



Profile and Problems of Grape Growers in the Adoption of Integrated Nutrient Management Practices
Abstract

The present study was conducted in Chikkaballapura district of Karnataka state during 2023-24 to know the profile and problems of grape growers in the adoption of integrated nutrient management practices. One hundred and twenty grape growers who were practicing integrated nutrient management practices were interviewed for the purpose. The collected data were scored and analyzed using frequency, percentage, mean and standard deviation.  The results revealed that a majority of grape growers were of middle-aged (55.83%), educated up to high school (35.83%), having medium size family (67.50%) with moderate experience in grape cultivation (55.00%). Lack of knowledge on recommended quantity, time of application and high cost of organic manure and fertilizers were the major problems faced by the grape growers in the adoption of integrated nutrient management practices. The State Department of Horticulture, Indian Council of Agricultural Research institutes and Farm Universities and other extension service providers should provide educational programmes on the scientific application of organic and inorganic fertilizers, ensuring the timely availability of agro-inputs, and providing financial assistance in the form of subsidies for agricultural inputs to increase the adoption level of integrated nutrient management practices among grape growers.
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1. Introduction 
To meet the rising food demands of a growing population, particularly in the early 21st century, farmers focused on nutrient management that ensures an adequate, balanced nutrient supply for crops. As Agricultural Scientist, Dr. M.S. Swaminathan stated that, soils in India are often both "thirsty" and "hungry," needing the right inputs to yield optimal outputs. However, this does not mean an over reliance on chemical fertilizers. Instead, reducing dependency on commercially purchased chemical inputs in favour of integrated nutrient sources like bio-fertilizers and green manures is more sustainable. Such practices, including crop rotation and compost use, improve soil structure and fertility, creating a robust and healthy growing environment for crops. Integrated Nutrient Management (INM) promotes sustainable food security by balancing the need for increased crop productivity with environmental sustainability. By combining organic and inorganic resources, it enhances nutrient and water use efficiency, boosts crop yields, and prevents soil degradation. For grape cultivation, Integrated Nutrient Management aims to maintain soil fertility at optimal levels to sustain crop productivity, besides supporting long-term soil health and water infiltration. This integrated system of nutrient management provides a sustainable pathway to support future food security, ensuring that neither nutrient deficiencies nor surpluses disrupt the critical balance needed for a productive and environmental friendly agriculture system. (Ramswroop, et. al., 2014; Tarun Kumar et. al., 2013). In this background, the present study was carried out with the following specific objectives: 

1. To know the profile of grape growers involved in the adoption of  integrated nutrient management practices 

2. To analyse the  problems faced by the grape growers in the adoption of  integrated nutrient management practices 

3. To document the suggestions of grape growers to overcome the problems faced by them in the  adoption of  integrated nutrient management practices
2. Methodology 
The study was carried out in Chikkaballapura and Shidlaghatta taluks of Chikkaballapura district in Karnataka state during 2023-24. Six villages in Chikkaballapura taluk and six villages in Shidlaghatta taluk were randomly selected for the study. From each of the sampled village, five small grape growers and another five big grape growers growing grapes were again randomly selected for the study. Thus, the total sample constituted 120 grape growers (60 small grape growers and 60 big grape growers) from 12 villages in two taluks of Chikkaballapur district. Data was collected using a pre tested interview schedule from the grape growers. 
Information regarding age, education, experience in grape cultivation, family size, knowledge regarding integrated nutrient management practices, cropping intensity, material possession, annual income, cosmopoliteness, economic orientation, innovativeness, risk orientation, mass media participation, extension participation and extension contact were collected from grape growers using a structured schedule with suitable scales. The problems faced in the adoption of integrated nutrient management practices and suggestions to overcome the problems were  documented as perceived by the grape growers. The collected data were scored and analysed using frequency, percentage, mean, standard deviation and chi-square test.  
3. Results and Discussion 

3.1 Profile characteristics of grape growers adopting integrated nutrient management practices 
The data in Table 1 presents the data on the profile characteristics of grape growers. It is found from the results in Table  that a majority of the grape growers (55.83%) belonging to the middle-age category, while 25.84 and 18.33 per cent of the grape growers belonged to the old and young age category, respectively. A greater proportion of the grape growers (35.83%) had completed high school, while 17.50, 16.67, 16.67, 5.83 and 3.33 per cent of the grape growers had completed degree, pre-university, middle school, primary school and postgraduate, respectively. Less number of grape growers were illiterate (2.50%) and could able to read and write (1.67%).

