


Impact of Organic Manures on Yield and Economics of French Bean (Phaseolus vulgaris L.) under Poplar-Based Agroforestry and Open Field Conditions


Abstract
A field experiment was conducted during the Rabi seasons of 2022-23 and 2023-24 to evaluate the effect of organic manures on the yield and economics of French bean (Phaseolus vulgaris L.) under poplar-based agroforestry and open field conditions, using organic cultivation practices. The study was carried out in the organic experimental block of the Forest Nursery and Research Centre, College of Forestry, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj. The experiment included different levels of organic manure nutrient treatments. Among all treatments under both shaded (agroforestry) and open conditions, Treatment T9 (FYM 50%, Vermicompost 50%, and Poultry Manure 100% of the recommended dose through organics) recorded the highest values in terms of yield, economic returns, and tree parameters. The pod yield was 17.60 t/ha under shade and 19.02 t/ha under open conditions. Gross returns were INR 2,07,427 under shade and INR 1,75,173 under open conditions. Net returns were INR 1,47,127 in the shaded condition and INR 1,15,773 in open conditions. The benefit-cost ratio was 3.44 under shade and 1.95 under open conditions.
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1. Introduction
Organic farming is an agricultural method that focuses on cultivating land and growing crops in a way that maintains soil health and vitality, without the use of synthetically produced chemicals. For small and marginal farmers in India, organic farming is particularly relevant, as they often lack the financial resources to invest in expensive chemical inputs to boost yields (Thakur et al., 2021; Alkobaisy et al., 2021; Hassan et al., 2021; Islam et al., 2023). This approach emphasizes making optimal use of available land to sustainably produce a variety of nutritious and healthy food, along with other essential commodities. It is designed to support the needs of small families while preserving soil fertility and productivity through nature-based agricultural practices. In India, certified organic farming has grown significantly from 42,000 hectares in 2003–04 to 1.18 million hectares by 2009 (Willer and Kilcher, 2011).
A living, healthy soil maintained through proper cropping patterns, effective crop residue management, and crop rotation can sustain optimal productivity over time without depleting soil fertility (Sarvade et al., 2019; Khatun et al., 2023; Kinigopoulou et al., 2023). Such systems rely on enhancing local soil fertility as a foundation for successful crop production. In many regions of the country, declining soil health—primarily due to the loss of organic matter and reduced microbial activity—remains a significant challenge. Incorporating leguminous crops into cropping sequences offers the added benefit of fixing atmospheric nitrogen in the soil, making it available to companion or subsequent crops. This practice also helps maintain organic matter levels, improves soil structure, and reduces the risk of soil erosion (Seaman, 2011). For organic farming, farmers are encouraged to choose crops that are easy to grow, suited to local conditions, and aligned with seasonal requirements. French bean is an ideal leguminous crop for organic farming. It not only contributes to maintaining soil fertility and fits well into crop rotations due to its short growth duration, but also provides a high economic return and commands a good market price. Studies by Raghav and Sashi Kamal (2007) have shown that the yield and quality of organically grown French bean surpass those of conventionally grown crops. The present study was undertaken to examine the effect of different organic nutrient levels on the yield performance of French bean.
2. Materials and methods
2.1 Experimental site 
Field experiment was carried out during Rabi seasons of 2022-23 and 2023-24 at Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj. 
2.2 Topography
The experimental site is located in the sub-tropical region with 250 57’ N latitude, 810 57’ E longitude and 98 meter above the mean sea level. Prayagraj is situated in the south-eastern part of Uttar Pradesh, India, at an elevation of 98 meter above mean sea level.. 
2.3 Detail of treatment 
The experiment was carried out in a Randomized Block Design with three replications. Organic plots were having similar soil properties and were situated four meter apart from each other and were separated by manual forecasting to organic treatments. The experiment constituted 18 treatments viz., 
 Treatment Combinations:- FYM + Vermicompost + Poultry Manure 
· Farm yard manure-  26t/ha.
· Vermi compost - 8t/ha
· Poultry manure- 6t/ha
· Seed varitey : Arka komal

