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Abstract

Drip irrigation is an efficient method of watering and has significant impact on the growth of fruits crops. The present study was undertaken
to assess the knowledge and adoption level of drip irrigation in guava crop among farmers of Haryana state. Majority of farmers belonged to
36 to 50 years age group (60.00%), general castes (82.50%), educated up to graduation and above (67.50%), having no membership of social
organization (70.00%), belonged to joint families (67.50%), having high income (40.00%) and having medium family size and high mass
media exposure (67.50%). Knowledge level of majority of sampled farmers was high (65.00%) followed by moderate (25.00%) level. Forty
five percent farmers had high adoption level and 35 percent had moderate level. A number of socioeconomic characteristics, including age,
land ownership, income, exposure to mass media, education, and socioeconomic position, have been found to be strongly correlated with the
degree of awareness and use of drip irrigation in guava crops. The conclusion is that in order to see a broader adoption of micro-irrigation

technology, more work has to be done to improve farmers' understanding of drip irrigation.
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Introduction

Through an efficient network of pipes, tubes, etc., drip
irrigation delivers water directly to the base root zone of
plants. This strategy is regarded as a game-changer for
India's entire agricultural ecosystem. In comparison to
conventional agricultural practices, it results in the
conservation of runoff water. Guava crops additionally
benefit greatly from drip irrigation given that they need
consistent, sufficient moisture for healthy growth and fruit
development. Drip irrigation is thus even more essential for
crops like guava that require extensive use of water.

The production of guava is particularly substantial in India,
which ranks among the world's top producers of the fruit.
India produces 5.59 metric tonnes of guava or up to 45% of
global production. (Statistica, 2023) 161, India's appetite for
fruit crops continues to rise rapidly as a result of the
country's expanding population, high nutritional value, and
rising level of life. With a total area under guava of 359
thousand hectares, the top five producing states of guava are
Uttar Pradesh, Madhya Pradesh, Bihar, Andhra Pradesh, and
Haryana. Compared to its size, the state of Haryana
contributes 6% of the nation's total guava output. (Board,
2022) Bl As far as the total production is concerned,
Haryana alone produced 291.34 ton thousand in 2023 which
is an increment from 87.05 ton thousand in 2013 (Database,
2023) M. With these facts in mind the study was undertaken
among the farmers of Haryana for determining the
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knowledge and adoption levels of drip irrigation with
respect to the Guava crop.

Materials and Methods

The study was conducted in Sirsa, Fatehabad and Hisar
districts of Haryana. In Sirsa district respondents were
selected from Darbi, Bajekan, Patli Dabur, Suchan,
Baruwali and Nirban villages. In Fatehabad district
respondents were selected from Gillan Khera, Khara Kheri,
Bodiwala, Dhingsara and Jandli Kalan. Similarly from Hisar
district respondents were selected from Arya Nagar, Kharia,
Dhobi, Kirtan, RawalwasKalan, Rawalwas Khurd,
Matharsham, Nathwana, Muklan, Gawar Nangthala and
Hindwan. From these selected districts, 80 respondents were
taken randomly. Interview schedule was prepared to collect
the desired information as per objectives. Finally selected
respondents were surveyed with the help of interview
schedule personally. Suitable statistical techniques were
used as per objectives of the study.

Questions concerning the many facets of DIS knowledge
were developed with the assistance of the horticulture
department's collaborator and literature. There were a total
of twenty questions, including ones about yield increase
over conventional methods, water conservation, knowledge
of subsidies, water requirement, use of chemical fertilisers,
filter checking, minimal water waste and use of saline water,
application of liquid fertiliser, variety, reduction of weed
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problem, computer run, and improvement of soil health.

Response options were complete knowledge, limited

knowledge, and no knowledge. Three points were awarded

for complete knowledge, two for partial knowledge, and one

point for ignorance. By considering the following factors, an

index was created to gauge the farmers' degree of drip

irrigation adoption. (i) The maximum number of years that

drip irrigation can be used (ii) Crop intensity (iii) farmers'

adopted drip irrigation area (iv) high yield (vi), less weed

(vii), less work (v), high revenue, etc. An index was created

to gauge the farmers' level of drip irrigation adoption, and

each farmer's index score was determined by accounting for

several factors like.

