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Abstract: This study aimed to examine the effects of the input factor allocation on tangerine production in
Selayar Islands Regency, South Sulawesi Province. Binary logistic regression was the data analysis method
utilized to achieve the research objective. Based on the findings, it was found that the factors of length of
education, farmer group membership, farm distance, labor, pesticides, herbicides, urea fertilizer, manure, and
NPK fertilizer all had a significant impact on the output of tangerines in farming. Factors such as education
duration, participation in farmer groups, labor availability, and the use of herbicides, urea fertilizer, NPK
fertilizer, and manure all positively and significantly impact tangerine farm production. However, the distance
between farms and insecticide application imposes a substantial negative effect on tangerine yields. These
results suggest that the tangerine farmers at the research site should increase their production by learning
farming management, joining farmer groups, cultivating additional land, and using more urea, NPK, and
manure. Pesticide application optimization can also boost tangerine production. In addition, farmers need a
mix of conventional and organic fertilizers and limited pesticide use to stay productive.

Keywords: production factors; input allocation; tangerine production; binary logistic regression;
Selayar Islands Regency

1. Introduction

Agricultural development is essential to national progress, aiming to advance income parity,
generate employment opportunities, augment agriculture production, enhance farmers' incomes,
and conserve natural resources [1]. Furthermore, agricultural development contributes to the
enhancement of national food security and the conservation of the environment [2], as well as the
promotion of economic growth, sustainability, stability, equity, and efficiency [3,4]. The development
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of agriculture, which is a component of the development of the national economy, substantially
influences the socioeconomic well-being of the community. This situation, in turn, encourages the
development of economically significant centers ([1,5-7]; and other researchers.

Furthermore, the agricultural sector is generally the backbone of a country's economy and a
parameter in managing its natural resources. It is the largest source of employment in most
developing countries [8,9]. Therefore, the agricultural sector should receive more attention than other
sectors [5]. Empirically, the agricultural sector is considered flexible, facing monetary and economic
crises [10], and is the largest contributor to the Gross Domestic Product. In Indonesia, this sector,
throughout the history of the Indonesian economy, has been one of the highest contributing sectors
to national economic growth [11] and a provider of employment for some people in this country.

Indonesia possesses a diverse range of plant species that have the potential for cultivation,
including various types of plantation crops, annuals, secondary crops, and horticulture [12].
Horticulture is an agricultural sector with the potential for development, offering the opportunity to
create high-quality products that can enhance the welfare of farmers in Indonesia. This sector
includes various horticultural products such as fruits, vegetables, medicinal plants, and ornamental
plants [13,14]. The Indonesian region is appropriate for producing horticultural commodities due to
its good land, agro-climatic characteristics, and distribution [15]. One of the agricultural sub-sectors
that plays a vital part in contributing to the growth and development of the national economy is
horticulture, as stated by [16]. Hybridization is one of the agricultural sub-sectors. Because of this, it
is necessary to research and produce horticulture products in an environmentally friendly way. The
necessity of developing this product is bolstered by a sizable population, which presents an
opportunity for the home market [17]. However, despite having great potential, the implementation
of horticultural commodity development in Indonesia still faces many obstacles, including
inadequate technical guidance, inadequate human resource capacity, and the utilization of
production inputs that are not optimal.

One important horticultural commodity not optimized for development in Indonesia is
tangerine (Citrus reticulata) [18]. As stated in MOA 830/Kpst/RC.040/12/2016, the primary centers of
local tangerine production have been developed in the provinces of East Java, South Sulawesi, South
Kalimantan, East Kalimantan, and West Kalimantan, as well as in many other sites. This province is
part of the national horticulture area development strategy. The purpose of this government
regulation is to enhance the well-being of the community as well as the economic development of the
region. Generally speaking, the varieties of tangerine fruits that are widely developed in Indonesia
include siam oranges and tangerines, which account for 70-80 percent and 20-30 percent, respectively
[19-21].

In South Sulawesi Province, the Selayar Islands Regency is one of the regency responsible for
cultivating tangerine products. Tangerines are the sort of citrus that originated in the Selayar Islands
Regency. In addition to being a source of vitamin C, this tangerine fruit is also highly well-liked by
the population [19,22], which has resulted in it becoming a symbol of Selayar and a typical local
souvenir. In 2017, tangerines ranked first as a typical souvenir of Selayar [11,23]. Annual production
amounts to approximately 2,500-5,000 fruits per tree [23]. Tangerine production in this regency has
increased from year to year. In 2019 it was 31,843 quintals, in 2020 it was 32,288 quintals, in 2021 it
was 34,102 quintals [11]. Despite the increase in production, the production has not met the
community's needs. Meanwhile, modern society is starting to realize the importance of health.

According to Hanif [24], Kowalska et al. [25] and Seminara et al. [26], tangerine fruits are
currently considered to be one of the options that may be utilized to preserve the health of modern
society. Tangerine fruits are the most important factor when selecting fruits for daily intake [26-30].
Tangerine fruits provide a variety of nutrients that are beneficial to the body. Agricultural producers
are facing significant challenges in the production process and the growing demand for their
products. Pest and disease attacks during the production period disadvantaged many farmers. Citrus
Vein Phloem Degeneration (CVPD), fusarium, and diplodia are diseases that attack many tangerine
plants during production [31]. In addition, the typical nature of tangerine produce, a horticultural
crop product, is that it cannot be stored for long. Thus, it needs a specific storage place according to
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the product's characteristics. Then, this orange is also perishable in transportation, abundant in one
season and scarce in another, and the price fluctuates [32-34].