Table 1 Detail of treatment 
	Treatment No.
	Treatment detail

	T1
	FYM 100 % + Vermicompost 0 % + Poultry Manure 0 %

	T2
	FYM 100 % + Vermicompost 0 % + Poultry Manure 50 %

	T3
	FYM 100 % + Vermicompost 0 % + Poultry Manure 100 %

	T4
	FYM 75 % + Vermicompost 25 % + Poultry Manure 0 %

	T5
	FYM 75 % + Vermicompost 25 % + Poultry Manure 50 %

	T6
	FYM 75% + Vermicompost 25 % + Poultry Manure 100 %

	T7
	FYM 50 % + Vermicompost 50 % + Poultry Manure 0 %

	T8
	FYM 50 % + Vermicompost 50 % + Poultry Manure 50 %

	T9
	FYM 50 % + Vermicompost 50 % + Poultry Manure 100 %

	T10
	FYM 25 % + Vermicompost 75 % + Poultry Manure 0 %

	T11
	FYM 25 % + Vermicompost 75 % + Poultry Manure 50 %

	T12
	FYM 25 % + Vermicompost 75 % + Poultry Manure 100 %

	T13
	FYM 0 % + Vermicompost 100 % + Poultry Manure 0 %

	T14
	FYM 0 % + Vermicompost 100 % + Poultry Manure 50 %

	T15
	FYM 0 % + Vermicompost 100 % + Poultry Manure 100 %

	T16
	FYM 0 % + Vermicompost 0 % + Poultry Manure 0 %

	T17
	FYM 0 % + Vermicompost 0 % + Poultry Manure 50 %

	T18
	FYM 0 % + Vermicompost 0 % + Poultry Manure 100 %



The treatment under organic cultivation received well decomposed Farm yard manure (FYM) as source of nutrient prior to sowing. Recommended FYM (25t/ha), Poultry manure (6t/ha) and Vermicompost (6t/ha) was applied to all treatments (T1 to T18) leaving control plot. Quantity of FYM, Poultry manure and Vermicompost required for different treatments was calculated based on dry weight. The recommended dosage of Organic manure for French bean were applied in two equal split doses as basal and side dressed before sowing.  The first picking was done after 45 days of sowing and further 3 pickings were made till the crop period of 90 days. Observation on crop growth and yield parameters were recorded at 60 days after sowing and data were analyzed using ANOVA (Gomez and Gomez, 1983).

RESULT AND DISCUSSION
3. Yield and Economics: (Open and Shade condition)
Table 2 Effect of treatments on Yield (t/ha) in open and shade condition

	Treatment
	Green pod yield (t/ha)

	
	Open condition
	Shade condition

	
	1st year
	2nd year
	pooled
	1st year
	2nd year
	pooled

	T1
	14.08
	14.65
	14.37
	15.31
	15.85
	15.58

	T2
	16.16
	16.92
	16.54
	15.71
	16.27
	15.99

	T3
	17.74
	18.11
	17.93
	16.51
	16.76
	16.63

	T4
	14.88
	15.53
	15.21
	15.55
	15.98
	15.77

	T5
	16.87
	17.42
	17.14
	15.96
	16.49
	16.22

	T6
	17.85
	19.47
	18.66
	17.20
	17.42
	17.31

	T7
	15.04
	15.89
	15.46
	15.59
	16.04
	15.82

	T8
	17.30
	17.87
	17.58
	16.15
	16.55
	16.35

	T9
	17.95
	20.08
	19.02
	17.27
	17.93
	17.60

	T10
	14.14
	14.89
	14.51
	15.41
	15.96
	15.68

	T11
	16.84
	17.02
	16.93
	15.90
	16.35
	16.12

	T12
	17.79
	19.24
	18.52
	16.70
	16.80
	16.75

	T13
	14.03
	14.44
	14.23
	14.91
	15.58
	15.25

	T14
	15.90
	16.82
	16.36
	15.63
	16.16
	15.89

	T15
	17.62
	17.96
	17.79
	16.36
	16.72
	16.54

	T16
	12.96
	13.13
	13.05
	13.83
	14.52
	14.18

	T17
	13.47
	13.94
	13.71
	14.29
	14.67
	14.48

	T18
	13.56
	14.06
	13.81
	14.56
	15.39
	14.98

	C.D. (P=0.005)
	S
	S
	S
	S
	S
	S

	SE(m)
	1.90
	1.45
	1.13
	2.52
	4.26
	2.84


The experimental results of French bean on yield as influenced by different level of organic nutrient supply are presented in Table 2 The treatments differ significantly for the pod yield in both Shade and Open conditions. During shade condition the maximum green pod yield was recorded in T9 (17.60 t/ha) and minimum was recorded in T16 (14.18 t/ha ). In Open condition the maximum pod yield was recorded in T9 (19.02 t/ha) and the minimum was recorded in T16 (13.05 t/ha). 
Economics in shade and open condition:
Table 3.   Effect of organic manures on economics at different treatments on French bean under open condition.
	Treatments
	Economics

