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Abstract
The present study was conducted in Indore district of Madhya Pradesh, purposively selected for its growing significance in ginger cultivation under the Malwa Plateau agro-climatic zone, which offers favorable soil and climatic conditions for horticultural crops. An ex-post facto research design was employed to assess farmers’ knowledge and adoption of improved ginger production techniques. Out of the district’s ten development blocks, two—Mhow and Indore—were purposively chosen due to their maximum area under ginger cultivation. From each block, two villages were randomly selected, namely Pigdambar and Nanden from Mhow, and Asrawad Khurd and Berchha from Indore. A total of 30 ginger-growing farmers were purposively selected from each village, resulting in a final sample of 120 respondents for the study. The study revealed that most ginger growers in Indore district were middle-aged (53.33%, 36–55 years) with moderate farming experience (56.67%, 15–30 years) and had middle school (21.67%) or primary education (18.33%). Small landholders (38.33%, 2.5–5 acres) and medium-income farmers (51.67%, ₹1,00,000–₹3,00,000) predominated. Social traits such as risk orientation, cosmopoliteness, social participation, mass media exposure, and extension contact were mostly at medium levels (56–60%). Knowledge of ginger production was medium for 58.33% of farmers, with strong awareness of basic practices like variety selection (100%) and raised beds (100%), but low understanding of seed treatment (6.67%), post-harvest storage (17.5%), and grading (8.33%), indicating areas for targeted extension support.
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Introduction 
Agriculture remains the primary source of livelihood for nearly half of India’s population, despite contributing only about 18.2% to the national GDP (Ministry of Agriculture and Farmers Welfare, 2024). Spices form an important segment of Indian agriculture, both for domestic consumption and export. Among them, ginger (Zingiber officinale) is a key crop cultivated as both a fresh vegetable and dried spice, with India being the largest producer and exporter globally. In 2022–23, India produced 2.43 million metric tonnes of ginger, with Madhya Pradesh alone contributing 45.9% of national production, highlighting its importance in the state’s agrarian economy (Spices Board of India, 2022–23).
Ginger is valued not only for its culinary use but also for its medicinal and nutritional properties, containing bioactive compounds such as gingerol and shogaol that offer antioxidant, anti-inflammatory, and digestive benefits (Singh et al., 2020; USDA, 2023). The crop is cultivated through a series of scientific agronomic practices including field preparation, seed rhizome treatment, proper spacing, irrigation, mulching, and pest management, with a growth cycle of 7–8 months. However, productivity in major producing regions like Madhya Pradesh remains comparatively low, largely due to limited adoption of modern technologies, traditional cultivation methods, and inadequate access to extension services and inputs.
Given these challenges, it is crucial to assess the knowledge level of ginger production technologies among farmers, particularly in high-potential regions such as Indore. Understanding the factors influencing adoption, along with the economic performance and profitability of ginger cultivation, can provide valuable insights for improving yield, income, and employment opportunities. This study aims to evaluate farmers’ awareness and use of modern ginger production practices, identify constraints to adoption, and analyze the potential for enhancing productivity and livelihood security.
Material and Methods 
The study was conducted in Indore district of Madhya Pradesh, purposively selected for its growing importance in ginger cultivation and suitable agro-climatic conditions under the Malwa Plateau. Covering 3,898 km² and comprising 10 development blocks with over 600 villages, Indore has a population of 3,276,697 and a high literacy rate of 80.9%. The district experiences a subtropical climate with hot summers, moderate monsoon rainfall (950–1,000 mm), and cool winters, and its black cotton soils support crops like soybean, wheat, maize, gram, and pulses. An “Ex-post facto” research design was adopted, with two blocks—Mhow and Indore—purposively selected due to maximum ginger cultivation. From these, four villages (Pigdambar, Nanden, Asrawad Khurd, and Berchha) were randomly chosen, and a total of 120 ginger-growing farmers (30 from each village) were purposively selected as respondents for the study, making it a representative sample for assessing knowledge and adoption of improved ginger production techniques.
