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economics of the green gram (Vigna radiata) crop 

under organic farming 
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Abstract 

Foliar application of different levels of seaweed extract and enriched banana psuedostem sap were 

studied on different varieties of green gram (Vigna radiata) to check their growth yield and economics of 

the crop certified organic farm, ASPEE College of Horticulture and Forestry, Navsari Agricultural 

University, Navsari during rabi season of the year 2015-16. Among the individual treatment V1and L2 

recorded highest value of numbers of pods per plant (53.01 and 62.05) pod length (7.33cm and 8.13cm), 

number of seeds per pod (10.33 and 11.10)) and number of branches per plant (14.60 and 16.52) 

respectively but the height highest in V2 treatment. Only one interaction of V1 and L2 had a beneficial 

effect on number of pods per plant. Seed yield as well as stover yield of green gram followed the similar 

trend as found in case of yield attributes. Treatment V1 (25.26 q ha-1 stover and 12.81q ha-1 seed) and L2 

(28.65 q ha-1 stover and 12.21 q ha-1 seed) yielded significantly highest. From the economics point of 

view, higher net realization of Rs. 102274.8 ha-1 was obtained with combined application of V1L5 

followed by Rs. 100958.9 ha-1 with V1L2 treatment combination. Among liquid fertilizer and variety 

treatment, L2 (Rs. 84122.8 ha-1) and V1 (Rs. 93299.8ha-1) secured maximum net profit. It was lowest (Rs. 

20099.3 ha-1) with treatment combination V2L4. 
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Introduction 

The green gram (Vigna radiata) alternatively known as Mung bean, is a plant species in the 

legume family native to the Indian subcontinent. In India green gram is an important pulse 

crop after bengal gram and red gram, which is grown and consumed in India and it is the 

richest source of protein and it supplies part of protein requirement of vegetarian population in 

India. It contains about 25 per cent protein, 1.3 per cent fat, 3.5 per cent minerals, 4.1 per cent 

fiber and 56.7 per cent carbohydrate. More than 70% of the world’s green gram production 

comes in India. And India is the largest producer and consumer of green gram. Organic 

farming is a form of agriculture that developed from a desire to improve soil quality and the 

environment, and from a concern about the use of synthetic chemical fertilizer in agriculture. It 

relates on naturally sourced fertilizers such as compost, manure, liquid fertilizer, green 

manure, and bone meal. The use of seaweed as fertilizer is important in the present day world 

as the seaweed fertilizers are often found to be more successful than the chemical fertilizers 

(Bokil et al., 1972) [3]. Seaweed, has been historically used as a soil amendment material, and 

may have application for modern agriculture as a low cost source of nutrient-rich biomass 

(Angus and Dargie, 2002; Cuomo et al., 1995) [1, 5]. Seaweeds contain good amount of 

nitrogen, potassium and other minerals and trace elements, and also the carbohydrates and 

other organic matters present in seaweeds helps in altering the nature of soil and improving its 

moisture retaining capacity. The Enriched Banana Pseudostem Sap (EBPS) is the value added 

product prepared from the pseudostem. About 15 to 20 thousand liters of sap can be extracted 

from one hectare of pseudostem. EBPS contains several major and micro nutrients, plant 

growth regulators and this mixture is inoculated with different microbes like Rhizobium, 

Azotobacter etc., which play an important role in enhancing the crop yield. 

