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ABSTRACT

The purpose of this article is to describe the agricultural
and environmental problems that are face nowadays,
such as agricultural ecology. The problem arises due to
changes in the agricultural environment, which makes
it no longer adequate to maintain the life of living beings
caused by the use of insufficient irrigation water that
does not meet the needs. If this is not resolved, it will
eventually result in the disruption of the food chain in
the ecosystem, which will cause the explosion and
destruction of living creatures.
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RESUMEN

El propésito de este articulo es describir los problemas
agricolas y ambientales que se enfrentan hoy en dia,
como lo es la ecologia agricola. El problema surge
debido a los cambios en el entorno agricola, lo que
hace que ya no sea adecuado para mantener la vida
de los seres vivos causada por el uso de agua de riego
insuficiente que no cumple con las necesidades. Si
esto no se resuelve, eventualmente resultara en la
interrupcién de la cadena alimentaria en el ecosistema,
lo que causara la explosion y destruccion de criaturas
vivientes.

Palabras clave: Agricultura, desarrollo sostenible,
ecologia agricola, produccién, sistemas de riego.
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INTRODUCTION

Indonesia is an agricultural country and is still an agricultural country, meaning that agriculture plays an
important role in the overall national economy. This can be shown from the number of residents or workers who
live or work in the agricultural sector or from national products derived from agriculture.

Having very fertile soil, the land is an important agricultural production factor. The balance of the soil with
the content of organic matter, microorganisms and biological activities as well as the presence of nutrients and
nutrients will be very important for the sustainability of agriculture of agriculture in the future

Ecosystems are the basic functional units in ecology, because ecosystems include living things in the
environment of organisms and the abiotic environment, each of which affects other properties and both need to
maintain life so that there is balance, harmony, and harmony of nature. When this has been different from the
first plant has been reduced because it is used as a place for human activities, but instead plants are needed
by humans for survival. As is the case with agriculture, which is deliberately cultivating plants and expecting
results from cultivating.

Agricultural environmental problems faced today are basically problems of agricultural ecology. problems
faced today are basically problems of agricultural ecology. The problem arises because of changes in the
agricultural environment, which causes the environment is no longer suitable to support the lives of living things
caused by the use of irrigation water that is not in accordance with the needs. If this is not resolved it will
eventually result in disruption of the food chain in the ecosystem which causes the explosion of one living
creature and the destruction of other living creatures. But in cultivating a plant, it is necessary to pay attention
to what plants can grow well. One of them is by understanding the scope around these plants and the needs of
these plants, namely by studying agricultural ecology in the field.

Development in principle is a process and effort carried out by a society systematically to achieve a situation
or condition that is better than now and is directed towards the development of advanced agriculture. The
implementation of this development process is none other than the community feeling dissatisfied with the
current situation which is felt to be less than ideal. However, it must be realized that agricultural development is
an evolutionary process, so that people need to carry out gradually in accordance with their resources and the
main problems being faced.

Agricultural development as a holistic way of farming based on various ecological processes and ecosystem
services such as nutrition cycles, natural regulation of pests, soil and water conservation, biodiversity
conservation, and carbon sequestration with the aim of increasing ecosystem sustainability and bringing
economic and environmental benefits to farmers and society. Characteristics of agricultural development or
agriculture by producing high quality products, natural cultivation of plants, increasing biological cycles,
increasing soil fertility, avoiding pollution and maintaining biodiversity. So that it is promising for modern
agriculture because it is associated with negative environmental impacts that are much lower.

REFERENCY STUDY

Agriculture is identical to farming in agriculture needs to learn about living things and the cultivation
environment that is sought by humans. Agricultural ecology is an agricultural production system that relies on
natural ingredients and avoids or restricts the use of synthetic chemicals, chemical fertilizers, pesticides, plant
regulating substances, addictive feed, with the aim of providing agricultural products [2], that are safe for the
health of producers and consumers as well as maintain environmental balance with nature and agricultural
development directed at developing environmental balance with nature and agricultural development directed
at developing advanced, efficient and resilient agriculture [12].

Concerns about sustainability in agricultural systems center on the need to develop technologies and
practices that have no adverse effects on environmental goods and services, are accessible and effective for
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farmers, and lead to increased food productivity. Despite major advances in agricultural productivity in the past
half century, with crop and livestock productivity greatly driven by increased use of fertilizers, irrigation water,
agricultural machinery, pesticides and soil, it would be too optimistic to assume that this relationship will remain
linear in the future [23]. New approaches are needed that will integrate biological and ecological processes into
food production, minimize the use of non-renewable inputs that cause damage to the environment or the health
of farmers and consumers, utilize farmers' knowledge and skills productively, thereby replacing human capital
for expensive external inputs, and utilize the collective capacity of the community productively [[6]

Agricultural ecology as interactions between plants, animals, humans, and the environment in agricultural
systems based on the related geographical location. Ecology plays a political role aimed at fulfilling social and
economic equality to traditional agricultural actors, productivity, stability, sustainability, and equality to develop
new production methods, or cultural factors that determine cultivation practices [9]. Agricultural ecology is
needed because by understanding the ecosystems that exist in the agricultural environment, we can prevent
natural damage from the use of agricultural ecology itself [23].

