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( ABSTRACT )

Agrochemicals are widely used in Indian agriculture for crop protection and to increase yield. They are known to have a negative
impact on both the environment and human health. This study aims to explore the attitude of rice farmers and various practices
followed by them regarding agrochemical usage in the Amritsar district of Punjab. A five-level Likert scale questionnaire was applied
to measure the respondents’ attitude. The data was collected from 100 respondents, compiled, and interpreted in accordance with
the study's objectives. The farmers were all men belonging to the age group of 24-43 years (45 %). A total of 64 percent of the
respondents lived in nuclear households, specifically those with a medium family size of between 5-8 individuals, which made up 44
percent of the population researched. About 38 percent of the farmers have semi-medium (5-10 acre) and medium (10-25 acre)
operational land holdings. Agriculture came out as the primary occupation of the majority of the farmers, with approximately 77
percent of them engaged in this sector. Only four per cent of them participated in any training or extension programs on the use of
agrochemicals because the majority were unaware of it. Farmers were found to have a low amount of mass media exposure, with only
56 percent of them reporting any such exposure. About 65 per cent of the farmers indicated a highly favorable attitude of the use of
agrochemicals. It was also revealed that farmers follow various kinds of practices regarding agrochemical usage like soil testing,
applying neem-coated urea, using leaf color chart, ETL (Economic Threshold Level) observation, and a lot more practices which
highlights the need for educational initiatives to increase awareness about various practices that can lead to improved rice
cultivation and agrochemical usage. It was also revealed that farmers face various challenges like high prices of agrochemicals, lack

-

orawareness and many other which impact the growth and overall production.
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INTRODUCTION

Agriculture is the leading sector in providing livelihood to most
ofthe Indian people. Agricultural intensi ication has occurredin
previous decades as a result of rising food demand caused by a
fast population increase. Over the period of time, farmers have
developed and adopted various new technologies to increase
their productivity to earn pro it and also to meet the rising food
demands. Without a doubt, the rise and adoption of these new
technologies has helped farmers a lot in tackling various
problems, lacking any loss. However there are a number of
problems faced by agriculturists like numerous diseases,
dangerous pests and weed attack in their crop which leads to
crop failure and causes great losses to farmersasaresult. Soasa
solution to these problems' agrochemicals were created and
used by the farmers to save their crops.

Agrochemical means the chemical product used in agriculture.
It includes various insecticides, pesticides, fertilizers,
herbicides, fungicides and etc. Agrochemicals are used in
agriculture to promote plantgrowth and protection, as their
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name suggests. Agricultural chemicals are another term for
them. Itisalso known as Agrichemical[1].

Agrochemicals are used extensively in modern agriculture to
improve crop productivity by controlling harmful pests,
pathogens, and undesirable weeds. Recent decades experienced
agricultural intensi ication as a result of increased food demand
brought on by rapid population growth.To address the
developing food demands, agrochemicals are carefully utilized
in agriculture which accomplishes the gap between food
manufacturing and intake however, simultaneously unbalanced
use of agrochemicals additionally causes environmental
deterioration and poses intense demands situations to aquatic
and terrestrial ecosystems. So, there is a need to minimize the
use of these chemicals and to use the available natural resources
carefully[2].

The irst recorded use of insecticides was about 4500 years ago
by Sumerians. They used sulfur compounds to control insects
and mites. About 3200 years ago, the Chinese used mercury and
arsenical compoundsto control body lice [3].

The history of Pesticides is divided into 3 parts. The irst period
was before the 1870s, in which pests were controlled by using
various natural compounds. During the second period, between
1870 and 1945, people began to use inorganic synthetic
materials. The third period started after 1945 [3], represented
by the use of synthetic pesticides with the discovery of the
e ects of Dichlorodiphenyltrichloroethane (DDT), -
Hexachlorocyclohexane (BHC), aldrin, dieldrin, endrin,
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chlordane, parathion, captan,and 2,4-D [4].

Application of chemical pesticides dates back in India since
1948 while the production started in 1952 with the
establishment of the manufacturing plant of DDT & BHC near
Calcutta. The pesticide consumption in India during the period
1954-2000 shows that it has risen from 434 MT t046,195.16 MT
[5].

