


Impact of Indigenous Organic Nutrients on Corm Yield and Profitability in Tribal Belt of South Gujarat: First Report from the State


Abstract
The experiment was carried out for two consecutive years during 2022 and 2023, to study the effects of different solid and liquid organics on yield and economics of elephant foot yam. Indigenous source of organics like mahua cake, gliricidia leaf extract, jeevamrut were used. The experiment was conducted at the Rajendrapur farm, College of Agriculture, Navsari Agricultural University, Waghai, The Dangs. The experiment was laid out in Randomized Block Design with factorial concept (FRBD), which comprised four solid organic treatments namely, S0: Control, S1: 100 % RDN through mahua cake, S2: 100 % RDN through vermicompost and S3: 100 % RDN through farmyard manure with four liquid organic treatments namely, L0: No spray, L1: Jeevamrut @ 2%, L2: NOVEL Organic Liquid Nutrient @ 2 % and L3: Gliricidia leaf extract @ 2%. All the sixteen treatment combinations were repeated thrice. The result revealed that the maximum corm yield (70.93 t ha-1) with high net return (₹. 19,63,017) were recorded by treatment combination S1L1 (100 % RDN through mahua cake and Jeevamrut @ 2 %).
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Introduction:
	Elephant foot yam [Amorphophallus paeoniifolius (Dennst.) Nicolson] is commonly known as Suran or Jimmikand. It is important tropical tuber crop belongs to family Araceae and one of the most popular tuber crop, extensively used as favourite vegetable by millions of people in India, Gulf and South East Asian countries. The genus Amorphophallus consists of 90 species (Willis, 1955) which occur primarily in Tropical Asia and Africa. In the Northern and Eastern states of India, local cultivars grown in wild form are generally used for making vegetables, pickles and indigenous ayurvedic preparations for various ailments. Tender stem and leaves are also used for vegetable purpose. The tubers of wild plants are highly acrid and cause irritation in throat and mouth due to excessive amount of calcium oxalate present in them. Acridity is usually removed by boiling fairly for a long time or addition of acid. Among the edible aroids, elephant foot yam is reported to have the lowest starch and highest protein content (Lila et al., 1990). The tribal people of Dang district of South Gujarat prefer elephant foot yam in their daily recipes in many forms. Organic farming is an alternative farming strategy that focuses on soil health, environmental protection and human health by largely excluding the use of synthetic chemicals and with maximum use of on-farm-generated resources. Though the use of chemical inputs cannot be altogether avoided, their use in agriculture has to be rationalized. Organic farming gives a solution to some of the problems by reducing energy use and CO2 emissions besides offering opportunities for employment generation, waste recycling and export promotion (Reganold et al., 2001 and Stockdale et al., 2001). This study is carried out in the tribal district of Dangs, South Gujarat which is bestowed with natural and indigenous organic sources since this district is known for its diversified forest species. This district is also declared organic district of India in 2021. Therefore, our research aims to report an insight regarding utilisation of the indigenous organic sources on profitable elephant foot yam cultivation for the tribal farmers. 



