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ABSTRACT

In recent years, environmental hazard has become a global phenomenon, mainly due to indiscriminate use of fertilizers and plant protection chemicals. The present study was conducted with the main objective of quantifying the awareness of environmental hazard among cotton farmers and agricultural assistants, besides investigating the extent of adoption of eco-friendly technology by farmers to minimize the environmental hazard. The study was conducted in one of the major cotton growing tracts in south India by selecting 120 farmers and 68 agricultural assistants. The variable environmental hazard and adoption of eco-friendly technology were measured using standardized scales / indices.

The findings indicated that nearly two-thirds of both the categories of respondents (cotton farmers and agricultural assistants) belonged to medium awareness category. However, the agricultural assistants scored significantly higher awareness index than the farmers. Both categories had high awareness of  "deterioration of soil health and eco-system " and less awareness of "global warming and climatic change". The educational level of farmers exerted a significant influence on the awareness of farmers, while it was job involvement in the case of agricultural assistants. The adoption of eco-friendly technologies varied from 15 to 65 percent, with lowest adoption of bio-fertilizers and biological pest control measures.

INTRODUCTION

In India as well as in other developing countries, commercial agriculture is characterized by the use of high doses of chemical fertilizers, pesticides, herbicides, etc., which give quick and immediate returns for the investment made. With the advent of high yielding varieties and fertilizer-centered technologies, the Indian Government offered these inputs at a subsidized rate. This has led to increased consumption of fertilizers and consequently resulted in fertilizer related environmental hazard like nitrate pollution of ground water, increased emission of gaseous nitrogen and metal toxicity. (Katyal, 1989).

The use of pesticides has also increased considerably over the last fifty years. The agricultural sector accounts for about two-thirds of total pesticides used in India.  Of this, more than 50 per cent is used in cotton alone, resulting in increased pest resistance, secondary pest outbreak, killing of the natural enemies of pests like birds, spiders, worms etc (Anonymous 1985). 

Cotton is grown in over 87 million hectares in India and ranks third in world’s cotton production. The indiscriminate use of agro-chemicals has not only led to unprecedented ecological hazard but also made cotton a highly risky enterprise for the farmers. Recent history is replete with the tales of crop failure leading to indebtedness and impoverishment of cotton farmers. There is a shift of emphasis from inputs based farming to eco-friendly farming, as a remedial measure. The USDA (1980) has defined eco-farming (organic farming) as a production system, which precludes the use of synthetic fertilizers, pesticides, growth regulators etc through eco-friendly nutrient and pest management. 

The field extension workers like agricultural assistants have a greater responsibility in educating the farming community about the environmental issues and cotton production through eco-friendly technology. Hence, the present study was planned and conducted utilizing cotton farmers and agricultural assistants to throw light on the current status of awareness of environmental hazard in cotton farming and the use of eco-friendly technologies to combat the situation. Hence, the present study was designed with the following objectives.

1. To study the extent of awareness of environmental hazard among cotton farmers and agricultural assistants.

2. To investigate the relationship between independent variables (socio-psychological and organizational variables) with the awareness of environmental hazard (dependent variable) among the respondents.

3. To find out the extent of adoption of eco-friendly technologies by the cotton growers to combat environmental hazard.

MATERIALS AND METHODS

1. Selection of sample villages and respondents.
Cotton is one of the major crops in the southern dry and transitional zones of Karnataka in south India. Hence, these two zones were purposively selected. One taluk (equivalent to county) in each zone, based on highest area under cotton was purposively selected. Further, four villages in each taluk having agricultural assistant's headquarters were randomly selected. A list of farmers cultivating hybrid cotton at the time of investigation in all the selected villages was prepared and 15 cotton growing farmers in each village were selected by using random sample technique. Further, all the agricultural assistants working in the study area were also selected purposively.  Thus, 188 respondents, comprising 120 cotton farmers and 68 agricultural assistants constituted the sample of the study

2. Development of Scale to Measure the Awareness of Environmental Hazard
a) Identification of Items of Environmental Hazard: Based on the exhaustive review of literature as well as consultation with experts, 31 items related to environmental hazard were generated. These statements were then grouped into five dimensions to measure the awareness of environmental hazard. 

b) Selection of Items: The selected items were subjected to judges rating and items having relevancy weightage of more than 0.75 were considered for final selection. In all 22 items constituted the scale and used to measure the awareness of environmental hazard on a four point continuum viz., fully aware, moderately aware, aware and not aware with a weightage of 4, 3, 2 and 1, respectively.
c) Environmental Hazard Awareness Index (EHAI): The scores obtained by the respondents on all the items were totaled and an index worked out as follows.

