


Relationship of Personal Variables with Their Knowledge and Adoption Level on Recommended Bio-Fertilizers Practices in Paddy Cultivation
ABSTRACT
Bio-fertilizers are critical to promoting Climate Smart Agriculture (CSA) because they increase soil fertility, reduce reliance on chemical fertilizers, and improve ecosystem resilience. The current study was undertaken at Gudiyattam Taluk in Vellore District of Tamil Nadu, 
to determine the relationship between personal characteristics (age, education, and occupation) and farmers' understanding and acceptance of recommended bio-fertilizer techniques in paddy cultivation. A proportionate random sampling method was used to collect data from 120 respondents via a pre-tested interview schedule. Correlation and multiple regre ssion analyses were used to assess the nature and strength of the relationships between the selected variables and the dependent parameters. The results showed that half of the respondents (50.00%) were middle-aged, the majority (83.34%) were farmers practicing agriculture as a primary occupation, and 23.33 per cent were illiterate. Statistical research revealed a substantial positive correlation (p < 0.01) between educational status, knowledge, and adoption of recommended bio-fertilizer techniques, but age and occupational position had no significant relationship. The findings show that education is an important factor in encouraging knowledge acquisition and adoption of sustainable farming innovations. Improved farmer education, training, and extension interventions can hasten bio-fertilizers adoption, promoting climate-resilient and environmentally sustainable paddy production systems.
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Introduction
Paddy constitutes one among the globe's biggest cereal crops, accounting for over fifty per cent of the global food supply. It has deep history of cultivation from the ancient, particularly in Asia, and is still essential to maintaining national economies and rural livelihoods. India is known as the "home of paddy," the world's biggest producer and consumer, ranking second only to China. In addition to achieving self-sufficiency, the nation has become one of the top exporters of paddy during the last forty years. It is growing in all over the world in a variety of habitats, including rain-fed uplands and irrigated lowlands, as well as on soil types that range from clay loam to red and black soils, with clay loam being the most advantageous. In comparison to upland paddy grown in mountainous and rain-fed locations, wetland paddy, when planted in well-watered areas, typically yields better than rest.
Despite such diversity, Asia continues to dominate global production, contributing nearly 90.00 per cent of the total rice output, while regions like Sub-Saharan Africa and Latin America are also witnessing steady expansion. With its immense adaptability and contribution to food systems, paddy remains central to agricultural development, poverty reduction, and nutritional security worldwide. Microorganism-containing bio fertilizers have the potential to increase soil fertility and encourage plant development when applied to soil. They are crucial for the development of sustainable agriculture and for increasing the plants' capacity to absorb nutrients through nitrogen fixation, crop development stimulation, and the synthesis of growth-enhancing chemicals. Azolla, Azospirillum, Phosphobacteria, Cyanobacteria, and Pseudomonas fluorescents are among the beneficial bacterial taxa that found and frequently used as bio-fertilizers in paddy cultivation. Vesicular-arbuscular mycorrhiza, a phosphate-solubilizing fungus, also used for its bio fertilizer qualities. Therefore, these five bio fertilizers chose to be the subject of this investigation.
 India is a prominent global producer and consumer of bio-fertilizers. It is currently has more than 60 bio-fertilizer production facilities. Tamil Nadu has the biggest manufacturing capacity among the states, followed by Madhya Pradesh, Uttar Pradesh, Gujarat, and Maharashtra. With a combined yearly production capacity of 200 tons, the Tamil Nadu State Government now operates six production facilities in the districts of Cuddalore, Salem, Trichy, Tanjore, Pudukkottai, and Ramanathapuram.
In August 2017, the Vellore district's Natham hamlet of Gudiyattam Block saw the establishment of a single Liquid Bio-Fertilizer Production Unit under the NADP program. The facility creates and distributes liquid bio-fertilizers of phosphobacteria, azospirillum for paddy and other crops, and rhizobium for pulses. Distributes the same to Vellore and Thiruvannamalai Districts. Private liquid bio-fertilizer called OK Biosystems are also present at Kochalur in Gudiyattam, Vellore district
MATERIALS AND METHODS
Applied proportionate random selection, where a sample of 120 respondents had chosen from six villages in Gudiyattam taluk, Vellore District, Tamil Nadu. Vellore is a city in Tamil Nadu, India, and the administrative capital of Vellore District. It is located on the banks of the Paalar River in the north-east region of Tamil Nadu and is divided into four zones, which are further subdivided into 60 wards, covering an area of 87.915 km2 and housing a population of 5,69,000 as of 2020 (macrotrends.net/cities/Vellore). A systematic interview schedule including five bio-fertilizers and eleven related activities used to gather data for the ex-post facto study design. Before finalized, the interview schedule created in English and pre-tested in a non-sample area to find and fix any discrepancies. The interviewer used Tamil language, as it is very convenient to local farmers. February and March of 2021 saw the collecting of data, which was then processed, coded, and statistically analysed. For this article, we chose three personal variables: age, education, and occupational status, to investigate their levels and relationships with understanding and adoption of recommended bio-fertilizer techniques.
1. Age
	The respondents’ age was determined based on the number of years completed at the time of the survey. The scoring procedure outlined by Nirosha (2020) used in this study to categorize them into three age groups such as young, middle-aged, and old. 
	SI. No.
	Category
	Age in years
	Score