Materials and methods
	The present study was carried out at Rajendrapur Farm (20º 77’ N and 73º 50’ E and 140 m above Mean Sea Level), College of Agriculture, Navsari Agricultural University, Waghai, The Dangs, Gujarat (India) during the kharif seasons of 2022 and 2023. The experiment was laid out in Randomized Block Design with factorial concept (FRBD), which comprised four solid organic treatments namely, S0: Control, S1: 100 % RDN through mahua cake, S2:100 % RDN through vermicompost and S3: 100 % RDN through farmyard manure with four liquid organic treatments namely, L0: No spray, L1: Jeevamrut @ 2%, L2: NOVEL Organic Liquid Nutrient @ 2 % and L3: Gliricidia leaf extract @ 2%. All the sixteen treatment combinations were repeated thrice. The solid organics were applied at the time of land preparation and liquid organics were sprayed at 60, 90 and 120 days after planting (DAP). The observations were recorded for different growth, yield and quality parameters. During 2022 and 2023, the mean monthly maximum temperature ranged between 25.1-41.80Cand 28.9-40.00C while minimum temperature dropped between11.6-25.6 and 16.6-28.10C range, respectively. The mean monthly relative humidity varied between 40.0 and 100 % during 2022 and between 53.0 and 100 % during 2023. The total rainfall during the crop growing period in 2022 and 2023 was 2680 and 1834 mm, respectively. A total of 73 rainy days was recorded during year 2022 while 74 rainy days were observed during year 2023.The observation for yield (t ha-1) was counted by converting total yield per net plot into hectare and expressed in tonnes to obtain the total yield per hectare.
Result and discussion
Result (table 1 and fig 1) revealed that the different solid organic treatments had a significant effect on corm yield during year 2022, 2023 and pooled analysis. The significantly highest corm yield (60.21 t ha⁻¹, 59.86 t ha⁻¹ and 60.04 t ha⁻¹, respectively) was recorded in the treatment S1 (100% RDN through mahua cake) and it was statistically equivalent to treatment S3 (100% RDN through farmyard manure) during 2022, 2023 and pooled analysis. It might be due to application of mahua cake improved soil health and overall vegetative growth viz., plant spread, pseudostem height, pseudostem girth, leaf area and leaf area index resulted in increased corm circumference of elephant foot yam. Increased yield might be due to mahua cake has effective organic amendments stimulate microbial activity, leading to better decomposition of organic matter and enhanced nutrient mineralization, which supports increased corm weight and yield (Sreenivasa et al., 2010). Mahua cake had slow nutrient release nature minimizes nutrient leaching, making them as effective as synthetic fertilizers in the long run (Swaminathan et al., 2017). Result for increased yield parameters due to improvement in vegetative growth were reported by Nedunchezhiyan et al. (2017), Suja et al. (2016), Suja(2013), Suja et al. (2012a) in elephant foot yam; Singh et al. (2017) in sweet potato and Kumar et al. (2020b), Patel et al. (2022) in potato and Shafeek et al. (2012) in cassava. The significantly lowest corm yield (35.36 t ha⁻¹, 36.00 t ha⁻¹ and 35.68 t ha⁻¹, respectively) was noted in the treatment S0 (control).











Table 1: Effect of different solid and liquid organics on corm yield (t ha⁻¹) of elephant foot yam
	Treatments
	Corm yield (t ha-1)

	
	2022
	2023
	Pooled

	Solid organics (L)

	S0: Control
	35.36
	36.00
	35.68

	S1:  100 % RDN through Mahua cake
	60.21
	59.86
	60.04

	S2: 100 % RDN through Vermicompost
	50.50
	49.66
	50.08

	S3: 100 % RDN through Farmyard manure
	58.81
	59.30
	59.05

	S.Em. ±
	1.56
	1.93
	1.24

	C. D. at 5%
	4.49
	5.58
	3.51

	Liquid organics (L)

	L0: No Spray
	42.40
	41.38
	41.89

	[bookmark: _Hlk194416904]L1: Jeevamrut @ 2 %
	56.98
	55.87
	56.43

	L2: NOVEL Organic Liquid Nutrient @ 2 %
	56.85
	54.74
	55.79

	L3 : Gliricidia Leaf extract@ 2 %
	48.65
	52.83
	50.74

	S.Em. ±
	1.56
	1.93
	1.24

	C. D. at 5%
	4.49
	5.58
	3.51

	Interaction effect (S×L)

	S.Em. ±
	3.11
	3.86
	2.48

	C. D. at 5%
	8.99
	11.15
	7.01

	CV %
	10.52
	13.06
	11.86

	Pooled interaction

	Source
	Y×S
	Y×L
	Y×S×L

	S.Em. ±
	1.75
	1.75
	3.51

	C. D. at 5%
	NS
	NS
	NS





Fig.1: Effects of solid and liquid organics on corm yield (t ha-1)
Table 2: Interaction between solid and liquid organics on corm yield (t ha-1) of elephant foot yam
	Treatment Combinations
	Corm yield (t ha-1)

	
	2022
	2023
	Pooled

	S0 L0 : Control + No Spray
	30.72
	34.40
	32.56

	S0 L1 : Control + Jeevamrut (2%)
	33.95
	35.08
	34.52

	S0 L2 : Control+ NOVEL Organic Liquid Nutrient (2%)
	39.25
	36.24
	37.75

	S0 L3 : Control + Gliricidia leaf extract (2%)
	37.51
	38.27
	37.89

	S1 L0 : 100% RDN through Mahua Cake + No Spray
	50.50
	44.20
	47.35

	[bookmark: _Hlk194420951]S1 L1 : 100% RDN through Mahua Cake + Jeevamrut (2%)
	71.10
	70.76
	70.93

	S1 L2 : 100% RDN through Mahua Cake + NOVEL Organic Liquid Nutrient (2%)
	67.96
	67.09
	67.53