Among all the crops, Rice (Oryza sativa) is regarded as the
primary crop. More than 50per cent of the world population
consumes it as a staple food, making it the most common and
important food crop. It is mainly produced in Asian countries.
Rice is a major source of energy, it provides fat, protein, and
carbohydrate along with other energy sources. Itis acereal crop
belonging to the grass family (Family: Poaceae) of the plant
kingdom. Recognizing the signi icance of rice due to its large
in luence on human nutrition, the year 2004 was declared as the
international year of Rice by the UN (United Nations).

India is the world's fourth-largest producer of crop protection
chemicals, behind China, Japan, and the United States. Three
levels of crop protection irms can be found in India:
multinational, domestic, including public sector irms,and small
sector organizations. There are about 800 formulators, over 125
technical grade producers, including over 10 multinationals,
over 145,000 distributors, and more, according to the Pesticide
Monitoring Unit. In India, there are many companies producing
and marketing agrochemicals, including international,
domestic,and even some local businesses.

MATERIALS AND METHODS

2.1Study Area

The present study was undertaken in Amritsar district of
Punjab. Amritsar is one of the border districts lies in the North
West frontier of Punjab. It lies between 31.6340 ° North latitude
and 74.8723° East longitude and has an international boundary
with Pakistan.It comprises 5 tehsils, and 9 community
developmentblocksand 776 villages with a geographical area of
2.64 lachectares, out of which 2.22 lac hectares are cultivable.

2.2 Sampling and data collection

From Amritsar district, out of nine blocks, two blocks were
selected on the basis of the availability of rice growers i.e.
Chogawan and Jandiala Guru. At the next stage of sampling, two
villages were selected from each block purposively on the basis
of availability of rice growers i.e. Kamaska and Chhiden from
Chogawan block and Bandala and Wadala Johal from Jandiala
Guru block. At the last stage from each village, 25 farmers were
selected randomly making a total sample size of 100
respondents. For the purpose of gathering the primary data, an
interview schedule was developed and details regarding the
socioeconomic status, attitude, and practices followed by
farmers while using agrochemicals on rice crops was gathered.
Theinterview schedule was developed asaresult ofinteractions
with the department of Extension Education subject matter
experts. Additionally, relevant literature was consulted. For pre-
testing, 20 farmers were chosen at random from the non-sample
region to administer the schedule. The answers were
dichotomized as correct/incorrect with 1 and O scores
respectively. In addition to primary data, Government-centred
departments provided the secondary data for purpose.

2.3 Attitude
It was operationally de ined as a disposition or feeling of
farmers towards use of agrochemicals. Or itisthe degree to

which the respondents were favorably or unfavorably oriented
toward the use of agrochemicals. The Likert scale was used to
develop an attitude scale. It was assessed using a continuum of
ive points. The participant is asked to rate a series of items
(statements) on the Likert scale. Instead of neutral or slightly
favorable or unfavorable stimuli, objects that seem to be either
de initely advantageous or obviously unfavorable to the attitude
under consideration are used. Each item is marked with the
respondents' agreement or disagreement. A numerical score is
assigned to each response indicating whether it is favorable or
unfavorable. The person's overall score represents where they
stand on a scale of good to bad attitudes towards the object. The
subjects are asked to rate their level of agreement or
disagreement with each statement, with possible responses
being strongly agree-5, agree-4, undecided-3, disagree-2, and
severely disagree-1. The method is called summated rating
because a subject's reaction to each item can be interpreted as
his or her attitude rating on a 5-point scale, and the inal score is
determined when all these weights are added up. Although
Likert employed ive categories for agreement and
disagreement, numerous researchers have used fewer or more
categories for the attitude items. The Likert scale, which ranks
people according to how favorable they are towards a given
thing,isanordinalscale>The general procedure for the
construction of a Likert-type scale is given in brief, following
Selltizand others (1976).
First, the investigator assembles a large number of items
considered relevant to the attitude being investigated that are
either clearly favorable or unfavorable.
Second, the items were administrated to a group of subject
representatives of those with whom the inal study shall be
made. The subjects indicated their responses to each item by
checking one of the categories of agreement-disagreement.
Third, the responses to the various items were scored in such a
way that a response indicative of the most favourable attitude
was given the highest score, and the least favourable the lowest
score.
Fourth, each individual's total score is determined by the
summation of the individual's score on each item.
Fifth, the responses were analyzed to determine which of the
items discriminate most clearly between the high scores and the
low scoreson the total scale.
The responses for positively worded statement was scored as
follows:

Response category score
Strongly agree 5
Agree 4
Undecided 3
Disagree 2
Strongly disagree 1

The scoreswere reversed for negative-worded statements.

