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Abstract: This study aims to find: training models, teaching materials, and methods for socializing and implementing
models that can be a reference used to train farmers to carry out integrated pest control (IPM) as an effort to increase
production and sustainable income in technical irrigation areas. Research location in the technical irrigation area of South
Sulawesi Province. Research respondents were selected by purposive method, as many as 300 people. The research variables
are: training model, teaching material, socialization method, and application of integrated pest control model. Data collection is
done by giving questionnaires to respondents. Validation of models and teaching materials is carried out by relevant experts.
The data analysis technique used is descriptive qualitative analysis. The results of the study are: Integrated pest control training
model in technical irrigation areas, consisting of seven steps, namely: 1) needs analysis, 2) determining teaching material, 3)
formulating objectives, 4) developing and validating materials, 5) preparing tests, 6) carry out training, and 7) conduct an
evaluation.
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farming [3]. Brundtland, states that excessive use of
chemicals threatens the lives of humans and other species [4].
Ithof said that: One of the efforts of humans in the context of
caring for the environment is to limit human behavior in each
of its activities in accordance with the contents contained in
the Law on the Environment, so that between humans and
nature there is a balance that is always maintained and
preserved. Human behavior that always cares about the
environment, one aspect, can be realized [5] Muhammad
Ardi's, research about several factors that influence the
behavior of farmers in farming and preserving the
environment in several irrigation areas in South Sulawesi
Province [6]. The results showed that the behavior of farmers
is strongly influenced by: issues of knowledge, attitudes, and
motivation to care for the environment. Research by
Muhammad Ardi and Faizal Amir, in the wet farming area of
Soppeng Regency, found that environmental knowledge,
attitudes, and behavior of farmers preserving the environment
are classified as regions [7].

Goad in Hanrahmawan, developed a training model

1. Introduction

The Technical Irrigation Area is a sub system of the overall
ecosystem structure, and is a built environment for farmers.
The area of Technical Irrigation, a state investment that is of
enormous value, is a target area for farmers to try farming.
The Law of the Republic of Indonesia Number 32 of
concerning Environmental Protection and Management
explains that everyone has the right to a good environment
and must maintain and preserve it [1]. Affandi, said that:
Environment, which is a unity of space with all objects,
power, conditions, and living things, including humans and
their behavior, which affects the continuity of life and
welfare of humans and other living things, due to the fact that
shows that the level of environmental damage is very high
and tend to get higher, relatively easy to find. [2].

Minister of the Environment Regulation No. 01, About
Management of Water Pollution Control explained that the
use of chemicals for controlling insects, pests, weeds, and
fungi in agricultural areas has increased the productivity of
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through several stages whose cycle consisted of: (a) training
needs analysis, (b) designing training approaches, (c)
developing training materials, (d) conducting training, and (e)
evaluating and repair training [8]. Banathy in Sanjaya,
designed a learning program into six stages as follows: (a)
analyzing and formulating objectives, (b) formulating test
criteria, (c) analyzing and formulating learning activities, (d)
designing systems, (e) implement, and (f) make
improvements and changes based on evaluation [9]. Dick and
Carey in Sanjaya (2011) designed a training model that began
with: (a) identification of objectives, (b) formulating tests, (c)
developing learning strategies according to objectives, and (d)
conducting evaluations [9]. Soerjani, et al. states that the
environment is a living system in which there is human
intervention in the ecosystem [10].

Irrigation, according to Hariyanto, is networks are needed
by farmers who need available resources (human, equipment,
materials). To place resources, we need a model that
influences the implementation of the use of irrigation in
systematic detail, so that it can predict the running of the
program. [11]. Pasandaran, states that the effort that needs to
be done in the management of irrigation water is the
regulation and provision of water according to the needs of
the plant or farming effort being pursued [12]. Anwar
Adilaga, states that conservation farming is a farming
business that pays attention to erosion prevention, such as: (1)
maintaining the recycling of soil organic matter so that it can
be maintained at a level that benefits plants, (2) maintaining
and increasing soil fertility by providing fertilizer in
accordance with the needs of farming and soil conditions,
and (3) using land according to his ability [13]. Marchel,
states that farming is the study of how to allocate resources
owned by farmers to run effectively and efficiently, and
utilize these resources in order to obtain the highest profit
[14].