	S1 L3 : 100% RDN through Mahua Cake + Gliricidia leaf extract (2%)
	51.29
	57.39
	54.34

	S2 L0 : 100% RDN through Vermicompost + No Spray
	41.83
	39.41
	40.62

	S2 L1 : 100% RDN through Vermicompost + Jeevamrut (2%)
	54.93
	51.32
	53.12

	S2 L2 : 100% RDN through Vermicompost + NOVEL Organic Liquid Nutrient (2%)
	56.87
	49.66
	53.27

	S2 L3 : 100% RDN through Vermicompost+ Gliricidia leaf extract (2%)
	48.35
	58.25
	53.30

	S3 L0 : 100% RDN through FYM + No Spray
	46.56
	47.51
	47.04

	S3 L1 : 100% RDN through FYM + Jeevamrut (2%)
	67.94
	66.34
	67.14

	S3 L2 : 100% RDN through FYM+ NOVEL Organic Liquid Nutrient (2%)
	63.29
	65.95
	64.62

	S3 L3 : 100% RDN through FYM + Gliricidia leaf extract (2%)
	57.44
	57.40
	57.42

	S.Em. ±
	3.11
	3.86
	2.48

	C. D. at 5%
	8.99
	11.15
	7.01

	CV%
	10.52
	13.06
	11.86





Fig. 2: Interaction effect of solid and liquid organics on corm yield (t ha-1)

	The significant difference in corm yield (t ha⁻¹) was observed during year 2022, 2023 and pooled analysis for liquid organic treatments. The maximum corm yield (56.98 t ha⁻¹, 55.87 t ha⁻¹ and 56.43t ha⁻¹, respectively) during year 2022, 2023and pooled analysis was recorded with treatment L1 (Jeevamrut @ 2%), which was statistically similar to treatment L2 (NOVEL Organic Liquid Nutrient @ 2%) during both years and in pooled analysis (56.85 t ha⁻¹, 54.74 t ha⁻¹ and 55.79 t ha⁻¹, respectively). The treatment L3 (Gliricidia leaf extract @ 2 %) also showed statistically comparable value during year 2023.It might be due to these organic formulations contain plant growth regulators such as auxins, gibberellins and cytokinins, which enhance cell elongation, division and overall biomass accumulation, leading to increased corm circumference (Patil et al., 2019). Jeevamrut contain beneficial microbes that produce enzymes and organic acids, improving nutrient assimilation and promoting cell expansion in the corm (Sreenivasa et al., 2010). Jeevamrut and NOVEL Organic Liquid Nutrient provide readily available macro and micronutrients that enhance chlorophyll production, photosynthesis efficiency and energy transfer, resulting in improved corm size and yield (Fernández and Eichert, 2009). Foliar feeding with organic nutrients boosts chlorophyll synthesis and enzymatic activity, leading to increased photosynthesis and better carbohydrate allocation to corms, thereby improving corm size, weight and yield (Singh et al., 2018). The above findings agreement with the results obtained by Biswas et al. (2023) in elephant foot yam; Shah et al. (2020) in sweet potato; Reshma et al. (2019) in cowpea and Boraiah et al. (2017) in capsicum. The minimum corm yield (42.40 t ha⁻¹, 41.38 t ha⁻¹ and 41.89 t ha⁻¹, respectively) during the corresponding years and pooled analysis was recorded in treatment L0 (No spray).
Table 3: Economics of elephant foot yam production as affected by different solid and liquid organics
	Treatment combinations
	Yield
(kg ha-1)
	Fixed cost
(₹ ha-1)
	Variable cost
(₹ ha-1)
	Total cost
(₹ ha-1)
	Gross return
(₹ ha-1)
	Net return
(₹ ha-1)