	1.
	Young
	Up to 35 years
	1

	2.
	Middle
	36-45 years
	2

	3.
	Old
	Above 45years
	3


Chart 1: Age of Respondents 
2. Educational status
             Educational status is defined as the respondents' ability to read and write, or the extent of their formal schooling. The scoring systems devised by Mansingh (1993) and Nirosha (2020) were applied in this investigation.
	SI. No.
	Category
	Score

	1.
	Illiterate
	1

	2.
	Functionally literate
	2

	3.
	Primary education
	3

	4.
	Middle education
	4

	5.
	Secondary education
	5

	6.
	Collegiate education
	6


Chart 2: Educational Status of the Respondents 

3. Occupational status
               Occupational status refers to the job in which a person devotes a significant amount of time, money, and resources to support himself and his family. Hence, we assumed that individuals who devote their full attention to farming alone could give more financial and personal commitment to their profession than those who engage in subsidiary occupations along with farming. Scoring procedures adopted by Siranjeevi (2013) used in this study.
	SI. No. 
	Category
	Score

	1.
	Agriculture as primary occupation
	2

	2.
	Agriculture as secondary occupation
	1


Chart 3: Occupational Status of the Respondents 

Knowledge
In general, knowledge denotes a person's familiarity with facts. Bloom et al. (1956) defined knowledge as behaviours and test settings that focus on recalling ideas, items, and occurrences through recognition or recall. Knowledge, as a crucial component of behaviour, plays an important role in driving the adoption of better practices. In this study, the researcher created and delivered a teacher-made knowledge test based on Syed Irfan's (2019) definition of knowledge, which is farmers' understanding of the suggested bio-fertilizer procedures in paddy cultivation. The test consisted of thirty items that methodically covered five primary recommended bio-fertilizer techniques.
Extent of Adoption
The term extent of adoption refers to the degree to which an individual embraces a specific technology without altering its intended meaning. Rogers (1983) defined adoption as the decision to employ an innovation as the most effective available strategy. In this study, the researcher selected five major categories of recommended practices to investigate environmental motivation. As part of the analysis, the researcher identified five major 
bio-fertilizers and examined the respondents’ level of acceptance of the recommended practices. Altogether, twenty-eight sub-items were included, and for each item, respondents indicated whether they had adopted it.
Adoption index = ×100