Oka, states that integrated pest control (IPM) or integrated
pest control (IPC) is pest management that uses all
appropriate techniques and methods in harmonious and
harmonious ways and maintains pest populations below the
level that causes economic damage. in environmental
conditions and population dynamics of the pest species
concerned [15]. Marry and Robert, states that integrated pest
control (IPM) should be understood as an ecology-based pest
control strategy that focuses on natural mortality factors such
as natural enemies and weather and seeks to control tactics
that disrupt these factors to a minimum [16]. Untung (2006)
states that the use of pesticides is the last alternative.
Furthermore it is said that the application of IPM refers to
four principles, namely: (1) Healthy plant cultivation, (2)
Conservation of natural enemies, (3) Regular ecosystem
monitoring, and (4) Farmers as determinants of control
decisions or as IPM experts [17].

2. Research Methods

The research approach is research development. The stages
of the research are as follows: (1) conducting survey research

to study and find training models and teaching materials in
conducting integrated pest eradication; (2) developing
teaching materials found relating to the eradication of
integrated pests as an effort to increase farm production and
sustainable farmers' income in technical irrigation areas. The
research location is the technical irrigation area of South
Sulawesi Province. The sample area was chosen by
purposive sampling method, namely Saddang irrigation area,
Langkemme irrigation area, and Bantimurung irrigation area.
The research respondents were selected by purposive method,
as many as 300 people. Data collection is done by giving
questionnaires. Validation of models and teaching materials
is carried out by relevant experts. Analysis of the data used is
qualitative descriptive analysis.

3. Results and Discussion

3.1. Training Model that Can Be a Reference in Fostering
Farmers Conducting IPM as an Effort to Increase
Production and Income in a Sustainable Manner

3.1.1. Conduct a Needs Analysis

The results of an analysis of 300 samples showed that
17.33% expressed strongly agree, and 82.67% agreed. It can
be concluded that conducting a needs analysis is the first step
in determining a training model. Analysis of training needs is
very important to know before designing training. Needs
analysis is the basis for developing training materials for
farmers conducting IPM. These findings are in line with
Hanrahmawan's, model which states that needs analysis is the
first step in formulating a training model [8].

3.1.2. Determine Teaching Material

The analysis of 300 samples showed that 30% expressed
strongly agree, strongly agreed, 68% agreed, and 2%
expressed doubt. It can be concluded that determining the
teaching material is the second step in determining the
training model. Training material is the main and important
element in a training activity for farmers conducting IPM.
This finding is in line with Nadler, who developed a training
model known as The Critical Events Model (CEM) or called
the open training model, in which one step is to determine
teaching material [18].

3.1.3. Formulate Learning Objectives

The analysis of 300 samples showed that 18% stated
strongly agree stated strongly agreed, 73.34% stated agreed,
4% expressed doubt, and 0.33% stated disagreed. It can be
concluded that formulating learning objectives is the third
step in determining the training model. The learning
objectives are the directors in a training activity for farmers
conducting IPM. This finding is in line with Djudju Sudjana's
statement, which states that one of the steps in determining
the training model is to formulate learning objectives [19].

3.1.4. Develop and Validate Material
The results of an analysis of 300 samples showed that
22.33% stated strongly agreed stated strongly agreed, 78%
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stated agreed, 2.67% expressed doubt, and 1.33% stated
disagreed. It can be concluded that developing and validating
teaching materials is the fourth step in determining the
training model for farmers conducting IPM.

3.1.5. Formulate and Arrange Tests

The results of an analysis of 300 samples showed that
22.33% stated strongly agreed stated strongly agreed, 75.67%
stated agreed, and 2% expressed doubt. It can be concluded
that formulating and compiling tests is the fifth step in
determining the training model for farmers conducting IPM.
The findings of this study are in line with what was stated by
Djudju Sudjana, which states that one of the steps in
determining the training model is to formulate and arrange
tests so that the success of the training can be measured [19].