1. Area under drip irrigation (upto2.5 t05.0 acres -1score,
5.1t010.0 acres -2,10.1 t025 acres-3)

2. Year of installation of DIS (less than 2 years — 1, 2-3
years — 2, more than 3 years- 3)

3. Cropping intensity (only one crop — 1, two crops — 2,

three and more crops — 3)

High yield (yes — 2) (No - 1)

Less weeds (Yes -2, No -1)

Income (Rs. 2-5 lakhs -1) (5.1-8 lakhs — 2) (above 8

lakhs — 3)

7. Less labour requirement (Yes -2, No — 1)

8. Cash crop (Yes -2, No—1)

9. Percentage of area under drip irrigation to total area
(upto 20% - 1, 20-50% - 2, more than 50% - 3)

10. Disease control (Yes -2, No -1)

11. Soften the soil (yes -2, No -1).

ISR

Each responder received a score, which was then classified
as low, moderate, or high degree of adoption. In order to
derive relevant conclusions, the data gathered from the
respondents' replies was appropriately categorised, collated,
and analysed using statistical methods including frequency
distribution, percentages, chi-square, and coefficient of
contingency analysis.

Results and Discussion

Scio-economic characteristics of respondents

The respondents’ personal profiles indicted that the majority
of farmers (60.00%) belonged to the 36-50 age group,
followed by the 25-50 age group (20.00%) (Fig 1). In terms
of caste, just 17.50% belonged to disadvantaged castes,
while the vast majority (82.50%) were from general castes.
Nobody belonged to the Scheduled Castes.

More than two third of respondents (67.50%) were educated
up to graduation and above level followed by 17.50 percent
educated upto middle level (Fig 2). Overwhelming majority
(97.50%) were married and having no membership of social
organization (70.00%). Two fifth majorities of respondents
(40.00%) were having land above 10 hectares (Fig 3),
belonging to joint families (67.50%), having high income
(40.00%) and having medium (67.50%) and small (22.50%)
family size. Two third majorities of the respondents
(67.50%) were having high level of mass media exposure
(Fig 4) and 50.00 percent were having high socio-economic
status whereas forty percent were having medium SES. A
large majority were not having any subsidiary occupation
(85.00%) and no animal possession (62.50%). Only 22.50
percent were rearing more than one animal in their families.
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Fig 1: Age distribution of respondents
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Fig 2: Education profile of respondents
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Fig 3: Land holding of respondents
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Fig 4: Mass media exposure

Knowledge Level of farmers about drip irrigation

Knowledge level of the farmers regarding Drip Irrigation
Systems goes a long way in strengthening the position of
farmers in Haryana. The knowledge and information
regarding the intricacies of DIS have varied features which
contribute to better yield and returns for the farmers. The
knowledge levels of the farmers associated with Drip
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Irrigation technology and Guava cultivation are multifaceted
on various fronts. The knowledge levels revolve majorly
around the knowledge about improved varieties, methods of
propagation, orchard management, knowledge about
irrigation features in addition to the fertilizers and pesticides
to be used. A hallmark in the knowledge levels has been the
information about diseases and pest attacks. Farmers'
knowledge of drip irrigation systems was evaluated through
the creation of 20 questions, each with three possible
answers: full knowledge, partial knowledge, and no
knowledge; water saving; knowledge of subsidies; water
requirement; use of chemical fertilisers; checking of filters;
minimal water waste and use of saline water; applications of
liquid fertilisers; reduction of weed problems; computer-
run; and improvement of soil health. The total score for each
respondent was determined by adding up all the points, and
knowledge of drip irrigation was classified as low,
moderate, and high. (Table 1). As far as knowledge about
drip irrigation, the majority of sampled farmers had high
knowledge (65.00%) followed by moderate status of
knowledge pertaining to Drip Irrigation (25.00%) and only
10.00% had low knowledge as shown in Fig.5.

Table 1: Knowledge level of respondents about drip irrigation.