	1
	2
	3
	4
	7
	8
	9

	S0L0
	32562
	485425
	25,756
	5,11,181
	11,39,670
	6,28,489

	S0L1
	34516
	485425
	29,702
	5,15,127
	12,08,060
	6,92,933

	S0L2
	37749
	485425
	30,025
	5,15,450
	13,21,215
	8,05,765

	S0L3
	37892
	485425
	30,039
	5,15,464
	13,26,220
	8,10,756

	S1L0
	47351
	485425
	28,035
	5,13,460
	16,57,285
	11,43,825

	S1L1
	70931
	485425
	34,143
	5,19,568
	24,82,585
	19,63,017

	S1L2
	67526
	485425
	33,753
	5,19,178
	23,63,410
	18,44,232

	S1L3
	54338
	485425
	32,484
	5,17,909
	19,01,830
	13,83,921

	S2L0
	40620
	485425
	27,704
	5,13,129
	14,21,700
	9,08,571

	S2L1
	53122
	485425
	32,704
	5,18,129
	18,59,270
	13,41,141

	S2L2
	53266
	485425
	32,719
	5,18,144
	18,64,310
	13,46,166

	S2L3
	53302
	485425
	32,722
	5,18,147
	18,65,570
	13,47,423

	S3L0
	47037
	485425
	29,484
	5,14,909
	16,46,295
	11,31,386

	S3L1
	67140
	485425
	35,244
	5,20,669
	23,49,900
	18,29,231

	S3L2
	64619
	485425
	34,992
	5,20,417
	22,61,665
	17,41,248

	S3L3
	57418
	485425
	34,272
	5,19,697
	20,09,630
	14,89,933

	*Selling price of corm was 35 ₹ per kg.



The analysis of data for interaction of solid and liquid organics for corm yield            (t ha-1) are drawn in table 2 and graphically depicted in fig. 2. The maximum corm yield (71.10 t ha⁻¹, 70.76 t ha⁻¹ and 70.93 t ha⁻¹) was recorded in the treatment combination S1L1 (100% RDN through mahua cake and Jeevamrut @ 2%) during year 2022, 2023 and pooled analysis, which was at par with treatment combinations S1L2 (100% RDN through mahua cake and NOVEL Organic Liquid Nutrient @ 2%), S3L1 (100% RDN through farmyard manure and Jeevamrut @ 2%) and S3L2 (100% RDN through farmyard manure and NOVEL Organic Liquid Nutrient @ 2%) during both respective years and in pooled analysis. It may be attributed to enhanced nutrient availability, improved soil health and plant growth-promoting effects. Mahua cake, being a rich source of organic nitrogen, phosphorus and potassium, provides a slow and sustained nutrient release, ensuring continuous support for corm development. It also enhances soil structure, moisture retention and microbial diversity, creating a favorable environment for root and corm growth. Jeevamrut, rich in beneficial microorganisms, enhances soil fertility, nutrient uptake and root proliferation, leading to better corm expansion. Additionally, the natural plant hormones in Jeevamrut, such as auxins, gibberellins and cytokinins, promote cell division and elongation, further aiding in corm enlargement. The improved photosynthetic efficiency and translocation of carbohydrates to the corm also contribute to increased yield. Similar result of combined application of solid and liquid organics was obtained by Patil et al. (2014) in garlic; Kumar and Raj (2024) in Cowpea; Saini et al. (2024) and Priyanka et al. (2024) in Mung bean. The lowest corm yield was observed in treatment combination S0L0 (Control and No Spray) during the corresponding seasons and pooled analysis (30.72 t ha⁻¹, 34.40 t ha⁻¹ and 32.56 t ha⁻¹, respectively). The interactions between Y×S, Y×L and Y×S×L were found non significant. Cost of production of elephant foot yam variety Gajendra distinctly influenced by solid and liquid organics. Economics was calculated by Fixed cost, Variable cost, Total cost along with Gross income and Net income, which is illustrated in Table 3. Cost of cultivation had been worked out as per prevailing market prices. The treatment combination of S1L1 (100 % RDN through mahua cake and jeevamrut @ 2 %) had maximum net income (₹. 19,63,017) per hectare. On other hand, treatment combination of S0L0 (control and no spay) noted lower net income (₹. 6,28,489). The main reason for the higher net income was the application of this treatment, which resulted in maximum yield. Similar results were obtained by Patel et al. (2021) and Navya et al (2017) in elephant foot yam.
[bookmark: _GoBack]Conclusions and Summary
[bookmark: _Hlk194477450][bookmark: _Hlk194732633]It is concluded from the two years study that application of 100% RDN through mahua cake enhanced yield of elephant foot yam. The yield also found maximum due to spraying of jeevamrut @ 2 %. The treatment combination of 100 % RDN through mahua cake and jeevamrut @ 2 % was found best in term of corm yield (t ha-1) with highest net return. Our study confirms the significant effect of mahua cake and jeevamrut on profitable cultivation of elephant foot yam. The marginal tribal farmers will also get benefitted from these findings as the availability and ease of preparing jeevamrut as well as the abundance of mahua in Dang district of Southern Gujarat.
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