Irrigation system as a human effort to modify the distribution of water, which is contained in natural
channels, by using buildings and artificial channels for all or part of water for the purposes of the production of
agricultural crops. The existence of physical elements as well as institutional elements that are interrelated in
an irrigation system used In channeling water from water sources.

Irrigation has many benefits for nature as well as for living things that live in nature, including us as humans,
among others, launching the flow of water in the paddy fields, eating the rice fields, regulating the wetting of
land paddy fields, make it easier for farmers to irrigate paddy fields, meet the water needs of the paddy fields,
as a means of supporting food security, fertilize the soil, for flushing water, as a place for cultivating certain
plants or animals, as a store of water supply, depositing salts, protecting the soil, regulating temperature in the
ground [22]. The intensification of sustainable agriculture is defined as producing more output from the same
land area while reducing the negative environmental impacts and at the same time increasing the contribution
of natural capital and the flow of environmental services [40]

Irrigation technology allows the control and distribution of water to meet various needs in water systems,
such as agriculture, industry, and household needs [1]. Water is a vital economic resource, especially in
agriculture, because water plays a very important role in the fertility of agricultural land. In addition, accessibility
to water resources contributes to improving the livelihoods of small-scale agricultural households [7].
Agricultural water needs require supplying water and channeling it from areas that grow as well as water
conservation for the dry season and ecological maintenance of agriculture [10].

Irrigation schemes are a systematic approach to managing water on agricultural land, water is provided for
and channeled away from agricultural land and also includes water conservation for the dry season and
ecological maintenance, acceptance of appropriate water management technology for agricultural practices can
further increase agricultural production capacity and increase efficacy use of water in agriculture [29].

METHODOLOGY

The population in this study is the overall number of villagers who have the livelihoods of rice farmers who
use irrigation in Pane District. The population of Panei Village as a rice field farmer is 837 families. The study
population was 1,837 households. For the research sample, 837 heads of family were selected purposefully.
The collected data will then be analyzed using analysis of variance (ANOVA).

Our model included the irrigation system, the benefits of irrigation and productivity. We examine the
correlation between economic improvement, and sustainable agriculture using the Spearman rank correlation
or Pearson correlation coefficient, based on whether the data meet the normality and homogeneity of the
variance assumptions.
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Research variables for irrigation agriculture, ecosystem with indicators: integrated pest control, rotation and
cultivation systems, land conservation, maintaining water quality due to wetlands, and diversification of land by
planting and having superior varieties, better management of plant nutrients.

Sustainable agriculture variables are: produce high quality agricultural production with adequate quantity,
naturally cultivate plants, encourage and enhance biological life cycles in the agricultural ecosystem, maintain
and increase soil fertility over long periods, avoid all forms of pollution caused by the application of agricultural
techniques, maintain a diversity genetic system of agriculture.

RESULTS AND DISCUSSION

Results

The age of most respondents is> 50 years, amounting to 37.21%, age 31-40 years at 12.79% and age 20-
30 years at 4.65%. Elementary / junior high school education is 11.63%, high school is 82.56%, undergraduate
is 4.65% and a master is 1.16%. Monthly respondent's income is 2,500,000-3,500,000 in the amount of 5.68%,
3,600,000-4,500,000 is 61.36% and> 4,500.00 is 32.95. Respondents who have land greater than 20 range
amounted to 6.98%, land area of 15-20 rannge amounted to 13.95%, land area of 11-15 range amounted to
22.09%, land area of 6-10 range amounted to 48.84% and land area of 1-5 range of

The age of most respondents is> 50 years 37,21%, age 31-40 years is 12.79% and age 20-30 years is
4.65%. Elementary / junior high school education is 11,63%, high school is 82,56%, undergraduate is 4,65%
and a master is 1.16%. Monthly respondent's income is 2,500,000-3,500,000 in the amount of 5,68%,
3,600,000-4,500,000 is 61,36% and> 4,500.00 is 32,95. Respondents who have land larger than 20 range are
6 people by 6.98%, land area of 15-20 range is 12 people for 13.95%, land area for 11-15 range is 19 people
for 22.09%,land area 6-10 range as much as 48.84% and land area of 1-5 as many as 7 people amounted to
8.14%. Land ownership of respondents who own their land is 86.05% and rented land is 13.95%. The number
of family members> 8 people is 12.79%, 5-8 people is 79.07 people and 1-4 people are 8.14%.