2.4 Practices Followed

Practices followed by the farmers were referred to as the
practices followed by the farmers with regard to the
agrochemicals use i.e. economic threshold level, use of
recommended nozzle while spraying the luid, spraying at the
recommended height, leaf colour chart, site-speci ic pesticide
application, biological insect control methods and use of safety
measures like: gloves, gas mask, full sleeve shirt, and full trouser.
These were measured using items with dichotomous responses.
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RESULTS AND DISCUSSION

DemographicProfile of Respondents:

The socio-personal characteristics of the respondents has been
concluded in the table 1.The average age of overall respondents
was 45.878 (x15.128).The results af irmed that in both blocks
nearly half of the population of the respondents belong to age
group of 24-43 years.The younger generations of respondents
may not be as interested in farming since they may lack the
passion and knowledge for it. The possible reasons could
include change in mindset, modernization, and interest in
taking on additional government and private jobs.The indings
align with the indings of [6] and [7] as they observed
comparable outcomes in their studies. The respondents' ability
to make decisions is in luenced by their education level, which
has a positive impact on production.Table 1 provides an
overview of the educational levels and allows for understanding
the distribution of educational accomplishments at various
levels within the speci ied areas. The Table provided the
comparison between the education levels of two blocks,
Chogawan andJandiala Guru. Chogawan has a higher

Table 1:Demographic profile of the respondents (n=100)

percentage of illiterate individuals compared to Jandiala Guru.
In block Chogawan, 56 per cent of the respondents had an
educational level up to senior secondary while from Jandiala
Guru 36 percent of the respondents had an educational level up
to senior secondary. Thisinterprets that more respondents from
Jandiala guru are quali ied up to senior secondary level.
Interestingly, these results contradict the conclusions drawn by
[8], while aligning with the outcomes reported by [9].The
majority of the respondents from both blocks belong to the
nuclear family i.e., 70 percent in Chogawan and 58 percent in
Jandiala Guru. Shifting values, urban lifestyle, economic factors,
and changing gender roles have led people to prefer nuclear
families for more autonomy, independence, and inancial
stability.It is evident from table 1 that the majority of the
families belongs to a medium family size that is 36 percent from
block Chogawan and 56 per cent from block Jandiala Guru with
ive to eight members per family.A large proportion of farmers
i.e., 38 percent farmers belongs to Semi-medium and Medium
category (36% & 44 % from Chogawan and 40% & 32 % from
JandialaGuru).

Parameters Categories Block Chogawann=50 Block Jandiala Guru n=50 Overall n=100
24-43 23(46) 24(48) 47(47)
43-62 21(42) 22(44) 43(43)
Age 62-81 3(6) 4(8) 7(7)
81-100 3(6) 0 3(3)
Average Age (Mean + SD) 48.300+17.015 43.020+£12.794 45.878+15.128
Illiterate 9(18) 4(8) 13 (13)
Primary 3(6) 0(0) 3(3)
Middle 1(2) 1(2) 2(2)
Education Secondary 8 (16) 13 (26) 21(21)
Senior secondary 28 (56) 18 (36) 46 (46)
Graduate 1(2) 14 (28) 15 (15)
Average education (Mean * SD) 9.040+4.844 11.300+£3.918 10.170+4.528
Family type Nuc.lear 35(70) 29 (58) 64 (64)
Joint 15 (30) 21 (42) 36 (36)
2-5 (Low) 24 (48) 8 (16) 32 (32)
Family size 5-8 (Mediur'n) 18 (36) 26 (52) 44 (44)
8 & above (High) 8 (16) 16 (32) 24 (24)
Average family size (Mean * SD) 5.120+2.026 6.400+1.969 5.760+2.089
Marginal(1-2.5) 5(10) 1(2) 6 (6)
Operational Small (2.5-5) 4(8) 8(16) 12 (12)
land holding Semi medium (5-10) 18 (36) 20 (40) 38(38)
(In acres) Medium (10-25) 22 (44) 16 (32) 38 (38)
Large(25 and above) 1(2) 5(10) 6 (6)
Average operational land (Mean * SD) 8.990+5.817 10.930+9.350 9.960+7.808

Note: figures in parenthesis show percentage.
Land ownership status of the respondents

Table 2 describes that in block Chogawan, 90 percent of the farmers has high land ownership which means most of the farmers
cultivate on their own land and only two and three percent of farmers had low and medium land ownership respectively which means
they cultivate more on leased land. Similarly, in Jandiala Guru, 96 percent of the farmers had high land ownership and only two
percentfarmershad low and medium land ownership. Thisindicates that almost all the farmers cultivate paddy on their own land.