 

Materials and Methods  

The present study was conducted at Organic Farm, Navsari Agricultural University, Navsari 

during Rabi season 2015-16. The farm was converted in to organic during 2005, since then 

organic management practices are adopted to raise the crops.  
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According to the soil taxonomy, the soil of the experiment 

field is classified under the order of ‘Inceptisol’, family of 

Vertic Ustochrepts belong to Jalalpore series. The soil type 

was clayey, pH of the soil was 8.01, available N, P2O5 and 

K2O were 172.48 kg/ha (low), 29.27kg/ha (medium) and 

336.33 kg/ha (high), respectively and has sufficient cationic 

micronutrients content (DTPA extractable Fe, Mn, Zn and 

Cu). The experiment was laid out in a Factorial Randomized 

Block Design with 12 treatments replicated 3 times. Crop was 

fertilized @ 20 kg N ha-1 through NADEP compost as basal 

dose. Three replications were laid out, each of containing 12 

plots. The treatments consisting 6 levels of liquid fertilizers 

viz. without any liquid fertilizers (control) (L1), 2% 

Kappaphycus alverezii seaweed sap (L2), 4% Kappaphycus 

alverezii seaweed sap (L3), 6% Kappaphycus alverezii 

seaweed sap (L4), 1% enriched banana pseudostem sap 

(EBPS) (L5) and 2% enriched banana pseudostem sap (EBPS) 

(L6) applied on two varieties of green gram viz. Co-4 and 

GBM-1. Three sprays of liquid fertilizer were applied at 27, 

45 and 60 DAS. The biometric observations were recorded on 

five randomly selected plants from net plot for each treatment 

in all the three replications. These plants were permanently 

tagged and used for recording all biometric observations. 

 

Results and Discussion 

Growth and yield Parameters 

The observation regarding growth and yield attributing 

parameters of green gram in table 1 to 3. The growth 

attributes viz., plant height (at 30 & 45 DAS) and number of 

branches per plant at harvest was significantly influenced due 

to various treatments of variety and liquid fertilizers. The 

plant height increased 17.04, 7.42. 6.06 % at 30, 45 DAS and 

at harvest respectively in V2 (GBM-1) as compared to V1 

(CO-4), whereas the number of branches per plant was 

significantly higher in V1 (CO-4). The similar result were also 

noticed by Kumar et al. (2015) [8] and Gorade et al. (2014) [6] 

in green gram and Panotra et al. (2016) [9] in black gram due 

to varietal effect. This reason may be attributed to their 

genetic variability, varietal difference and environmental 

adaptability (Samant, 2014) [13]. Except at harvest, the plant 

heights were found to be significantly influenced due to liquid 

fertilizer treatments at 30 and 45 DAS. The treatment L2 

showed higher height at both the stages, but it is critically 

observed that with increase in concentration of seaweed from 

L2 to L4 the plant height was trended to decrease, similar was 

in case of treatments of EBPS. At higher concentration of 

EBPS plant height decreased. Around 10% decrease of plant 

height was found with increase in concentration of seaweed 

sap from 2% to 6% at both stages of growth. The trend of 

number of branches per plant at harvest was similar, but the 

reduction in number of branches per plant due to increase in 

concentration of SWS and EBPS was drastic. The increased 

growth parameters due to enhancement of the availability of 

nutrients and production of growth promoting substances that 

might have caused cell elongation and multiplication of leaves 

due to foliar spray of liquid fertilizers. Thirumaran et al. 

(2009) [18] reported that with the application of optimum 

concentration of seaweed sap of Rosenvigea intricata with or 

without chemical fertilizer increased the growth of 

Abelmoschus esculentus The similar results was found by 

Shehata et al. (2011) [16] in celeriac, Kalaivanan et al. (2012) 

[7] and Panotra et al. (2016) [9] in black gram and Pramanick et 

al. (2013) [10] and Kumar et al. (2015) [8] in green gram. 

The yield and yield attributes were found significantly better 

in V1 (CO-4) compared to V2 (GBM-1) (Table 2). However 

seed index was significantly more with GBM-1variety. The 

similar result was also reported earlier Gorade et al. (2014) [6] 

in green gram. This reason may be attributed to their genetic 

variability, varietal difference and environmental adaptability 

(Samant, 2014) [13]. Among liquid fertilizers treatment L2 (2% 

seaweed sap) showed its superiority over all the treatments. 