3.1.6. Carry Out Counseling and Training

The results of an analysis of 300 samples showed that as
many as 26% expressed strongly agree stated strongly agreed,
73% stated agreed, and 1% stated disagreed. It can be
concluded that conducting counseling and training is the
sixth step in determining the training model for farmers
conducting IPM. These findings are in line with the
explanation of Hanrahmawan, which states that one of the
steps in determining the training model is conduct the
training [8].

3.1.7. Conduct an Evaluation

The analysis of 300 samples shows that 24% expressed
strongly agree, strongly agree, and 76% agree. It can be
concluded that conducting an evaluation is a step in
determining the training model for farmers conducting IPM.
These findings are in line with the model of Hanrahmawan,
and Djudju Sudjana, which states that one of the steps in
determining the training model is to conduct an evaluation.
The evaluation aims to measure the success of training
participants ~ while  simultaneously = measuring  the
effectiveness and efficiency of the training model applied [&],
[19].

3.2. Teaching Material Needed by Farmers in Conducting
IPM in an Effort to Increase Production and Income
in a Sustainable Manner

3.2.1. Material on Integrated Pest Eradication

The results of an analysis of 300 samples showed that
17.67% stated strongly agree stated strongly agreed, 79.67%
stated agreed, and 2.66% expressed doubt. It can be
concluded that integrated pest eradication material in wet
farming areas is needed by farmers in conducting IPM. The
material, it is important given to farmers so that their
understanding of pest eradication in an integrated manner can
increase.

3.2.2. Material About the Types of Pesticides

The analysis of 300 samples shows that 21% expressed
strongly agree, strongly agreed, 75% stated agree, and 4%
expressed doubt. It can be concluded that the material about
the types of pesticides is needed by farmers in conducting

IPM. The material is very important given to farmers so that
farmers have insight into the types of pesticides in farming.

3.2.3. Material About Plants that Can Be Used as Natural
Pesticides

The results of an analysis of 300 samples showed that
17.67% stated strongly agree stated strongly agreed, 78.67%
stated agreed, and 3.66% expressed doubt. It can be
concluded that material about plant types that can be used as
natural pesticides is needed by farmers in conducting IPM in
an effort to increase production and income in a sustainable
manner in technical irrigation areas. The material is very
important given to farmers so that farmers can take
advantage of farming.

3.2.4. Material About the Dose of Chemical Pesticides

The results of the analysis of 300 samples showed that
27.33% stated strongly agreed, strongly agreed, and 72.67%
agreed. It can be concluded that the material about the dose
of chemical pesticides is needed by farmers in conducting
IPM. The material is very important given to farmers so that
farmers do not use it wrongly in farming.

3.2.5. Material About Environmentally Friendly Pesticides

The analysis of 300 samples shows that 32% expressed
strongly agree, strongly agreed, 65% agreed, and 3%
expressed doubt. It can be concluded that materials about
environmentally friendly pesticides are needed by farmers in
conducting IPM. The material is very important given to
farmers so that farmers do not choose chemical pesticides in
farming.

3.2.6. Material on How to Use Pesticides

The analysis of 300 samples showed that 29% agreed
strongly, and 71% agreed. It can be concluded that the
material on how to use pesticides is needed by farmers in
conducting IPM. The material is very important given to
farmers so that farmers do not use chemical pesticides wrong
in farming.

3.2.7. Material About Pests and Types of Pests

The results of the analysis of 300 samples showed that as
much as 41.33% stated strongly agreed stated strongly agreed,
and 58.67 stated agreed. It can be concluded that the material
about pests and types of pests needed by farmers in
conducting IPM. The material is very important given to
farmers so that farmers can identify pests and types of pests
in farming.

3.3. Methods, Socializing and Applying Training Models for
Farmers in Conducting IPM

3.3.1. Introduce the Contents of the Training Material

The results of an analysis of 300 samples showed that
32.33% stated strongly agreed, strongly agreed, 63.67%
stated agreed, and 4% expressed doubt. It can be concluded
that introducing the contents of the training material to
relevant stakeholders is the first step that must be taken in
socializing and implementing a training model for farmers in
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conducting IPM.