Level of Knowledge Frequency (%)
Low (30-38) 08(10.00)
Moderate (39-47) 20(25.00)
High (48-57) 52(65.00)
N Low
45%
B Moderate
High

Fig 5: Knowledge Level of farmers about drip irrigation

In the study conducted in the Bundi district of Rajasthan, it
was seen that the overall knowledge levels were medium to
high for 78.57 percent of the farmers. It was further reported
that the farmers had high knowledge about the improved
varieties and interval of irrigation, insect pests of guava and
common diseases associated with Guava cultivation with
Drip Irrigation technology (Bangarva et al. 2013) Xl The
same study also pointed out the direct relationship between
Socio-Personal and Family variables and the Knowledge
levels of the farmers. It was reported that an overwhelming
majority of farmers (86.5%) were graduates. The results are
in consonance with the other findings in the studies towards
wheat production and citrus plantation (Singh et al., 2010)
(331 (Singh, et al., 2003) 4. Kumari et al. (2022) [*31 reported
that the majority of farmers in the citrus crops had
knowledge levels high (61.67%) followed by moderate
(31.67%) and low (6.67%) levels.

The research done in the major part of North Indian states
has produced similar results due to the corresponding
knowledge levels and variables. In the Muzaffarnagar
district of Uttar Pradesh, it was reported appropriate
knowledge levels are the recommended for having

www.extensionjournal.com

https://www.extensionjournal.com

profitability in the new and improved Guava varieties. An
overwhelming majority of the farmers (93.75%) of the
farmers reported having knowledge about newer varieties of
Guava saplings available in the market and the filling
material to be used with them. Similarly, the knowledge
about judging the ripe fruit, packaging for short and long-
distance markets, and application of various growth
regulators and insecticides was found to be medium to high
for an overwhelming population (Bharti, et al., 2023) 21, The
study also looked at the knowledge imparted by the KVK
professionals and other farm leader farmers in extending the
area under Guava cultivation. The study in the
Muzaffarnagar district is in consonance with the research
undertaken in Karnataka regarding knowledge of Drip
Irrigation and various fruit crops (Jadhav et al., 2013) [¢,
Approximately two-thirds of the farmers (65%) in the
Kannada region of Karnataka who participated in the
groundbreaking work on post-harvest management of fruit
crops, primarily mango and guava, had a high level of
knowledge regarding improved guava varieties that could be
used with drip irrigation and other micro-irrigation
techniques. The increase in the knowledge levels has been
attributed to the self-help groups and local farmers’
organizations who have undertaken novel methods to
educate the farmers and increase their knowledge levels
(Modi et al., 2010) [,

Association of socio-economic factors with knowledge
level: In terms of the relationship between socioeconomic
factors and respondents' knowledge of drip irrigation, it was
discovered that those in the 36-50 year age range (83.34%),
with high exposure to mass media (70.37%), high SES
(80.00%), a significant income (85.72%), education up to
graduation and beyond (79.63%), large families (100.00%),
large land holdings (100.00%), and nuclear family
membership (65.38%) had the highest level of knowledge.
Chi-square findings showed that the knowledge level of
producers was related to their SES, age, education, amount
of land they owned, income, and exposure to the media.
(Table 2).

Nearly three-fourths (81.11%) of the respondents to the
study on the knowledge levels of Gujarati farmers had
medium to high levels of exposure to the media and
extension activities. (Sardhara et al., 2020) 2. Similar
results in the studies of (Bhargava et al, 2013; Rao et al.,
2019; Mishra and Kaur, 2023) [ 1% 2 and (Navya and
Nayka, 2021) I put forth a clear and direct association
between the level of education and level of knowledge by
the farmers in Rajasthan, Telangana and Karnataka
respectively.

Level of adoption of drip irrigation

Knowledge forms one side of the coin on which Adoption
acquires the other side. Having pre-requisite knowledge
about the cultivation of the Guava crop is just one step
towards having a positive impact on the socio-economic
sphere of the farmers. The farmers after acquiring adequate
information about the crops tend to still shy away from the
adoption of the same skills. The issues around adoption
revolve around the technical aspects such as the absence of
a guidance force, inadequate availability of land and half-
hearted training regarding guava production, managerial
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problems such as low productivity and absence of agencies

supporting  guava

production  and
considerations (Upadhyay et al., 2018) 171,

socio-personal

For the purpose of measuring the adoption levels, an index
has been developed which has been desriberd in the

Table 2: Association of socio-economic variables with knowledge level about drip irrigation.
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methodology. According to the findings of the adoption of
drip irrigation, a higher percentage of farmers (45.00%) had
a high degree of adoption. Drip irrigation was used at a
moderate and low level in the remaining 35.00% and
20.00%, respectively as shown in Table 3.