Knowledge Measurement
In this study, knowledge refers to the information and understanding retained by ginger growers regarding recommended cultivation practices as per the Package of Practices of the University of Agricultural Sciences, Bengaluru. To assess this, a “Teacher-made test” method (Anastasi, 1961) was employed. Twenty-nine key recommended practices of ginger cultivation were identified in consultation with experts, and questions were framed accordingly. Responses were scored as 2 for full knowledge, 1 for partial knowledge, and 0 for no knowledge. The total score for each respondent was obtained by summing individual item scores, with a maximum possible score of 58 and a minimum of zero. The Knowledge Index was calculated using the formula:
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Based on the computed scores, respondents were categorized into high, medium, and low knowledge levels using the mean and standard deviation as benchmarks.
Results and Discussion
The results of the present study, titled “A Study on the Knowledge and Adoption Level of Ginger Production Techniques by Farmers in Indore District,” are presented in this chapter according to the specific objectives of the research. Data were collected from 120 purposively selected ginger-growing farmers using a structured interview schedule to ensure reliability and accuracy. The information obtained was systematically classified, tabulated, and analyzed using appropriate statistical techniques to derive meaningful insights. This chapter provides a detailed account of the socio-economic characteristics of the ginger growers, including age, education, landholding, income, farming experience, and social participation, as well as their level of knowledge regarding improved ginger production technologies.
Profile of the Respondents
The data indicates that the majority of ginger growers in Indore district (53.33%) belong to the middle-age group (36–55 years), suggesting that most farmers are in their prime working years and possess considerable farming experience. Both the young (up to 35 years) and older (above 55 years) groups accounted for 23.33% each, reflecting a relatively balanced age distribution but highlighting the need to engage more youth in agriculture. These results are consistent with Singh et al. (2015) and Gurjar et al. (2015).
Regarding education, most respondents had completed middle school (21.67%), followed by primary education (18.33%) and functional literacy (15.00%). About 10% were illiterate, while only 8.33% had graduate-level or higher education, aligning with findings of Verma et al. (2014) and Kumar et al. (2017).
In terms of landholding, the largest proportion of ginger growers (38.33%) were small farmers owning 2.5–5.0 acres, followed by marginal farmers (28.33%) cultivating less than 2.5 acres. Medium farmers comprised 21.67%, while big farmers (>10 acres) accounted for 11.67%, consistent with Patel et al. (2015) and Jatav et al. (2016).
The majority of respondents (51.67%) had a medium annual income (₹1,00,000–₹3,00,000), with 25% in the low-income group (<₹1,00,000) and 23.33% in the high-income category (>₹3,00,000), in line with Choudhary et al. (2015) and Thakur & Singh (2016).
Most ginger growers (56.67%) had medium farming experience (15–30 years), while 23.33% had over 30 years, and 20% had less than 15 years, indicating a strong presence of seasoned farmers (Yadav et al., 2015; Sahu & Meena, 2016).
Regarding risk orientation, 58.33% exhibited medium risk-taking behavior, 23.33% high, and 18.33% low, suggesting a generally balanced approach to adopting innovations (Patil et al., 2016; Shinde & Gavit, 2017).
In terms of cosmopoliteness, 60% had medium exposure to external communities, 23.33% high, and 16.67% low, reflecting moderate awareness and interaction beyond their rural environment (Patil et al., 2016; Yadav & Meena, 2017).
Social participation was moderate for most respondents (58.33%), with 23.33% highly involved and 18.33% showing low participation, indicating that community engagement may influence technology adoption (Sable et al., 2017; Bairwa et al., 2016).
Mass media exposure was medium for 56.67% of respondents, high for 21.67%, and low for 21.67%, highlighting the reliance on newspapers, radio, television, and mobile platforms for agricultural knowledge (Jha et al., 2016; Mali et al., 2017).
Finally, extension contact was medium for 58.33% of ginger growers, high for 21.67%, and low for 20%, demonstrating regular but not intensive interaction with agricultural advisory systems (Sharma et al., 2015; Gohil et al., 2016).
Table 1: Distribution of Respondents by Socio-economic and Farming Characteristics (N = 120)
	S. No.
	Variable
	Category
	Frequency (f)
	Percentage (%)
	Mean
	S.D.