Table 2: Land ownership status of the respondents

Status of land ownership (In per cent) Block Chogawan n=50 Block Jandiala Guru n=50 Overall
Low (0-33) 2(4) 1(2) 3(3)
Medium (33-66) 3(6) 1(2) (4)
High (66-100) 45 (90) 48 (96) (93)

Note: figures in parenthesis show percentage.
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Occupational status of the respondents

The occupational status was divided into four categories as given intable 2. It was found that the majority of the farmers (76 % from
Chogawan and 78 % from Jandiala Guru) are solely engaged in Agriculture, 22 percent of the respondents from Chogawan and 16
percent from Jandiala Guru had their own business along with agriculture. A very small proportion of respondents were involved in
any govt. or private job alongside, two percent in Chogawan, four percent from Jandiala Guru and one percent from Jandiala Guru

respectively.

The data indicates that despite having diverse occupations, a signi icant portion of farmers remains actively involved in agricultural
activities. This suggests a continued connection to the farming sector even amidst other job opportunities. These numbers highlight
the importance of agriculture asalivelihood for many individualsand indinggoinlinewiththe indingsof[10].

Table 3: Occupational status of the respondents

Occupation Block Chogawan n=50 Block Jandiala Guru n=50 Overall

Only Agriculture 38 (76) 39 (78) 77 (77)
Agriculture + Govt. Service 1(2) 2(4) 3(3)

Agriculture + Business 11 (22) 8 (16) 19 (19)
Agriculture+Private job 0(0) 1(2) 1(1)

Note: figures in parenthesis show percentage.

Attitude of respondents towards agrochemical usage on
rice crop

Based on the results of table 4, it was seen that majority of the
farmers owns similar attitude towards respective statements
from both blocks. Large proportion of the farmers strongly
agreed that usage of agrochemicals in the cultivation of rice crop
was unavoidable while, most of them strongly disagreed with
the fact that organic farming is the best alternative for
agrochemical usage. Furthermore, 30 percent farmers of block
Chogawan agrees while same number from Jandiala Guru
strongly disagrees that rice cultivation is not successful without
the use of pesticides. The majority farmers from both blocks
agreed that it is easy to use agrochemicals on rice crops. It was
observed that from both blocks equal per cent of farmers (20 %)
were unsure that it would be better to introduce natural
methods to control diseases and pests in rice crop. Additionally,
40 percent of respondents strongly agreed about the
requirement of training/ awareness regarding agrochemical
usage.However, 28 percent from Chogawan and 20 percent from
Jandiala Guru agreed that used pesticide containers can be

cleaned and used for other purposes whereas, 20 percent from
Chogawan and 16 percent from Jandiala Guru agreed that
biofertilizers can be e ective alternative. A major part of
respondents from Jandiala Guru strongly disagrees while from
Chogawan disagrees thatalarger amount of pesticide use would
have better e ects on pest control and high-quality pesticides
are not dangerous for rice crop. Respondents from both blocks
strongly agree with the fact that using agrochemicalsin rice crop
is necessary and essential whereas they strongly disagree that
use of inorganic fertilizers is not necessary for rice cultivation.
Moreover, 22 percent of respondents from Chogawan disagree
and 20 percent from Jandiala Guru strongly disagree that
wearing protective clothes doesn't have signi icante ect while
spraying pesticides. Respondents from both blocks have
undecided attitudes towards using extra amount of fertilizer to
increase rice yield. Interestingly, majority of respondentsi.e., 12
percent from Chogawan strongly disagree while 18 percent
from Jandiala Guru strongly agrees that pesticides only have
lethale ectson pests.

