranthus.
[bookmark: _Hlk174348160][bookmark: _Hlk174365444][bookmark: _Hlk175561102]Dabholkar (2022) studied the comparative performance of amaranth (Amaranthus spp.) genotypes grown under agro-climatic conditions of Konkan region and reported that highest β - carotene was recorded in genotype T12 (7.79 µg/100g) which was at par with T5 (9.86 µg/100 g), T3 (9.84 µg/100 g), T14 (9.75 µg/100 g) and T9 (9.74 µg/100 g). The  highest ascorbic acid was found in genotype T10 (176.07 mg/100 g), highest fibre content was recorded in T14 (0.62 mg/100g), the highest anthocyanin content was recorded in genotype T5 (232.09 mg/100 g) which was at par with genotype T9 (231.07 mg/100 g).
 Gore (2023) studied the growth and yield performance of Indian spinach (Basella rubra L.) under organic nutrient management and reported that maximum anthocyanin content was recorded in treatment T2 (27.54mg/100g) which was found at par T3 (26.96mg/100g) whereas lowest anthocyanin content was recorded in T15 (22.45 mg/100g).
[bookmark: _Hlk174348193]Parmar (2023) studied the effect of growing conditions and sowing time on growth, yield and quality of fenugreek (Trigonella foenum-graecum) and observed that significantly maximum carotenoid content (10.96 mg/g) in 50% white shade net and 3rd week of October (10.49 mg/g).
[bookmark: _Hlk175732928][bookmark: _Hlk175560320]	Tendulkar (2023) studied the effect of integrated nutrient management on growth and yield contributing characters of red okra (Abelmoschus esculentus L. Moench) and reported that maximum anthocyanin content was recorded in treatment T2 (3.68mg/100g) whereas lowest anthocyanin content was recorded in T1 (3.52 mg/100g).
Conclusion: Planting of Konkan Durangi on raised bed (V1B2) under shed net condition recorded minimum days required for germination, days required for first harvest with maximum plant height, number of leaves per plant, stem diameter, number of harvests, yield per square meter, ascorbic acid and anthocyanin content.
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