The results of multiple linear regression testing can be shown in the following table below.

Tabel 1. ANOVA2
Model Sum of Squares df Mean Square F Sig.
Regression 77.864 6 12.977 2175 .0.000
1 Residual 10023.255 830 12.076
Total 10101.118 836

Obtained F count is 1,075 while the F table is 2.12, where F count is smaller than the F table or 1.075>
2.12 with a significance level of 0.00 <0.05, thus it can be concluded that together the agricultural irrigation
system positive and significant effect on sustainable agricultural development.

Significant influence occurs because agricultural activities such as land management, drainage, inter-
planting, rotation, and extensive use of pesticides and fertilizers have significant implications for flora and fauna.
Species that are able to adapt to agricultural landscapes create fundamental habitat changes that result in
significant changes in composition



SARINTAN EFRATANI DAMANIK
Agricultural Ecology of Irrigation Systems and...
276

To find out the joint effect of X on' Y, the F test is carried out with the results as shown in the following table.

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error  Beta
(Constant) 72.351 2.304 31.402  .000
Integrated pest control .008 .087 .003 3.107 .003
Agricultural cultivation rotation 070 097 029 2795 001
system
Land conservation 011 .084 .004 2.130 .004
Maintaining soil quality 167 .085 .068 2.956 .001
Land diversification 114 .080 .050 2433 .002
Management of plant nutrients 028 0% 012 3206 003
properly

Agricultural ecology of the irrigation system with integrated pest control, rotation system of agricultural
cultivation, land conservation, maintaining soil quality, land diversification, better management of plant nutrients
have no significant effect on sustainable agricultural development.

As the main basis for all agricultural activities, soil is one of the main natural resources, because farmers
do not get to compensate for the loss of soil fertility with nutritional inputs, fertilization in organic farming is based
on organic substances such as manure, compost, green manure, plant residues and fertilizers organic. As a
result, there is a broad supply of organic matter through the aerobic decomposition process affected by humidity,
temperature and oxygen. Intense biological activity increases metabolism between soil and plants and must be
the focus of sustainable crop production and fertilizer management. In contrast to conventional agriculture,
organic farmers are more dependent on a high and sustainable supply of organic matter including crop rotation

DISCUSSION

Age naturally affects labor productivity. Within certain limits, the more a person'’s age increases, the more
productive their workforce will be, and after a certain age the productivity will decrease. Farmer, age is also
related to the process of transfer and adoption of technological innovations, where young farmers tend to be
more progressive in the process of transfer of new innovations, so as to accelerate the process of technology
transfer that can increase the productivity of these farmers. Education is very important for someone in living
this life. High or low level of farmer education influences decisions in land conversion, the higher the level of
education the farmer becomes more critical in making decisions. Conversely, the lower the farmer's education,
the easier the farmer is influenced by others. Income between respondents and other respondents is not the
same, the size of the respondent's income is determined by the type of work they have. If they work as farmers,
their income comes from harvests from agriculture. The size of the income of farmers is very dependent on the
area of land they have. In addition, those who have a high income have the ability to meet their needs higher
than those who have a low income. Land area really influences the amount of income for farmers, because land
is one of the factors of production from agriculture. If farmers have a large area of land, then the possibility of
income is also greater than that of a small area, this is because they are interrupted to wait for the harvest.

The farmers have free time to do work on other fields, and the agricultural sector has many opportunities
to do other work. Land ownership is the total area of land cultivated by farmers with their own land, land
ownership determines the income, standard of living and degree of welfare of the farmer's household. Land
ownership will affect the adoption of innovation, because the farm owner himself is more willing to adopt
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innovation, the higher the yield of production so that it will also increase farmers' income. The number of family
members of the farmer greatly influences welfare because the smaller the number of family members, the fewest
needs that the family must meet, and vice versa. So that in a family with a large number of members, it will be
followed by many needs that must be met

The agricultural ecology of the irrigation system has an effect of 7.1% on agricultural development. In its
implementation, the agricultural development system using organic agricultural materials is very concerned
about environmental conditions by developing environmentally friendly cultivation methods and processing.
Organic farming systems are applied based on the interaction of soil, plants, animals, humans, microorganisms,
ecosystems and the environment by taking into account the balance and biodiversity.

This system is directly directed at efforts to improve the process of natural recycling rather than efforts to
damage the agricultural ecosystem. Organic farming views nature as a whole, its components are
interdependent and supportive, and humans are part of it. Ecological principles applied in organic farming can
enhance the relationship between organisms and their natural surroundings and between these organisms
develop in a balanced manner. The pattern of relations between organisms and their nature is seen as an
inseparable unity, as well as basic guidelines or laws in the management of nature, including agriculture.