Age (years) Low Moderate High Total
Up to 35 years 04(25.00) 08(50.00) 04(25.00) 16(20.00)
36 to 50 years 04(8.33) 04(8.33) 40(83.34) 48(60.00)

Above 50 years 00(00.00) 08(50.00) 08(50.00) 16(20.00)
Total 08(10.00) 20(25.00) 52(65.00) 80(100)
y?=25.46* C=0.49
Caste
General 07(10.60) 17(25.76) 42(63.64) 66(82.5)
Backward 01(7.15) 03(21.43) 10(71.43) 14(17.5)
x%=0.33 C=0.06
Education level of the respondents
Primary 01 (25.00) 01 (25.00) 02(50.00) 4 (50.00)
Upto Middle 06(42.85) 07(50.00) 01(07.15) 14(17.50)
Sec. &Sr. secondary 01(12.50) 01(12.50) 06(75.00) 08(10.00)
Graduation and above 0(0.00) 11(20.37) 43(79.63) 54(67.50)
¥?=34.48* C=0.53
Type of family
Nuclear 03(11.54) 06(23.08) 17(65.38) 26(32.50)
Joint 05(9.25) 14(25.93) 35(64.82) 54(67.50)
x%=0.15 C =04
Size of family (members)
Small (upto 4) 03(16.67) 05(27.77) 10(55.56) 18(22.50)
Medium (5 — 8) 05(9.26) 15(27.78) 34(62.96) 54(67.50)
Large (above 8) 0(0.00) 0(0.00) 8(100.00) 8(10.00)
¥%=5.64 C=0.25
Size of land holding (hac)
Small (1 to 2.0) 8(50.00) 4(25.00) 4(25.00) 16(20.00)
Semi medium (2.1to 4.0) 0(0.00) 4(33.34) 8(66.66) 12(15.00)
Medium (4.1 to 10.0) 0(0.00) 12(60.00) 8(40.00) 20(25.00)
Large (Above 10.0) 0.(0.00) 0(0.00) 32(100.00) 32(40.00)
%?=62.03* C =0.66
Income of the family (in Rs.)
Low 02(20.00) 00(00.00) 08(80.00) 10(16.67)
Medium 01(04.54) 16(73.73) 05(22.72) 22(36.67)
High 01(03.57) 03(10.71) 24(85.72) 28(46.67)
x%=27.89* C=0.56
Social participation
Nil (0) 05(8.93) 15(26.79) 36(64.28) 56(70.00)
Low (1) 02(9.10) 04(18.18) 16(72.72) 22(27.50)
High (2) 1(50.00) 1(50.00) 0(0.00) 2(2.50)
¥?=5.77 C=0.25
Marital Status
Married 8 (10.26) 18(23.07) 52(66.67) 78(97.50)
Widower 0 (0.00) 2(100.00) 0(0.00) 2 (2.50)
y%= 6.15* C=0.26
Mass media exposure
Low (upto 9) 3(75.00) 1(25.00) 0(0.00) 04(5.00)
Medium (10-17) 1(4.54) 7(31.82) 14(63.64) 22 (27.50)
High (above 17) 4(7.40) 12(22.23) 38(70.37) 54(67.50)
y?=21.34* C =0.45
Socio economic status
Low (12-18) 04(50.00) 4(50.00) 0(0.00) 08(10.00)
Medium (19-24) 4(12.50) 8(25.00) 20(62.50) 32(40.00)

High (25-31) 0(0.00) 08(20.00) 32(80.00) 40(50.00)

2= 26.02* C=0.49

Figures in parentheses denote percentage
*and **Significant at 5% and 1% level.
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Fig 6: Level of adoption of drip irrigation