The percentage increase in number of pods per plant. 

 
Table 1: Effect of different treatments on plant height (cm) and number of branches per plant 

  

Treatment 
Plant height (cm) 

Number of branches per plant 
30 DAS 45 DAS At harvest 

Variety 
    

V1 22.41 38.52 45.41 14.60 

V2 26.23 41.38 48.16 13.06 

S.Em. (±) 0.44 0.70 0.58 0.15 

CD at 5% 1.28 2.04 1.70 0.44 

L.F 
    

L1 24.82 38.20 46.72 13.33 

L2 25.45 42.80 47.65 16.52 

L3 25.03 40.86 46.97 15.18 

L4 22.81 38.60 46.20 11.88 

L5 25.21 42.11 47.01 15.35 

L6 22.64 37.14 46.16 10.72 

S.Em. (±) 0.76 1.20 1.00 0.26 

CD at 5% 2.22 3.53 NS 0.76 

V*L 
    

S.Em. (±) 1.07 1.70 1.42 0.36 

CD at 5% NS NS NS NS 

CV % 7.63 7.38 10.25 14.56 

 
Table 2: Effects of different treatments on number of pods per plant, pod length, number of seeds per plant, seed index, seed and stover yield (q ha-1) 

 

Treatment Number of pods per plant pod length (cm) Number of seeds per pod seed index Stover yield (q ha-1) Seed yield (q ha-1) 

Variety 
    

  

V1 53.01 7.33 10.33 3.71 25.26 12.81 

V2 35.78 6.78 8.80 4.17 18.25 7.62 

S.Em. (±) 1.10 0.12 0.13 0.05 0.66 0.15 

CD at 5% 3.22 0.35 0.39 0.15 1.94 0.44 
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L.F 
    

  

L1 44.70 7.10 9.16 3.77 22.07 9.81 

L2 62.05 8.13 11.10 4.50 28.65 12.21 

L3 53.68 7.60 10.12 4.05 23.91 10.70 

L4 30.60 6.30 8.42 3.53 16.86 9.09 

L5 50.61 7.65 10.43 4.45 25.21 11.11 

L6 24.73 5.55 8.14 3.35 13.84 8.36 

S.Em. (±) 1.90 0.21 0.23 0.09 1.15 0.26 

CD at 5% 5.58 0.60 0.67 0.25 3.36 0.76 

V*L 
    

  

S.Em. (±) 2.69 0.29 0.33 0.12 1.62 0.37 

CD at 5% 7.89 NS NS NS NS NS 

CV % 10.5 7.14 15.88 15.35 12.89 13.22 

 

length, number of seeds per pod, seed index, seed and stover 

yield were 38.8%, 14.5%, 21.2%, 19.4 %, 24.5% and 29.8% 

respectively due to 2% seaweed sap (L2) over L1 control water 

spray. The treatment L6 (2% of EBPS) showed least values of 

these parameters. The similar result have been reported in 

various crops by Zodape et al. (2009) [19], Sathya et al. (2010) 
[14], Sekaran and Ramaswami (2010) [15], Shehata et al. (2011) 
[16] and Anisimov et al. (2013) [2] might be due to presence of 

macro and micro-elements as well as growth promoting 

substances like cytokinin in seaweed. The presence of 

interaction effect V X L only in case of number of pods per 

plant indicated differential response of variety to liquid 

fertilizer (Table 3). The application of SWS is of great 

importance due to higher level of organic matter, micro-

elements, vitamins and fatty acids in their composition and 

also rich in growth regulators such as auxin, cytokinins and 

gibberellins (Crouch and Van Standen, 1994) [4]. 