	1
	Age
	Young (≤35 yrs)
	28
	23.33
	43.56
	8.05

	
	
	Middle (36–55 yrs)
	64
	53.34
	
	

	
	
	Old (>55 yrs)
	28
	23.33
	
	

	2
	Education
	Illiterate
	12
	10.00
	4.12
	1.26

	
	
	Functionally Literate
	18
	15.00
	
	

	
	
	Primary School
	22
	18.33
	
	

	
	
	Middle School
	26
	21.67
	
	

	
	
	High School
	20
	16.67
	
	

	
	
	College & Below Graduation
	12
	10.00
	
	

	
	
	Graduation & Above
	10
	8.33
	
	

	3
	Landholding
	Marginal (<2.5 acres)
	34
	28.33
	5.00
	2.50

	
	
	Small (2.5–5.0 acres)
	46
	38.33
	
	

	
	
	Medium (5–10 acres)
	26
	21.67
	
	

	
	
	Big (>10 acres)
	14
	11.67
	
	

	4
	Annual Income
	Low (<₹1,00,000)
	30
	25.00
	2,00,000
	1,00,000

	
	
	Medium (₹1,00,000–3,00,000)
	62
	51.67
	
	

	
	
	High (>₹3,00,000)
	28
	23.33
	
	

	5
	Farming Experience
	Less (≤14 yrs)
	24
	20.00
	20.33
	10.20

	
	
	Moderate (15–30 yrs)
	68
	56.67
	
	

	
	
	More (>30 yrs)
	28
	23.33
	
	

	6
	Risk Orientation
	Low (<13)
	22
	18.33
	15.14
	2.69

	
	
	Medium (13–17)
	70
	58.33
	
	

	
	
	High (>17)
	28
	23.33
	
	

	7
	Cosmopoliteness
	Low (<20.88)
	20
	16.67
	21.65
	1.95

	
	
	Medium (20.88–23.32)
	72
	60.00
	
	

	
	
	High (>23.32)
	28
	23.33
	
	

	8
	Social Participation
	Low (<16.07)
	22
	18.33
	16.98
	1.28

	
	
	Medium (16.07–17.85)
	70
	58.33
	
	

	
	
	High (>17.85)
	28
	23.33
	
	

	9
	General Participation
	Low (<8.42)
	26
	21.67
	9.05
	1.51

	
	
	Medium (8.42–9.98)
	68
	56.67
	
	

	
	
	High (>9.98)
	26
	21.67
	
	

	10
	Extension Contacts
	Low (<13.20)
	24
	20.00
	14.65
	1.45

	
	
	Medium (13.20–15.60)
	70
	58.33
	
	

	
	
	High (>15.60)
	26
	21.67
	
	


[bookmark: _Hlk206752290]Practice-wise knowledge of ginger growers about improved cultivation practices in ginger:
The practice-wise knowledge of ginger growers revealed that foundational cultivation practices are well understood, with all farmers (100%) knowledgeable about recommended varieties and raised bed methods, and high awareness of optimum spacing (90%), land preparation with four ploughings (97.5%), FYM application (99.17%), and proper harvesting time (92.5%). Knowledge of nutrient management was moderate: 77.5% were aware of NPK application, 57.5% knew about split fertilization, 62.5% understood top-dressing schedules, and 60% knew phosphorus and potash requirements at planting. However, awareness of initial planting inputs was very low, with only 18.75% knowledgeable about seed material weight and 6.67% about seed treatment with Mancozeb and Quinalphos, while 60.83% had no knowledge of seed treatment. Farmers showed high understanding of routine maintenance, including weekly irrigation and hand weeding (87.5%), but knowledge of crop rotation (51.67%) and mulching (57.5%) was limited. Awareness of earthing-up schedules (45%) and potential yield (45%) was also low, indicating suboptimal crop management. Pest and disease management knowledge varied: most farmers knew Malathion for shoot borer (75.83%), Mancozeb for soft rot (87.5%), and Carbendazim for leaf spot (88.33%), but fewer were fully aware of Streptomycin for bacterial wilt (51.67%) and Quinalphos for rhizome scale (51.67%). Post-harvest practices revealed major gaps, with only 17.5% knowledgeable about storage and 8.33% about grading and certification, while nearly half lacked awareness of storage and 58.33% had no knowledge of grading, highlighting critical areas for extension and training in value addition and market-oriented practices.
Table 2: Knowledge Level of Ginger Growers Regarding Improved Cultivation Practices (N = 120)
	Sl. No.
	Components of Improved Cultivation Practices
	Full Knowledge (f & %)
	Partial Knowledge (f & %)
	No Knowledge (f & %)