Association of socio-economic factors with adoption level
The level of adoption forms the most intrinsic step in this
wave of Micro Irrigation Technologies such as Drip
Irrigation. Only having adequate knowledge about the
technicalities is not important; hence, the level of adoption
of novel techniques is the marker towards knowing the
extent of Drip adoption. Several socioeconomic
characteristics were discovered to have an impact on the
degree of drip irrigation adoption for guava crops (Table 4).
The adoption level of drip irrigation was shown to be highly
correlated with the age of the farmers, with the majority of
those in the 36-50 age range (58.33%) having a high degree
of adoption. The degree of drip irrigation adoption and the
respondents’ caste were found to be insignificantly
correlated. Compared to general castes (40.91%), backward
caste groups (64.29%) had a comparatively higher adoption
rate of drip irrigation. The extent to which farmers were
using drip irrigation was shown to be substantially
correlated with the size of their landholdings. Two-thirds of
semi-medium and big growers widely used drip irrigation
for guava crops.

Table 3: Adoption level of respondents about drip irrigation.

Level of adoption Frequency (%)
Low (12-14) 16(20.00)

Moderate (15-17) 28(35.00)
High (18-21) 36(45.00)

The degree of drip irrigation adoption was similarly
influenced by family size. However, there was no
discernible correlation between it and the drip irrigation
level. The percentage of respondents with big families had a
high degree of adoption (75.00%). The degree to which
farmers used drip irrigation was shown to be strongly
correlated with their exposure to the mass media. The
majority of farmers with medium (59.09%) and high
(42.59%) levels of exposure to the media used drip
irrigation at a comparatively high rate. Individuals with less
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exposure to mass media had a low degree of drip irrigation
adoption (100.00%). In the Punjabi area of Mansa, the
implementation of several crop management methods and
practices, including as the usage of fertiliser, seed, and Bt
cotton hybrids, resulted in a 138% increase in total output.
Impact of socio-economic factors on adoption of drip
irrigation in cotton crop was also found by Kumari et al.
(2022) 231,

The implementation of drip irrigation systems in the guava
crop was also influenced by the socioeconomic position of
the farmers. The results of the analysis made it abundantly
evident that farmers with high rates of drip irrigation
adoption also had high socioeconomic class (60.00%), and
vice versa. Additionally, a significant correlation was
discovered between these two characteristics. On the vivid
account of knowledge and adoption among the citrus fruits
growers in Haryana, it was reported widely and profusely
that three-fourths of the farmers had medium to high
adoption levels. The degree to which farmers were using
drip irrigation was shown to be strongly correlated with
socioeconomic parameters including wealth, the size of their
landholding, exposure to the media, etc. (Kumari et al.,
2022) 131, Similar and undistinguishable results were also
seen in the study by (Prajapati et al., 2016) where it was
noted that around 60 percent of the respondents had high
adoption levels. On the same lines, it was seen in the studies
in the Western Uttar Pradesh that around 65 percent (almost
two-thirds) of the farmers had medium to high adoption
levels (Yadav et al., 2019) 9. According to (Sharma et al.,
2022) 31 research, the adoption level of those surveyed was
positively correlated with age, area of land, yearly income,
social involvement, and exposure to mass media, with the
exception of education, socioeconomic position, and caste.
The technical issues have come to the forefront in the study
undertaken in Northern India where supply chain
mismanagement and hiccups in the delivery system leading
to rotten produce become the major hindrance in the
adoption of novel though expensive technology such as Drip
Irrigation (Imtiyaz & Soni, 2013) Bl Likewise, in the early
2000s, the low adoption among farmers for Drip Irrigation
was revealed in Allahabad due to similar problems of
untimely payment and the poor market-driven demand of
the Guava crop (Mathi & Pandey, 2008) ["],

Overall, it can be said that a variety of characteristics,
including socioeconomic position, age, income, and the
amount of landholdings, contributed significantly to the
adoption of drip irrigation techniques in the guava crop. In
order to increase the level of drip irrigation adoption among
farmers, it is necessary to enhance mass media exposure,
extension contacts, trainings, education, etc. in rural areas.
This is because the low level of adoption was primarily
caused by small landholdings, low mass media exposure,
socioeconomic status, and lack of knowledge.
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Table 4: Association of socio-economic variables with adoption level of drip irrigation.