 Fifty five per cent of the grape growers were having moderate experience in grape cultivation, whereas 26.67 and 18.33 per cent of the grape growers had more and less experience, respectively. A greater proportion of the grape growers were having medium size family (67.50%), while 21.67 and 10.83 per cent of the grape growers were having large and small size family, respectively. An equal proportion (38.33% each) of the grape growers had low and medium level of knowledge regarding INM practices, whereas 23.34 per cent of the grape growers had high level of knowledge regarding INM practices.
 A large number of the grape growers (40.00%)  belonged to high cropping intensity category, whereas 33.33 and 26.67 per cent of the grape growers belonged to medium and low cropping intensity category, respectively.. A little more than two-fifth (41.67%) of the grape growers  belonged to high level of material possession category, while 30.00 and 28.33 per cent of the grape growers in pooled sample belonged to medium and low level of material possession category. A little over one third (34.16%) of grape growers were in the medium annual income category, while one-third (33.33%) and 32.51 per cent of the grape growers were belonging to low and high level of annual income category, respectively. 
Nearly two-fifth (39.17%) of the grape growers  were having high level of cosmopoliteness, followed by medium (30.83%) and low (30.00%) level of cosmopoliteness, respectively. Almost half of the grape growers (48.33%) had high level of economic orientation, followed by 32.50 per cent of the respondents were having low level of economic orientation, and 19.17 per cent of the grape growers were having medium level of economic orientation, respectively. A little more than two-fifth (40.84%) of the grape growers were having high level of innovativeness, followed by medium (28.33%) and low (30.83%) level of innovativeness.
More number (47.50%) of the grape growers  were found in the high-risk orientation category, whereas 30.83 and 21.67 per cent of the grape growers were found in medium and low risk orientation category, respectively. A greater number of grape growers (35.00%) in the pooled sample had medium level of mass media participation, while 34.17 and 30.83 per cent of the grape growers had high and low level of mass media participation, respectively.

Table 1: Profile characteristics of grape growers in the adoption of  integrated nutrient management practices                                                                             
(n=120)

	Sl. No.
	Profile characteristics
	Category
	Grape growers
	Chi-square value 

	
	
	
	No.
	Per cent
	

	1.
	Age
	Young (< 35 years)
	22
	18.33
	10.68*

	
	
	Middle (36 to 50 years)
	67
	55.83
	

	
	
	Old (> 50 years)
	31
	25.84
	

	2.
	Education
	Illiterate
	3
	2.50
	11.11*

	
	
	Can read and write
	2
	1.67
	

	
	
	Primary school
	7
	5.83
	

	
	
	Middle school
	20
	16.67
	

	
	
	High school
	43
	35.83
	

	
	
	PUC
	20
	16.67
	

	
	
	Degree
	21
	17.50
	

	
	
	Post graduate
	4
	3.33
	

	3.
	Experience in grape cultivation


	Less (<10.00 years)
	22
	18.33
	10.69*

	
	
	Moderate (10 – 20 years)
	66
	55.00
	

	
	
	More (>20 years)
	32
	26.67
	

	4.
	Family size (Members per family)
	Small (1-3 Members)
	13
	10.83
	11.28*

	
	
	Medium (4-8 Members)
	81
	67.50
	

	
	
	Large (>8 Members)
	26
	21.67
	

	5.
	Knowledge regarding INM practices

Mean = 19.60
SD = 3.90
	Low (<17.69 score)
	46
	38.33
	

	
	
	Medium (17.69- 21.55 score)
	46
	38.33
	6.98NS

	
	
	High (>21.55 score)
	28
	23.34
	

	6.
	Cropping intensity

Mean = 188.26
SD = 18.26
	Low (<179.13 score)
	32
	26.67
	

	
	
	Medium (179.13 –197.39 score)
	40
	33.33
	7.99NS

	
	
	High (>197.39 score)
	48
	40.00
	

	7.
	Material possession

Mean = 12.50
SD = 3.30
	Low (<10.85 score)
	34
	28.33
	

	
	
	Medium (10.85 – 14.15 score)
	36
	30.00
	8.99NS

	
	