The investigator was awarded a rating with two for adoption as well as one for non-adoption. The researcher determined the adoption score by adding the scores on all categories for each responder. Syed Irfan (2019) devised the adoption index formula used in this study. The researcher used the cumulative frequency approach to categorize the respondents as low, medium, or high based on their scores.
Correlation co-efficient
  Person's product correlation co-efficient was calculated to find out the degree of association between two variables using the following formula.
			
rXY = 


Multiple regression analysis
	when a factor depends on more than one factor, the sample correlation analysis will not reveal the combined relationship. For this purpose, the multiple regression technique was used to reveal the existence of linear relationship between the dependent and independent variables. Hence, the linear multiple regression was applied as one statistical tool for the analysis. 
It takes the general form of
         Y       =        a+b1X1+b2X2+bnXn



RESULTS AND DISCUSSION
1. Age
It plays a significant role since it demonstrates an individual's mental maturity in making decisions to meet his or her needs.
Table 1 and Fig 1 demonstrate that the middle-aged group (50.00%) accounted for precisely fifty per cent of the responses, followed by the elderly (37.50%) and the young (12.50%).  As a result, the data indicates that middle-aged farmers were actively involved in farming operations.  Middle-aged paddy growers are more enthusiastic about agricultural tasks.  This outcome is consistent with Priyanka's (2019) findings.
2. Educational status
One of the elements that influences their knowledge and engagement in daily living activities is their level of education.
Table 2 and Fig 2 show that 23.33 per cent of respondents were illiterate, followed by primary school education (22.50%), functional literacy (21.66%), middle schooling (16.66%), secondary schooling (10.00%), and college-level education (05.85%).  This could be attributable to the fact that the majority of responders were middle-aged or older. This observation is consistent with the findings of Silambarasan (2015).
3. Occupational status 
	If a person works full-time in agriculture, they are more likely to devote more time to farming than to supplementary employment.
Table 3 and Figure 3 show that the majority of those who responded (83.34%) had farming as their primary occupation, whereas just a tiny fraction (16.66%) listed farming as a secondary occupation.  This could be because they had been practicing agriculture as a traditional occupation for several years, and they had limited opportunity and expertise to pursue another occupation.  This finding is consistent with those of Rajamanickam (2010) and Rajeswari (2011).
4. Relationship of personal variables with their knowledge level and extent of adoption on recommended bio-fertilizers practices in paddy cultivation
The researcher used correlation and regression analyses to assess the association between respondents' profile traits and their knowledge level and extent of bio-fertilizer adoption in rice agriculture.  Correlation analysis was used to determine the degree of relationship between individual traits and adoption, whilst regression analysis found the most influential variables that predicted the level of adoption.  These statistical techniques consequently gave information about the strength and direction of associations, as well as the relevance of each variable to adoption behaviour.						
According to the above table 4 and fig. 4, only one variable, Educational status (X1), had a positive link at the 01.00 per cent significant level, whereas the other variables, Age and Educational status, had non-significant values in correlation and regression analysis.  The positive and highly significant association between education and knowledge level requires no explanation because it is a known fact that education allows people to acquire knowledge.  This observation is consistent with the results of Jermey Konsam (2014).
According to the above table 5 and fig. 5, only one variable, Educational status (X1), had a positive link at the 01.00 per cent significant level, whereas the other variables, Age and Educational status, had non-significant values in correlation and regression analysis.  The educational status shows a positive link with adoption.  It is possible that highly educated people have a better understanding of bio-fertilizer methods, which leads to more adoption.  This observation is consistent with the findings of Poovarasan (2018).
CONCLUSION
The study revealed that age and occupational status did not significantly influence farmers’ knowledge or adoption of bio-fertilizers practices, while education showed a strong positive relationship. Middle-aged farmers were more engaged in farming, with many relying on agriculture as their primary income source. The findings confirm that education enhances farmers’ capacity to understand and adopt improved practices. Promoting bio-fertilizer use, which aligns with Climate Smart Agriculture by improving soil fertility, reducing chemical dependency, and strengthening resilience, requires prioritizing farmer education, skill-building, and capacity development. Such measures will advance sustainable farming, improve soil health, and ensure long-term productivity and climate resilience. The results showed that H₀ was rejected and H₁ was approved for educational status, demonstrating a substantial positive link (p < 0.01) between education and knowledge and adoption levels. However, H₀ was accepted for age and occupational status because they showed no significant correlation.