3.3.2. Communicating the Objectives and Benefits of the
Training

The results of an analysis of 300 samples showed that 33%
stated strongly agree stated strongly agreed, 64% stated
agreed, and 3% expressed doubt. It can be concluded that
conveying the objectives and benefits of training to relevant
stakeholders is the second step that must be taken in
socializing and implementing a training model for farmers in
conducting IPM.

3.3.3. Selecting Training Participants

The results of an analysis of 300 samples showed that
22.67% stated strongly agreed stated strongly agreed, 75.67%
stated agreed, and 1.66% expressed doubt. It can be
concluded that selecting training participants is the third step
that must be taken in socializing and applying training
models for farmers in conducting IPM.

3.3.4. Determine the Training Schedule and Place

The results of the analysis of 300 samples showed that
32.33% stated strongly agreed stated strongly agreed, 61%
stated agreed, and 6.67% expressed doubt. It can be
concluded that determining the schedule and place of training
is the fourth step that must be taken in socializing and
implementing a training model for farmers in conducting
IPM.

3.3.5. Determine the Number of Training Participants

The results of an analysis of 300 samples showed that
41.33% stated strongly agreed, strongly agreed, 54.67%
stated agreed, and 4% expressed doubt. It can be concluded
that determining the number of training participants is the
fifth step that must be taken in socializing and implementing
a training model for farmers in conducting IPM.

3.3.6. Provide Direction to the Trainees

The results of an analysis of 300 samples showed that 39%
stated strongly agree stated strongly agreed, 55% stated
agreed, and 6% expressed doubt. It can be concluded that
giving direction to trainees is the sixth step that must be
taken in socializing and implementing training models for
farmers in conducting IPM.

3.3.7. Distributing Material to Trainees

The results of an analysis of 300 samples showed that as
much as 40.67% expressed strongly agree stated strongly
agreed, and 59.33% stated agreed. It can be concluded that
distributing material to trainees is the seventh step that must
be taken in socializing and applying training models for
farmers in conducting IPM.

3.3.8. Carry out Training

The analysis of 300 samples shows that 43% strongly
agree agree strongly agree, and 57% agree. It can be
concluded that conducting training to trainees is the eighth
step that must be carried out in socializing and applying
training models for farmers in conducting IPM.

3.3.9. Conduct an Assessment

The analysis of 300 samples shows that 52% strongly
agree agree strongly agree, and 48% agree. It can be
concluded that conducting an assessment is the ninth step
that must be done in socializing and implementing a training
model for farmers in conducting IPM.

3.3.10. Conduct an Evaluation

The results of an analysis of 300 samples showed that
41.33% stated strongly agreed stated strongly agreed, 56.67%
stated agreed, and 2% expressed doubt. It can be concluded
that conducting an evaluation is the tenth step that must be
carried out in socializing and implementing a training model
for farmers in conducting IPM.

4. Conclusion

The conclusions of this study are: 1) Training model that
can be a reference in training farmers to carry out integrated
pest control in an effort to increase production and income in
a sustainable manner in technical irrigation areas, consisting
of several steps, namely: conducting needs analysis,
determining teaching material, formulating learning
objectives, developing and validating teaching materials,
formulating and compiling tests, conducting counseling and
training, and conducting evaluations. 2) Teaching materials
needed by farmers to improve environmental quality in a
sustainable manner in technical irrigation areas, consisting of:
integrated pest control knowledge, knowledge of types of
pesticides, knowledge of plant types that can be made into
natural pesticides, knowledge of the dose of chemical
pesticides, knowledge of environmentally friendly pesticides,
knowledge of how to use pesticides, knowledge of the impact
of excessive use of pesticides on the physical environment,
knowledge of the impact of the use of pesticides on health,
and knowledge of the types of pests. 3) Steps taken to
disseminate and implement training models for farmers to
carry out integrated pest control in an effort to increase
production and income in technical irrigation areas,
consisting of: introducing the contents of training materials,
conveying the objectives and benefits of training, selecting
training participants, determining the schedule and place of
training, determine the number of trainees, give direction to
trainees, distribute materials to trainees, conduct training,
conduct assessments, and conduct evaluations.
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