	High (>14.15 score)
	50
	41.67
	

	8.
	Annual income (Rs)

Mean = 985754.17

SD = 649163.32

	Low (<Rs. 661172.51)
	40
	33.33
	6.05NS

	
	
	Medium (Rs. 661172.51-Rs.1310335.83)
	41
	34.16
	

	
	
	High (>Rs. 1310335.83)
	39
	32.51
	

	9.
	Cosmopoliteness

Mean = 8.03
SD =0.98
	Low (<7.54 score)
	36
	30.00
	2.11NS

	
	
	Medium (7.54 – 8.52 score)
	37
	30.83
	

	
	
	High (>8.52 score)
	47
	39.17
	

	10.
	Economic orientation

Mean = 23.12
SD = 2.44
	Low (<21.90 score)
	39
	32.50
	8.90NS

	
	
	Medium (21.90 – 24.33 score)
	23
	19.17
	

	
	
	High (>24.33 score)
	58
	48.33
	

	11.
	Innovativeness

Mean = 31.80
SD = 3.27
	Low (<30.16 score)
	37
	30.83
	6.66NS

	
	
	Medium (30.16 – 33.44 score)
	34
	28.33
	

	
	
	High (>33.44 score)
	49
	40.84
	

	12.
	Risk orientation

Mean = 20.64
SD = 2.86
	Low (<19.21 score)
	26
	21.67
	9.08NS

	
	
	Medium (19.21 – 22.07 score)
	37
	30.83
	

	
	
	High (>22.07 score)
	57
	47.50
	

	13.
	Mass media participation

Mean = 3.83
SD = 1.71
	Low (<2.97 score)
	37
	30.83
	5.69NS

	
	
	Medium (2.97 – 4.68 score)
	42
	35.00
	

	
	
	High (>4.68 score)
	41
	34.17
	

	14.
	Extension participation

Mean = 5.25
SD = 3.40
	Low (<3.55 score)
	48
	40.00
	12.01*

	
	
	Medium (3.55 – 6.95 score)
	30
	25.00
	

	
	
	High (>6.95 score)
	42
	35.00
	

	15.
	Extension contact

Mean = 3.80
SD = 3.54
	Low (<2.03 score)
	22
	18.33
	11.92*

	
	
	Medium (2.03 – 5.57 score)
	51
	42.50
	

	
	
	High (>5.57 score)
	47
	39.17
	


A large number of the grape growers (40.00%) were belonging to low level of extension participation, followed by 35.00 and 25.00 per cent of the grape growers were belonging to high and medium level of extension participation, respectively. More than two-fifth (42.50%) of the grape growers had medium level of extension contact, while 39.17 and 18.33 per cent of the grape growers were having high and low level of extension contact, respectively.

It is observed from the results as indicated in Table 1 that, a larger proportion of grape growers  were of middle-aged (55.83%), educated up to high school (35.83%), having medium size family (67.50%), moderate experience in grape cultivation (55.00%) and low level of extension participation (40.00%). The results also revealed that an equal proportion of grape growers (38.33% each) were having low and medium level of knowledge regarding INM practices. Whereas, 42.50 and 35.00 per cent of the grape growers were having medium level of extension participation and mass media participation, respectively. A large number of grape growers in pooled sample were having high level of annual income (34.16%), material possession (41.67%), cropping intensity (40.00%), cosmopoliteness (39.17%), economic orientation (48.33%), innovativeness (40.84%) and risk orientation (47.50%). Similar findings were reported by Kumar et al. (2015); Allahyari et al. (2017); Suresh (2017); Anand (2019); Wakhet (2019); Bagri (2020); Sunil (2020); Pooja (2021); Vidya (2022); Grewal et al. (2023); Samdariya et al. (2023); Rathwa and Bochalya (2023). 
The results of chi-square revealed that there is a non-significant association among the various categories of knowledge regarding INM practices, cropping intensity, material possession, annual income, economic orientation, innovativeness, risk orientation and mass media participation of grape growers. Whereas, a significant association was observation among the various categories of age, education, experience in grape cultivation, extension participation and extension contact of grape growers. 
3.2. Problems of grape growers in the adoption of integrated nutrient management practices