 

Table 3: Number of pods per plant at harvest as influenced due to VXL interaction 
 

Treatments Liquid fertilizer 

Variety L1 L2 L3 L4 L5 L6 Mean 

V1 55.60 72.80 64.70 35.70 60.45 28.78 53.01 

V2 33.80 51.30 42.65 25.50 40.76 20.67 35.78 

Mean 44.70 62.05 53.68 30.60 50.61 24.73 
 

S.Em. (±) 2.69 
 

CD at 5% 7.89 
 

CV % 10.50 
 

 

Economics 

An economic analysis of the data Table 4 revealed that among 

the variety treatments higher gross realization (Rs.118958.9 

ha-1) and net profit (Rs. 93299.8 ha-1) with BCR 3.64 secured 

under the treatment V1 (CO-4). These findings lend support to 

the report of Samant (2014) [13]. Among the liquid fertilizer 

treatment of lower concentration (2% of seaweed sap) secured 

maximum gross income (Rs.115415.3 ha-1) and net profit 

(Rs.84122.8 ha-1) compared to higher concentration. However 

the L5 (1% EBPS) treatment was recorded higher BCR over 

L2. This is because of the high price of seaweed liquid 

fertilizer compared to EBPS. The results confirmed the 

findings of Pramanick et al. (2013) [10]. Looking to the 

economics of green gram, the treatment combination of V1L2 

secured maximum gross return (Rs. 137742.2 ha-1) but due to 

high cost of seaweed sap the maximum net return 

(Rs.102274.8 ha-1) and BCR secured by V1L5 treatment 

combination. The results are in conformity with those 

reported by Ramesh et al. (2007) [11], Salunkhe et al. (2013) 
[12] and Singhal et al. (2015) [17] 

 

Table 4: Economics of green gram as influenced by varieties of green gram and liquid fertilizer 
 

Treatments 
Seed 

Yield (kg/ha) 

Stover 

Yield ( kg/ha) 

Gross 

Income (Rs./ha) 
Cost of cultivation (Rs/ha) 

Net 

Profit (Rs/ha) 
BCR 

Variety 

V1 1280.8 2526.4 118958.9 25659.0 93299.8 3.64 

V2 761.5 1825.2 72179.3 25659.0 46520.3 1.81 

Liquid fertilizer 

L1 980.8 2207.4 92323.3 25659.0 66664.3 2.60 

L2 1220.5 2865.2 115415.3 31292.5 84122.8 2.69 

L3 1069.5 2391.1 100598.0 36783.3 63814.7 1.73 

L4 909.3 1685.9 83970.7 42274.0 41696.6 0.99 

L5 1111.3 2521.5 104698.7 27031.8 77666.8 2.87 

L6 835.5 1383.7 76408.7 28263.5 48145.5 1.70 

 

Table 5: Economics of the different treatments based on at par treatments 
 

Treatment 
Seed yield 

(kg/ha) 

Stover 

yield (kg/ha) 

Gross 

income (Rs./ha) 

cost of cultivation 

(Rs./ha) 

Net profit 

(Rs./ha) 
BCR 

V1L1 1238.5 2708.1 116222.2 25659.0 90563.2 3.53 

V1L2 1487.4 2844.4 137742.2 36783.3 100958.9 3.02 

V1L3 1315.6 3377.8 125706.7 31292.5 94414.1 2.74 

V1L4 1161.5 1789.6 105617.8 42274.0 63343.8 1.50 
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V1L5 1386.7 2850.4 129306.7 27031.8 102274.8 3.78 

V1L6 1096.3 1588.1 99235.6 28263.2 70972.4 2.51 

V2L1 723.0 1706.7 68408.9 25659.0 42749.8 1.67 

V2L2 823.7 1937.8 77911.1 31292.5 46618.6 1.49 

V2L3 954.1 2352.6 90728.9 36783.3 53945.6 1.47 

V2L4 657.8 1582.2 62373.3 42274.0 20099.3 0.48 

V2L5 835.6 2192.6 80053.3 27031.8 53021.5 1.96 

V2L6 574.8 1179.3 53591.1 28263.2 25327.9 0.90 
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