         EHAI= Total scores obtained         X   100 
                      Maximum scores possible

d) Reliability of the scale: The scale was administered to 30 cotton growers in a non-sample area and reliability worked out by split-half method. The coefficient of correlation between the two set of scores was 0.738, which was significant at 0.01 level of probability, indicating high reliability of the scale.

3. Identification of Eco-Friendly Practices and their measurement.
 Based on the exhaustive review of literature as well as consultation with subject matter specialists 64 eco-friendly practices comprising of 33 eco-friendly pest management and 31 eco-friendly nutrient management practices in cotton were identified. The relevancy of these practices was tested as done in case of environmental hazard. Accordingly, 24 practices were selected. The adoption quotient was worked out using the formula detailed below:

Adoption quotient   =       No. of practices adopted  X  No. of  farmers       X    100

                                     Total no. of  practices   X Total no. of farmers

4.  Independent Variables and their Measurement

In all 19 independent variables relating to socio-economic and psychological characteristics of cotton growers and 13 psychological and organizational variables of agriculture assistants were selected and measured using standard procedures and scales.

RESULTS AND DISCUSSIONS

1. Awareness of Environmental hazard among Cotton farmers and Agriculture Assistants (AA). The data in Table-1 indicate that agricultural assistants had obtained the highest environmental hazard awareness index of 75.93, followed by that of farmers with the mean index of 62.00.  The data were further subjected to ‘t’ test analysis. The highly significant ‘t’ value implied a higher level of environmental hazard awareness among agricultural assistants when compared to cotton farmers. 

Table 1:     Environmental Hazard Awareness index (EHAI) of Cotton     

                                       Farmers and Agricultural Assistants

	Sl.     Respondent  category                                EHAI                       't' cal.

no.                                                        n            Mean           SD

	1          Farmers                              120         62.00          14.11

2          Agricultural Assistants        68          75.93           8.61              8.54 **


** Significant at 1 percent.

Table-2 presents the data on awareness of environmental hazard among farmers and agricultural assistants grouped into low, medium and high categories.  It could be seen from the table that nearly two-thirds of both farmers (62.50%) and agricultural assistants (64.70%) belonged to medium level of awareness category. 

Table 2      Environmental Hazard Awareness Levels of Cotton Farmers  and AAs

	Sl. No.      Environmental Hazard             Farmers           Agricultural assistants
                       Awareness level               No.         %                 No.       %                                                

	1  Low ( Less than 50.74)                        29       24.17              0            0

2  Medium (50.74 to 79.64)                     75       62.50            44          64.70

3  High ( More than 79.64)                      16       13.33            24          35.30
                             Total                          120      100                68         100


2. Awareness of Environmental Hazard on different dimensions 



A critical examination of Table-3 revealed that there was not much variation in the awareness pattern of the two types of respondents with 'deterioration of soil health and eco-system' getting rank 1, while 'global warming and climatic change' the last rank.

Table 3    Environmental Hazard Awareness index on different dimensions

	                                                        Mean EHA index_____________                 

Sl. No.    Dimensions           Farmers      Rank       Agril. Assts.    Rank       't' value                                                        

	1 Deterioration of soil       64.11            1              81.42                 1        10.440**        

      health and Eco-system  

2 Threat to birds and         64.10            2              75.01                 3         6.587**

        animal health  

3    Threat to human health   62.13            3              76.46                 2        8.613**

4 Depletion of plant and    55.43            4              67.41                 4        7.226**

animal genetic diversity

5 Global warming and       49.60            5              65.56                 5        9.626**

climatic change




** Significant at 1 percent level.

All the five ‘t’ values were significantly different at 1 per cent level of probability.  It is therefore, concluded that the two groups of respondents differ significantly in their awareness index, with agricultural assistants scoring high on all the five dimensions of environmental hazard (Fig.1).
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3.Influence of Independent Variables on Awareness of Environmental Hazard
a) Farmers:  The values of correlation coefficient worked out indicated that farming experience was found negatively significant at 5 per cent level, while the remaining 18 variables namely, education, land holding, farming commitment, self confidence, achievement motivation, scientific orientation, attitude towards chemical fertilizers, exposure to print media, exposure to electronic media, social participation, extension participation, area under cotton, mixed farming, risk willingness, deferred gratification, attitude towards farming system, innovative proneness and cosmopolitans were found to have positive and significant relationship at 1 per cent.