Age (years) Low Moderate High Total
Up to 35 years 12(75.00) 0(0.00) 04(25.00) 16(20.00)
36 to 50 years 04(8.34) 16(33.33) 28(58.33) 48(60.00)

Above 50 years 0(0.00) 12(75.00) 4(25.00) 16(20.00)
Total 16(20.00) 28(35.00) 36(45.00) 80(100)
1?=48.36* C=0.61
Caste
General 14(21.22) 25(37.87) 27(40.91) 66(82.50)
Backward 02(14.28) 03(21.43) 09(64.29) 14(17.50)
y%=2.57* C=0.17
Size of land holding (hac)
Small (1 to 2.0) 08(50.00) 08(50.00) 00(00) 16(20.00)
Semi medium (2.1to 4.0) 04(33.33) 0(0.00) 08(66.67) 12(15.00)
Medium (4.1 to 10.0) 4(20.00) 08(40.00) 08(40.00) 20(25.00)
Large (Above 10.0) 0(0.00) 12(37.50) 20(62.50) 32(40.00)
% %=30.83* C =0.52
Type of family
Nuclear 6(23.08) 8(30.77) 12(46.15) 26(32.50)
Joint 10(18.52) 20(37.03) 24(44.45) 54(67.50)
x%=0.39 C =0.07
Size of family (members)
Small (upto 4) 6 (33.34) 05(27.78) 07(38.88) 18(22.50)
Medium (5 — 8) 10(18.52) 21(38.89) 23(42.59) 54(67.50)
Large (above 8) 0(0.00) 02(25.00) 6(75.00) 08(10.00)
x%=5.81 C=0.26
Level of education of the respondents
Primary 02(50.00) 0(0.00) 02(50.00) 04(5.00)
UptoMiddle 04(28.57) 04(28.57) 06(42.86) 14(17.20)
Sec. &Sr. secondary 1(12.50) 03(37.50) 04(50.00) 08(10.00)
Graduation and above 9(16.67) 21(38.88) 24(44.45) 54(67.50)
x%=6.44 C=0.27
Income of the family (in Rs.)
Low 06(60.00) 01(10.00) 03(30.00) 10(16.67)
Medium 07(31.82) 10(45.45) 05(22.73) 22(36.67)
High 08(28.57) 04(14.29) 16(57.14) 28(46.67)
x%=11.99* C=0.40
Social participation

Nil (0) 9(16.07) 22(39.29) 25(44.64) 56(70.00)
Low (1) 5(22.73) 6(27.27) 11(50.00) 22(27.50)

High (2) 2(100.00) 0(0.00) 0(0.00) 02(2.50)

2=9.31* | C=0.32
Mass media exposure
Low (upto 9) 04(100.00) 00(0.00) 00(00) 04(5.00)
Medium (10-17) 2(9.09) 7(31.82) 13(59.09) 22(27.50)
High (above 17) 10(18.52) 21(38.89) 23(42.59) 54(67.50)
x%=18.71* Cc=041
Socio economic status

Low (12-18) 8(100.00) 0(0.00) 0(0.00) 08(10.00)
Medium (19-24) 8(25.00) 12(37.50) 12(37.50) 32(40.00)

High (25-31) 0(0.00) 16(40.00) 24(60.00) 40(50.00)

y2=43.14* C=0.59

Figures in parentheses denote percentage
*and **Significant at 5% and 1% level.

Conclusion

The majority of tested farmers in the districts of Hisar,
Fatehabad, and Sirsa had a high (65.00%) Ilevel of
knowledge regarding drip irrigation systems, followed by a
moderate (25.00%) level of knowledge, according to the
data analysis. Of the farmers, 45% had a high adoption rate,
and 35% had a moderate rate. The statistics showed that drip
irrigation had a cumulative socioeconomic impact on 45.0%
and 30.00 percent of the population, respectively, at a high
and medium level. A number of socioeconomic
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characteristics, including age, land ownership, income,
exposure to mass media, education, and socioeconomic
position, have been found to be strongly correlated with the
degree of awareness and use of drip irrigation in guava
crops. The conclusion is that more work has to be done to
educate farmers about drip irrigation so that it may be used
more widely.
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