Table 4: Attitude of respondents towards agrochemical usage onrice crop

Block Chogawan (n=50) Block Jandiala Guru (n=50)
S.No Statement S.A A UD | DA | SD.A | S.A A U.D D.A | SD.A
® | @O @O | @ ® M | @ (] ® (U]
1 It is unavoidable to use agrochemicals in cultivation of rice crop. 42 6 0 0 2 40 2 8 0 0
2 Organic farming is the best alt?rn?tlve of agrochemicals for rice 0 12 10 8 20 0 10 2 8 30
cultivation.
3 Rice cultivation is not successful without the use of pesticides. 16 30 0 0 4 0 6 4 10 30
4 Organic methods of rice cultivation will be very successful. 6 6 12 0 16 4 18 14 14 0
5 Agrochemicals are easy to use in rice crop. 4 40 2 4 0 0 42 6 4 0
6 It is better to introduce natur.al n_1ethods to control diseases and 4 18 20 4 4 4 18 20 4 4
pests in rice crop.
7 There is requirement of training/ awareness among farmers for 40 10 0 0 0 40 8 0 2 0
the use of agrochemicals.
8 Used pesticide containers can be cleaned and used for other 10 28 8 4 0 16 20 4 4 6
purposes.
9 A larger amount of pesticide use w9uld have better effects on 0 8 8 29 10 2 2 6 10 30
pest control in rice crop.
10 High quality pesticides are not dangerous for rice crop. 6 6 8 26 4 0 4 8 8 30
11 Using agrochemicals in rice crop is necessary and essential. 26 20 0 2 2 30 18 2 0 0
12 Pesticides only have lethal effects on pests. 10 6 10 12 12 18 10 12 8 2
13 Use of inorganic fertilizers is not necessary for rice cultivation. 2 4 0 20 24 4 2 0 20 24
14 Wearing protective clothes .doesn t .hzilve significant effect while 0 6 10 22 12 2 8 4 16 20
spraying pesticides.
15 Using extra amount of fertilizer will help in increase of yield. 4 6 16 12 12 4 4 18 14 10
16 Use of biofertilizers can be an effective alternative. 10 20 10 4 6 16 16 8 8 2
352. © 2023 AATCC Review. All Rights Reserved.
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*Abbreviations:

y S.A:Strongly Agree

y A:Agree

y U.D:Unde ined

y D.A:Disagree

y S.D.A:Strongly Disagree

Categorization of attitude of respondents towards
agrochemical usage

Table 5 depicts the attitude score of farmers towards the usage
of agrochemicals on rice crop. It is clear from the table that a
signi icant number of respondents (65%) had highly favorable
attitudes towards usage of agrochemicals with high attitude
scores. Further, 32 per cent of respondents had moderately

favourable attitudes regarding agrochemical usage and only
three percent of the respondents had less favourable attitudes
towards agrochemical usage. These results let outs that
potential reasons for farmers' highly favourable attitude
regarding the use of agrochemicals could be that it can lead to
increased crop production,to mitigate the risk of crop loss due to
pests and diseases, increase yields can lead to greater inancial
gains and positive experiences shared by fellow farmers who
have reaped bene its from agrochemicals can positively shape
farmers' attitudes and practices, thus reinforcing their
inclination towards these substances. The results aligned with
the resultsobtained by [11].

Table5: Categorization of attitude of respondents towards agrochemical usage

Categories (Attitude Score) Frequency (%)
Less favorable attitude(34-44) 3(3)
Moderately favorable attitude (44-54) 32(32)
Highly favorable attitude(54 and above) 65(65)

Note: figures in parenthesis show percentage.

Practices followed by farmers regarding agrochemical
usage inrice crop

In Punjab, Rice is grown once in a year. Table 6 represents the
results of di erent agricultural practices and their adoption
rates in Chogawan and Jandiala Guru.lt was observed that 28
percent of the respondents in Chogawan and 20 percent in
Jandiala Guru gets their soil tested. None of the respondents in
Chogawan use soil health cards, while 22 per cent in Jandiala
Guru use them. The results show that 30 percent of the
respondents in Chogawan and all respondents (100%) in
Jandiala Guru apply neem-coated urea. Only two per cent of
respondentsin Chogawan and eight percentinJandiala Guru use
leaf color charts. None of the respondents in Chogawan observe
ETL,whilesix percentinJandiala Gurudo. InJandiala Guru, six