Table 1. Distribution of respondents according to their Age
        (n=120)
	SI. No.
	Category
	No of respondents
	Per cent

	1
	Young
	15
	12.50

	2
	Middle
	60
	50.00

	3
	Old
	45
	37.50

	Total
	120
	100.00



Fig. 1.  The age category of the paddy respondents




Table 2. Distribution of respondents according to their Educational status
              (n=120)

	Sl. No.
	Level of education
	No. of respondents
	Per cent

	1. 
	Illiterate
	28
	23.33

	1. 
	Functionally literate
	26
	21.66

	1. 
	Primary school education
	27
	22.50

	1. 
	Middle school education
	20
	16.66

	1. 
	Secondary school education
	12
	10.00

	1. 
	Collegiate education
	7
	05.85

	Total 
	120
	100.00





Fig. 2. Pie chart showing the respondents based on their educational status




Table 3. Distribution of respondents according to their Occupational status
              (n=120)
	Sl. No.
	Category
	No. of respondents
	Per cent

	1. 
	Agriculture as primary occupation
	100
	83.34

	2. 
	Agriculture as secondary occupation
	20
	16.66

	Total
	120
	100.00



Fig. 3. Depicting the respondents according to their occupational status




Table 4. Zero-order Correlation and Multiple Regression of Personal variables of Paddy Farmers with their Knowledge Level on Recommended Bio-fertilizers Practices
 (n = 120)
	Variable number
	
Variable
	‘r’
Value
	Regression
Co-efficient
	Standard error
	‘t’
Value

	X1
	Age
	0.125 NS
	-0.024
	0.074
	-0.312 NS

	X2
	Educational status
	0.271**
	0.651
	0.252
	2.676**

	X3
	Occupational status
	-0.020 NS
	-1.584
	2.122
	-0.746 NS



 ** - Significant at 1 per cent level of probability.		                            R2 = 0.547
  *   - Significant at 5 per cent level of probability. 		                  F = 6.478* *
 NS - Non-significant
EDUCATIONAL STATUS

AGE
OCCUPATIONAL STATUS

KNOWLEDGE





Fig. 4. Empirical of Personal Variable displaying their relationship with knowledge level about recommended bio-fertilizers practices





	
Table 5. Zero-order Correlation and Multiple Regression of Personal variables of Paddy Farmers with their Extent of adoption of Recommended Bio-fertilizers Practices								                                               (n = 120)
	Variable number
	
Variable
	‘r’
Value
	Regression
Co-efficient
	Standard error
	‘t’
Value

	X1
	Age
	0.075 NS
	-0.276
	0.176
	-1.588 NS

	X2
	Educational status
	0.279**
	2.799
	0.999
	2.809**

	X3
	Occupational status
	-0.058 NS
	0.049
	   5.058
	-0.008 NS



  ** - Significant at 1 per cent level of probability.		                R2 = 0.521
  *   - Significant at 5 per cent level of probability. 		                 F = 6.161* *
 NS - Non-significant.EDUCATIONAL STATUS

AGE
OCCUPATIONAL STATUS

ADOPTION





Fig. 5. Empirical of Personal Variable displaying their relationship with Extent of adoption of recommended bio-fertilizers practices
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Age Classification	
Young Age	Middle Age	Old Age	12.5	50	37.5	


Educational Status 	
Illiterate	Functionally literate	Primary School	Middle School	Secondary School	Collegiate Education	23.33	21.66	22.5	16.66	10	5.85	


Occupational Status	
Agriculture as Primary Occupation	Agriculture as Secondary Occupation	83.34	16.66	