The data in Table 2 reveals that, with respect to the application of farm yard manure, more than one-fourth (29.17%) of the grape growers  had lack of knowledge about the recommended quantity of farmyard manure, while 40.00 per cent of them faced the problem of non-availability of farmyard manure. In respect to the application of vermicompost, a majority of the grape growers (80.83%) faced non-availability of vermicompost, while 19.17 per cent of the grape growers had lack of knowledge about the recommended method and time of application of vermicompost.
With respect to application of green leaf manure, a majority the grape growers (97.50%) reported the non-availability of green leaf manure as a problem for the adoption of green leaf manure in grape cultivation.  The results pertaining to the application of bio-fertilizers, cent per cent (100.00%) of the grape growers had lack of knowledge about the recommended quantity of bio-fertilizers, while an equal proportion (82.50% each) of the grape growers reported the lack of knowledge on the recommended method and time of application of bio-fertilizers and non-availability of bio-fertilizers as problems. 

With respect to the application of oil cakes, 63.33 per cent of the grape growers had lack of knowledge about the recommended quantity of oil cakes, while a majority (65.83%) of the grape growers reported the high cost of oil cakes as a problem in the adoption of integrated nutrient management practices in grape production. In respect of application of nitrogenous fertilizers, an equal proportion of the grape growers (83.33% each) had faced the problem of lack of knowledge about the recommended quantity of nitrogenous fertilizers and the high cost of nitrogenous fertilizers in adopting integrated nutrient management practices in grape gardens.

In respect of application of phosphatic fertilizers, an equal proportion of grape growers (69.17% each) had lack of knowledge about the recommended quantity of phosphatic fertilizers and the high cost of phosphatic fertilizers as problem in adopting integrated nutrient management practices in grape cultivation. With respect to the application of potash fertilizers, an equal proportion of grape growers (90.00% each) had lack of knowledge about the recommended quantity of potash fertilizers and reported the high cost of potash fertilizers as constraints, whereas, a vast majority (84.17%) of the grape growers also reported the non-availability of potash fertilizers on time as a major problem in adopting integrated nutrient management practices.
With respect to application of soil amendments, 45.83 per cent of the grape growers faced the problem of lack of knowledge on recommended quantity of gypsum. In respect of application of micronutrients, a majority of the grape growers (61.67%) had lack of knowledge about the recommended quantity of micronutrients, while 45.83 per cent of them reported the non-availability of micronutrients on time and a majority of the grape growers (53.33%) also found the high cost of micronutrients as a problems in the adoption of integrated nutrient management practices in grape cultivation. The findings are in line with the findings of Korde (2017), Parihar (2017), Shambharkar et al. (2017), Desai et al. (2018) and Sunil (2020). 

Table 2: Problems of  grape growers in the adoption of integrated nutrient management practices       
                                                                                                (n=120)

	Sl. No.
	Problems*
	Grape growers

	
	