percent of respondents employ biological control, compared to
zero percent in Chogawan. While eight percent of respondents
inJandiala Guru uses pheromone traps, none of the respondents
in Chogawan do. Growth regulators are not used by any of the
farmers in either block. Only 16 percent of respondents in
Chogawan and signi icantly 96 per cent in Jandiala Guru apply
pre-emergence herbicides while 84 percent of respondents in
Chogawan and four per cent in Jandiala Guru apply post-
emergence herbicides. In neither block did any of the
respondents rotate their spraying routine. All of the
respondents in both blocks clean their spray pumps. Proper
maintenance of equipment ensures e ective pesticide
application.

Table 6: Practices followed by farmers regarding agrochemical usage in rice crop

Practices Block Chogawan n=50 Block Jandiala Guru n=50 Overall
1. Soil Testing 14 (28) 10 (20) 24(24)
2. Soil Health Card 0 (0) 11 (22) 11(11)
3. Apply neem coated urea 15 (30) 50 (100) 65(65)
4. Use leaf colour chart 1(2) 4 (8) 5(5)
5. Observed ETL 0 (0) 3 (6) 3(3)
6. Use Biological control 0 (0) 3 (6) 3(3)
7. Use pheromone trap 0 (0) 4 (8) 4(4)
8. Use growth regulator 0 (0) 2 (4) 2(2)

First Spray of herbicide

9. i. Pre-emergence 8 (16) 48 (96) 56(56)

ii. Post-emergence 42 (84) 2 (4) 44(44)
10. Rotate Spray Schedule 0 (0) 2 (4) 2(2)
11. Use recommended nozzle type 0 (0) 2 (4) 2(2)

Purchase recommended brand

12. of pesticides 0(0) 2(4) 2(2)
13. Clean spray pump 50 (100) 50 (100) 100(100)

Note: figures in parenthesis show percentage.

Relationship between attitude of paddy growers and their socio-economic characteristics

Table 7 shows the data regarding relationship between dependent variable attitude of respondents toward agrochemical usage and
independent socio-economic variables. The table reveals that mass media exposure and education has highly signi icantand positive
correlation with attitude which means people with more mass exposure and higher education have more favourable attitude
towards agrochemical usage whereas, age has highly signi icant and negative correlation with attitude which means that younger

individuals might have slightly more positive attitudes.
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Table7: Relationship between attitude of paddy growers and their socio-economic characteristics

Socio-Economic Variable Correlation coefficient (r- value) P-Value
Age -0.249* 0.12
Education 0.292** 0.003
Family Size -0.166 0.100
Land Holding -0.95 0.350
Mass media exposure 0.322%** 0.001
Training 0.035 0.730

**correlationissignificantat 0.01 level (2 tailed), *correlation is significant at 0.05 level (2-tailed)

CONCLUSION

The study delves into various socio-personal characteristics of
the respondents, shedding light on factors that in luence their
behavior, decisions, and choices related to farming. A signi icant
proportion of younger individuals are there into farming,
However, it was observed that younger generations might
exhibit reduced interest in farming due to various factors.
Education emerges as a pivotal determinant in shaping
respondents' decision-making abilities and ultimately
impacting production outcomes. Furthermore, the analysis
extends to family structures, where the preference of the
majority families is to live as a nuclear family.the majority of
farmers operate on relatively moderate-sized farms, which
could impact their production capacity and overall economic
status. Many farmers rely solely on agriculture as their primary
occupation this suggests that these farmers are particularly
vulnerable to luctuations in agricultural productivity and
market conditions, emphasizing the need for sustainable
agricultural practices and support.A signi icant majority of the
farmers displayed highly favorable attitudes towards the usage
of agrochemicals. This positive perception might contribute to
the widespread use of agrochemicals in farming practices,
underscoring the importance of educating farmers about
responsible and judicious use to mitigate environmental risks.
The study also provides valuable insights into the various
practices followed by the farmers like only a small percentage of
farmers availed soil testing services, a negligible number of
farmers checked Economic Threshold Levels (ETL) before
spraying pesticides, and various other practices.

Future scope of the study: The same study can be conducted in
otherdistrictsor in other statesalso.

The same study can be conducted in other crops also.

The present study will tend help improve the present situation
offarmers by aidinginvarious policy formations.
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