The continuous use of pesticides will have a negative impact on health and the environment. Integrated
pest control is an innovation that farmers must apply in reducing the use of pesticides

The other side of the application of pesticides that are easy to use also negatively affects farmers, the
environment, plants and the community as consumers of agricultural products, the use of pesticides by farmers
causes poisoning for farmers, pesticide residues settling into the soil and pesticides sprayed on plants absorbed
through leaves, stems and plant roots.

Agriculture carried out by the community is still a monoculture farming system throughout the year; this
causes an explosion of pest populations that attack agricultural crops throughout the year, reduced soil fertility
due to hardening of the soil structure, loss of vegetation of organisms that are symbiotic with plants and the
ability of infiltration by the soil. The benefits of crop rotation can reduce the intensity of pests and diseases,
increase soil fertility, and be able to form a stable micro ecosystem.

Land conservation and maintaining soil quality are agricultural systems that integrate soil and water
conservation techniques into existing farming systems with the aim of increasing farmers ‘incomes, improving
farmers' welfare and at the same time reducing erosion and water balance can be maintained so that the farming
system can continue continuously without limits.

The conservation farming system is a typical dry land farming. Dry land with a high level of slope as a place
for farmers to run their farming business, so that it will be able to be processed into productive and sustainable
land that guarantees land resources, which are able to permanently support the national economy. This can
only be achieved when the principle of using socioeconomic factors is still low; land damage that occurs is often
caused by the necessities of life, because poor farmers are unable to cultivate farming independently.

It is indeed not easy to realize conservation farming business, given the many challenges, especially the
characteristics of farmers and agriculture in areas that require conservation farming area: 1) farmers are
generally poor and lack capital to carry out conservation farming business, 2) farmers with narrow land, farmers,
landless or tenant farmers so that they are not eager to carry out conservation farming business, 3) farmers do
not think that erosion in agricultural areas is a matter of agricultural management or problems of farmers even
though they are aware that agricultural cultivation erosion, 4) knowledge of farmers about conservation
techniques can increase agricultural production is still low, 5) agricultural land is generally poor (infertile),
marginal land, lack of water, erosion that has occurred so that land productivity is low, 6) the price of agricultural
products is very low, 7) employment opportunities in outside the agricultural business is very limited

Agricultural diversification is an effort to diversify types of businesses or agricultural crops to avoid
dependence on one agricultural product. Agricultural diversification can be done in two ways, namely:
multiplying various types of agricultural activities, for example, farmers besides farming also raising chickens
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and raising fish, land, for example, in a field besides been planting corn is also planted with fields. Diversified
agriculture is also called mixed farming. Plant nutrient management is a holistic approach to plant nutrient
management by considering in full all agricultural resources that can be utilized as a source of plant nutrients
aimed at optimizing the use of nutrients from an agronomic, economic and environmental perspective.

With proper and good nutrition in a location-specific total crop production system. The provision of nutrients
ensures that the plant has enough to obtain all essential nutrients, but not to excess. The main principle of
providing nutrition is by maximizing the use of organic inputs and minimizing nutrient loss and creating fertilizer
supplements. Efforts to maximize the use of organic inputs include retuming plant residues to the soil, involving
nitrogen-fixing legume plants in crop rotation, and using organic material produced outside the soil if possible.

The cause of the agricultural ecology of irrigation systems does not significantly affect agricultural
development is that there are other factors outside the research variables, including rainfall, climate, wind
speed, soil composition and color, plant cover, slope, temperature and plant evaporation rate

Farmers as the main actors in agricultural development have problems, and this prevents farmers from
developing their farming. The problem often faced by farmers is a basic problem that must be resolved to
develop agriculture. Issues to note: capital is often a problem when farmers start farming, the price of production
is unstable, the nature of agricultural products is seasonal, which means the product will have sufficient amounts
at a certain time, narrow tenure, one of the problems that continues to haunt development agriculture is the
narrow control of land, scarcity of production input, the problem faced by farmers is the scarcity of agricultural
production facilities. Whereas production input plays a role as an input for farming by farmers.

CONCLUSION

The agricultural ecology of the irrigation system has no significant effect on agricultural development and
the results of the analysis concluded that the agricultural ecology of the irrigation system has an effect of 7.1%
in agricultural development. It is necessary to strengthen the capacity of institutions, both government
institutions and community institutions in the context of agricultural development. In order to pay attention to the
concept of agricultural ecology, it is necessary directed community action to lead to the growth of formal
community institutions and management of agriculture with the concept of agricultural ecology so that it leads
to the emergence of sustainable agricultural development.
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