	No.
	Per cent 

	I
	Application of organic manures

	A.
	Application of FYM

	1
	Lack of knowledge on recommended quantity of FYM
	35
	29.17

	2
	Non-availability of farm yard manure
	48
	40.00

	B.
	Application of Vermicompost

	1
	Lack of knowledge on recommended method and time of application of vermicompost
	23
	19.17

	2
	Non-availability of vermicompost
	97
	80.83

	C.
	Application of green leaf manure

	1
	Non-availability of green leaf manure
	117
	97.50

	D.
	Application of bio-fertilizers

	1
	Lack of knowledge on recommended quantity of bio-fertilizers
	120
	100.00

	2
	Lack of knowledge on recommended method and time of application of bio-fertilizers
	99
	82.50

	3
	Non-availability of bio-fertilizers
	99
	82.50

	E.
	Application of oil cakes (Neem, pongamia, groundnut and castor)

	1
	Lack of knowledge on the recommended quantity of oil cakes
	76
	63.33

	2
	High cost of oil cakes
	79
	65.83

	II
	Application of fertilizers

	A
	Application of nitrogenous fertilizers

	1
	Lack of knowledge on recommended quantity of nitrogenous fertilizers
	100
	83.33

	2
	High cost of nitrogenous fertilizers
	100
	83.33

	B
	Application of phosphatic fertilizers

	1
	Lack of knowledge on recommended quantity of phosphatic fertilizers
	83
	69.17

	2
	High cost of phosphatic fertilizers
	83
	69.17

	C
	Application of potash fertilizers

	1
	Lack of knowledge on the recommended quantity of potash fertilizers
	108
	90.00

	2
	Non-availability of potash fertilizers on time
	101
	84.17

	3
	High cost of potash fertilizers
	108
	90.00

	III
	Application of soil amendments and micronutrients

	A.
	Application of gypsum

	1
	Lack of knowledge on recommended quantity of gypsum
	55
	45.83

	B.
	Application of micronutrients

	1
	Lack of knowledge on the recommended quantity of micronutrients
	74
	61.67

	2
	Non-availability of required quantity of micronutrients on time
	55
	45.83

	3
	High cost of micronutrients
	64
	53.33


*-Multiple response 
3.3. Suggestions of grape growers to overcome the problems in the adoption of integrated nutrient management practices

The findings with respect to the suggestions offered by grape growers to overcome the problems  faced in the adoption of integrated nutrient management practices are presented in Table 3. Cent per cent of the grape growers (100.00%) expressed the need for technical guidance on the recommended quantity of bio-fertilizers, while 63.33 per cent of them expressed the need for technical guidance on the recommended quantity of oil cakes, to overcome the problems faced in adoption of integrated nutrient management practices. Regarding the timely availability of organic manures, a vast majority (97.50%) of the grape growers in emphasized the need for ensuring the timely availability of green leaf manure, bio-fertilizers (82.50%), vermicompost (80.83%) and FYM (40.00%). As high as 65.83 per cent of the grape growers in suggested for providing subsidies on oil cakes. In the case of inorganic fertilizers, a vast majority of the grape growers (90.00%) required technical guidance on the recommended quantity of NPK fertilizers and a greater majority (80.83%) of them suggested to provide subsidies on NPK fertilizers to overcome the problems faced in adoption of integrated nutrient management practices. 

Table 3: Suggestions of grape growers to overcome the problems faced in the adoption of integrated nutrient management practices                                     
(n=120)
	Sl. No.
	Suggestions
	Grape growers

	
	
	No.
	Per cent 

	I
	Application of organic manures

	A.
	Technical guidance required on recommended quantity of:

	1.
	Bio-fertilizers
	120
	100.00

	2.
	Oil cakes
	76
	63.33

	B.
	Ensuring timely availability of:

	1.
	FYM
	48
	40.00

	2.
	Vermicompost
	97
	80.83

	3.
	Green leaf manure
	117
	97.50

	4.
	Bio-fertilizer
	99
	82.50

	C.
	Providing subsidies on:

	1.
	Oil cakes
	79
	65.83

	II
	Application of inorganic manure (fertilizers)

	A.
	Technical guidance required on recommended quantity of:

	1.
	NPK fertilizers
	108
	90.00

	B.
	Providing subsidies on:

	1.
	NPK fertilizers
	
	80.83

	III
	Application of soil amendments and micronutrient mixture

	A.
	Technical guidance required on recommended quantity of:

	1.
	Gypsum
	55
	45.83

	2.
	Micronutrient mixture
	74
	61.67

	B.
	Ensuring timely availability of:

	1.
	Micronutrient mixture
	55
	45.83

	C.
	Providing subsidies on:

	1.
	Micronutrient mixture
	64
	53.33


In respect to soil amendments and micronutrients, a majority (61.67%) of the grape growers expressed the need for technical guidance on the recommended quantity of micronutrient mixture, while 53.33 per cent of the grape growers suggested the government to provide subsidies on micronutrient mixture. An equal proportion (45.83% each) of the grape growers expressed the need for providing technical guidance on the recommended quantity of gypsum and timely availability of micronutrient mixture to overcome the problems faced in the adoption of integrated nutrient management practices in grape cultivation. Similar findings were reported by Hanumant (2017); Korde (2017); Parihar (2017) and Desai et al. (2018).

4. Conclusion 

The State Department of Horticulture, Indian Council of Agricultural Research  institutes and Farm Universities and other extension service providers should focus on conducting training programmess on the scientific application of organic and inorganic fertilizers, ensuring the timely availability of agro-inputs, and providing financial assistance in the form of subsidies for agricultural inputs to increase the adoption level of integrated nutrient management practices among grape growers. These measures will help in improving the soil fertility, enhancing crop productivity and promoting sustainable viticulture practices among the grape growers leading to increased adoption for getting optimum yield and income.
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