	
	Cultivation cost
	Gross returns
	Net returns
	B:C Ratio

	T1
	31400
	85034.2
	53634.2
	1.70

	T2
	37400
	100632
	63231.7
	1.68

	T3
	43400
	118809
	75409.2
	1.73

	T4
	38400
	107283
	68882.5
	1.79

	T5
	46400
	126726
	80325.8
	1.73

	T6
	54400
	155047
	100647
	1.85

	T7
	43400
	118708
	75307.9
	1.73

	T8
	51400
	132934
	81534.2
	1.59

	T9
	59400
	175173
	115773
	1.95

	T10
	48400
	130836
	82435.8
	1.70

	T11
	56400
	137940
	81540
	1.44

	T12
	64400
	163219
	98819.2
	1.53

	T13
	53400
	149673
	96272.5
	1.81

	T14
	62400
	160223
	97822.5
	1.57

	T15
	60400
	154301
	93900.8
	1.55

	T16
	24400
	53902.5
	29502.5
	1.19

	T17
	31400
	78234.2
	46834.2
	1.49

	T18
	39400
	96821.6
	57421.6
	1.45




  The experimental results of French bean on economics as influenced by different level of organic nutrient supply are presented in Table 3. The treatments differ for the economics of open conditions. During open condition the maximum Gross return was recorded in T9 ( 175173 INR) and minimum was recorded in T16 ( 53902.5 INR). The maximum net return was recorded in T9 ( 115773 INR) and the minimum was recorded in T16 ( 29502.5 INR).  The maximum Benefit cost ratio was recorded in T9 (1.95) and the minimum was recorded in T16 (1.19).  

The experimental results of French bean on economics of agroforestry model as influenced by different level of organic nutrient supply are presented in Table 4. The treatments differ for the economics of Agroforestry conditions. During Poplar based agroforestry system the maximum Gross return was recorded in T9 ( 207427 INR) and minimum was recorded in T16 ( 64340 INR). The maximum net return was recorded in T9 ( 147127 INR) and the minimum was recorded in T16 ( 39040 INR).  The maximum Benefit cost ratio was recorded in T9 (3.44) and the minimum was recorded in T16 (2.54).  

Table 4. Effect of organic manures on economics at different treatments on French bean under Poplar based agroforestry system

	Treatments
	Economics

	
	Yield (t/ha)
	Rate/ tones
	Return from crop 
	Volume of timber
	Selling price of timber
	Return of timber
	Gross return
	Cost of cultivation
	Net return
	B:C 
ratio

	T1
	10.91
	6000
	65460
	15.4
	2000
	30802.37
	96262
	32300
	63962
	2.98

	T2
	14.20
	6000
	85171.69
	22.7
	2000
	45467.04
	130639
	38300
	92339
	3.41

	T3
	16.88
	6000
	101270
	13.0
	2000
	26076.89
	127347
	44300
	83047
	2.87

	T4
	15.08
	6000
	90499.09
	18.1
	2000
	36183.53
	126683
	39300
	87383
	3.22

	T5
	17.74
	6000
	106468.5
	25.0
	2000
	49949.7
	156418
	47300
	109118
	3.31

	T6
	21.92
	6000
	131500
	21.1
	2000
	42125.71
	173626
	55300
	118326
	3.14

	T7
	16.57
	6000
	99424.06
	12.3
	2000
	24661.67
	124086
	44300
	79786
	2.80

	T8
	18.69
	6000
	112112.9
	20.0
	2000
	40034.76
	152148
	52300
	99848
	2.91

	T9
	25.64
	6000
	153810
	26.8
	2000
	53617.07
	207427
	60300
	147127
	3.44

	T10
	18.84
	6000
	113060
	25.6
	2000
	51281.42
	164341
	49300
	115041
	3.33

	T11
	20.54
	6000
	123230
	10.6
	2000
	21233.78
	144464
	57300
	87164
	2.52

	T12
	24.03
	6000
	144150
	10.0
	2000
	20068.35
	164218
	65300
	98918
	2.51

	T13
	20.73
	6000
	124380
	9.9
	2000
	19893.21
	144273
	54300
	89973
	2.66

	T14
	23.05
	6000
	138270
	12.3
	2000
	24640
	162910
	63300
	99610
	2.57

	T15
	22.74
	6000
	136440
	13.0
	2000
	26000
	162440
	61300
	101140
	2.65

	T16
	8.00
	6000
	48000
	8.2
	2000
	16340
	64340
	25300
	39040
	2.54

	T17
	11.36
	6000
	68130
	21.0
	2000
	42049.32
	110179
	32300
	77879
	3.41

	T18
	15.53
	6000
	93194.22
	20.6
	2000
	41222.41
	134417
	40300
	94117
	3.34





Discussion
Application of different percentages of fertilizers has shown different type of results including pod yield, Gross and Net returns. While comparing these two conditions which include open and shade conditions the open condition results are calculated only based on the main crop yield i.e. French bean pod yield and it doesn’t include any other parameters but in shade condition it includes the French bean and Poplar tree along with the French bean yield, we can also take the poplar tree yield which includes timber production and it also enriches the soil with the foliage. Comparing these two models, the shaded condition is much better for the farmers because they can get both the agriculture and forest yields, which results in better yield and better income.
Conclusion
The application of varying percentages of organic manures had a significant impact on the growth of French bean during the Rabi season under both agroforestry and open field conditions. The results indicated that French bean responded positively to the use of different organic manures compared to other treatments evaluated in the study. Based on these findings, it can be recommended that the combination of FYM 50% + Vermicompost 50% + Poultry Manure 100% is most effective for achieving maximum growth and yield of French bean at the study location.
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