	1.
	Cultivation of recommended varieties
	120
(100.00)
	0
(0.00)
	0
(0.00)

	2.
	Time of planting (May–June)
	114
(95.00)
	0
(0.00)
	6
(5.00)

	3.
	Appropriate weight of seed material (rhizome)
	22
(18.75)
	79
(65.83)
	19
(15.42)

	4.
	Use of Mancozeb and quinalphos for seed treatment
	8
(6.67)
	39
(32.50)
	73
(60.83)

	5.
	Recommended quantity of rhizome per acre (600 kg)
	68
(56.67)
	39
(32.50)
	13
(10.83)

	6.
	Raised bed method for cultivation
	120
(100.00)
	0
(0.00)
	0
(0.00)

	7.
	Optimum spacing (30 × 15 cm)
	108
(90.00)
	12
(10.00)
	0
(0.00)

	8.
	Four pre-ploughings in land preparation
	117
(97.50)
	3
(2.50)
	0
(0.00)

	9.
	10 MT FYM application
	119
(99.17)
	1
(0.83)
	0
(0.00)

	10.
	Application of NPK (40:20:20 kg/acre)
	93
(77.50)
	27
(22.50)
	0
(0.00)

	11.
	Fertilizer application in 3 splits
	69
(57.50)
	38
(31.67)
	13
(10.83)

	12.
	Top dressing 50% N after 30 days
	75
(62.50)
	0
(0.00)
	45
(37.50)

	13.
	Top dressing remaining 50% N after 60 days
	75
(62.50)
	0
(0.00)
	45
(37.50)

	14.
	Application of P and K at planting
	72
(60.00)
	36
(30.00)
	12
(10.00)

	15.
	Weekly irrigation
	105
(87.50)
	15
(12.50)
	0
(0.00)

	16.
	Hand weeding
	105
(87.50)
	15
(12.50)
	0
(0.00)

	17.
	Crop rotation
	62
(51.67)
	0
(0.00)
	58
(48.33)

	18.
	Mulching three times
	69
(57.50)
	42
(35.00)
	9
(7.50)

	19.
	Earthing up at 45 and 90 DAP
	54
(45.00)
	38
(31.67)
	28
(23.33)

	20.
	Appropriate time of harvesting
	111
(92.50)
	9
(7.50)
	0
(0.00)

	21.a(i)
	Quinalphos 0.075% for rhizome scale
	62
(51.67)
	48
(40.00)
	10
(8.33)

	21.a(ii)
	Malathion 0.1% for shoot borer
	91
(75.83)
	20
(16.67)
	9
(7.50)

	21.b(i)
	Mancozeb 0.125% for soft rot
	105
(87.50)
	8
(6.67)
	7
(5.83)

	21.b(ii)
	Carbendazim 0.2% for leaf spot
	106
(88.33)
	9
(7.50)
	5
(4.17)

	21.b(iii)
	Streptomycin 200 ppm for bacterial wilt
	62
(51.67)
	36
(30.00)
	22
(18.33)

	22.
	Potential yield of ginger crop (15–20 MT)
	36
(30.00)
	18
(15.00)
	66
(55.00)

	23.a
	Curing of ginger after harvesting
	80
(66.67)
	40
(33.33)
	0
(0.00)

	23.b
	Storage of ginger
	21
(17.50)
	40
(33.33)
	59
(49.17)

	23.c
	Grading and certification
	10
(8.33)
	40
(33.33)
	70
(58.33)


Conclusion: In conclusion, the study revealed that ginger growers in Indore district are predominantly middle-aged (53.33%) and possess moderate levels of education, landholding, income, and farming experience, reflecting a balanced socio-economic profile conducive to adopting improved practices. Psychological and social factors such as risk orientation, cosmopoliteness, social participation, mass media exposure, and extension contact were generally at medium levels, indicating moderate engagement with innovation and advisory services. Regarding knowledge of ginger production technology, most farmers (58.33%) exhibited medium-level understanding, with strong awareness of foundational practices like recommended varieties, land preparation, FYM application, spacing, and harvesting. However, significant gaps were observed in seed treatment, nitrogen management, pest and disease control, and post-harvest practices, particularly in storage, grading, and certification. These findings underscore the importance of targeted extension interventions and training programs to enhance farmers’ knowledge, fill critical gaps, and improve the overall adoption of scientific ginger production techniques, ultimately contributing to higher productivity and profitability.
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