The regression analysis was undertaken to determine the extent of contribution of independent variables to the environmental hazard awareness of cotton farmers.  The findings indicated that all the factors taken together contributed 74 per cent of the variation, as evident by R2 value of 0.7430 and ‘F’ value 15.22, which was significant at one per cent level of probability. The results further revealed that out of 19 factors selected, only six factors namely education, land holding, exposure to print media, exposure to electronic media, area under cotton and cosmopolitans were significant in predicting the variation in the environmental hazard awareness level among cotton farmers.

b) Agricultural Assistants: Out of thirteen variables, only eight variables viz. education, job involvement, self confidence, scientific orientation, exposure to print media, exposure to electronic media, contact with professional organizations and training received were positively and significantly correlated, while, length of experience and attitude towards chemical fertilizers were negatively and significantly related to environmental hazard awareness. The regression analysis revealed that 88 per cent of variation in environmental hazard awareness could be explained by all the thirteen factors including in the study (R2=0.8813). Eight variables namely length of experience, job involvement, self confidence, achievement motivation, scientific orientation, attitude towards chemical fertilizers, exposure to electronic media and rural-urban back ground were significant in the regression analysis in predicting the variation in environmental hazard awareness of agricultural assistants.

4. Direct and Indirect Effects of Independent Variables.
a) Farmers:  Path analysis was carried out to know the direct and indirect effects of independent variables on dependent variable. Ranking of factors based on their direct effect revealed that education, land holding, exposure to electronic media, cosmopolitans and self confidence had the highest direct effects occupying first five ranks in the order.

b) Agricultural Assistants: In case of this group, job involvement, training received, self confidence scientific orientation and gross salary received had the highest direct effect occupying first five ranks in that order. 

5. Adoption of Eco-friendly Technologies by Cotton Farmers.

The data on this aspect are presented in table 4. With regards to integrated nutrient management, Cotton farmers exhibited higher adoption in respect of application of organic manure (57.23%) followed by adoption of intercultural practices (56.38%), use of natural manure (42.91%) and selection of crops and cropping pattern (37.91%).  It was discouraging to note that only 5.53 per cent of farmers had used bio-fertilizers to their cotton crop.

Table 4   Adoption of Eco-friendly Technologies in Cultivation of  Cotton

                                                                                                      (n= 120)

	Sl No.       Eco-friendly Technologies                          Adoption quotient

	A. Integrated Nutrient Management

1          Application of organic manure                                    57.23

2          Selection of crops and cropping pattern                      37.91

3          Adoption of inter cultural practices                             56.38

4          Use of natural manure                                                 42.91

5          Application of bio-fertilizers                                         5.53

B.    Integrated Pest Management

1 Cultural pest management practices                           39.21

2 Mechanical pest management practices                      20.17

3 Biological control measures                                         5.83

4 Natural control measures                                            14.99

5 Weed management practices                                       65.41




With respect to integrated pest management, a higher percentage of farmers adopted weed management practices (65.41%) followed by cultural pest management, mechanical pest management and natural control measures. The adoption of biological control measure was found to be lowest (5.83%).

CONCLUSION

The agricultural assistant, who is a field extension worker at the village level, had better awareness of environment hazard than farmers. However, a majority of both these categories belong to medium level of awareness. They had the highest awareness of "deterioration of soil health and eco-system" and the lowest awareness of "global warming and climatic change".

The educational level of farmers was found to exert a greater influence on the environmental hazard awareness of farmers, while it was job involvement in case of agricultural assistants. 

There is greater scope for promotion of eco-friendly technology like integrated nutrient and pest management with emphasis on bio-fertilizers and biological pest control measures.
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