Rational farmers aim to maximize the benefits obtained from their farms [35]. Orange cultivation
is a business that requires considerable investment costs because, for two to three years, the capital is
not offset by farm income [19,36]. Production factors are one of the key elements in agriculture that
support the creation of value or increase the value of a commodity [16]. The benefits farmers would
receive from annual crop farming are heavily reliant on the production cycle and the utilization of
production factors. In the context of farming development, the productivity of agriculture is
influenced by various aspects related to production [37—40]. The optimal use of production factors is
one of the efforts to increase productivity [41,42]. Increased productivity will also affect farmers'
profits, so there will be an increase in farmers' income. Optimizing the use of production factors that
influence farmers' income is also expected to increase agricultural development [43-45]. Hence, this
study aimed to examine the effects of input factor allocation on tangerine production in Selayar
Islands Regency.

2. Materials and Methods

2.1. Literature Review and Conceptual Framework

Many government organizations and institutions in Indonesia have conducted numerous
studies on using tangerine production inputs. As a result, this part will present the prior study's
findings and the factors influencing tangerine production.

2.1.1. Literature Review

1. Educational Length and Farming Experience;

Mulyaningsih et al. [46] state that education is one of the elements that influence a farmer's
decision to accept or implement a training program. Furthermore, Marhawati [47] stated that the
amount of education will impact orange farmers' ability to absorb information and innovate in their
farm development. In addition to education, farming experience can influence farm production [48].
This result aligns with previous research conducted by Nainggolan et al. [40], who discovered that
the longer a farmer has been farming, the larger the produce they produce. These two aspects affect
the production process. This viewpoint is consistent with studies by Chairunnisa and Juliannisa [49],
illustrating how high education and a qualified workforce might impact output. Furthermore, Tania
and Amar [50] emphasized that sufficient education and work experience will boost production.
Therefore, education and farming experience have a substantial influence on farm production.

2. DPesticide Use and Fertilization;

In Indonesia, the tropical environment is one factor that contributes to the growth of pests and
plant diseases, both of which can potentially diminish the amount of citrus plants produced. Aphids,
fruit flies, stem borers, leafminers, leafworms, and cycads are some pests frequently discovered in
citrus plants [51]. In addition to pests that threaten citrus crop production, diseases also pose as big
a threat as pests in reducing citrus production. Diseases often found in citrus plants include CVPD
(citrus vein phloem degeneration), anthracnose, stem base rot, tatter leaf, exocortis, and psorosis [52].
Proper handling is necessary to control pests and diseases [6]. Pest and disease control can be done
by applying pesticides, proper nutrients, pruning, and controlling weeds [53]. Using pesticides and
handling other factors properly can increase citrus crop production [54]. Fertilization is one way to
improve soil fertility, where soil fertility will determine the quality and quantity of agricultural crop
production [55]. During the vegetative phase, plants need nutrients in metabolism and
photosynthesis [56]. Based on empirical evidence, a great amount of research has been carried out to
investigate the impact of fertilizer application on the production of citrus crops. Sari et al. [57] did
research that explains this phenomenon. Based on the findings of this research, it was determined
that the fulfillment of nutrient requirements in citrus trees is a crucial factor in developing these
plants. Then, Ramadhan et al. [58] and Ramadhana et al. [59] said that citrus plants will produce a
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high fruit set when NPK fertilizer is administered to them. As a result, citrus producers will be able
to increase their output. NPK fertilizer can be applied to boost output in citrus plants, as stated by
Sakhidin et al. [60]. This is accomplished by increasing the amount of fruits that these plants produce.
According to Mario et al. 's [61] and Saragih and Harmain's research from [62], the application of
fertilizer to grown plants has a sizable and beneficial impact on the amount of plant production.

3. Land Size and Ownership Status;

Based on empirical evidence, numerous studies have been carried out over the past five years to
investigate the positive and considerable impact that land area has on citrus farm productivity. The
scope of this research encompasses several different regions in Indonesia. According to Kharismawati
and Karjati [63], land is significant in farm management concerning its role as a production
component. As Pradnyawati and Cipta [64] point out, the area of land affects the amount of land
planted. The amount of land planted is directly connected to the production [65]. The more land area
planted, the higher its production will be. A substantial causal association between land area
characteristics and citrus crop output has been reported by Langit and Ayuningsasi [66] in the Bangli
Regency, Wijayanti and Hascaryani [67] in the Malang Regency, Namah et al. [48] in North Mollo
Regency, and Kristiandi et al. [68] in the Sambas Regency. These findings are consistent with the
research carried out in Egypt by Kassem et al. [69], which the same researchers undertook. Similarly,
the study by Otieno [53] in Africa concluded that the land area element plays a key role in a positive
and considerable impact on the quantity of citrus output.

Additionally, the size of the land area is another aspect that can affect citrus production. Land
ownership status is another factor that can have an impact. The term "land ownership status" refers
to the situation in which a farmer is granted permission to engage in farming activities on agricultural
land on which they have the right to do so. Land ownership status is correlated with production
outcomes, and this correlation exists between the two. The findings of several studies, including those
conducted by Ainurrahma et al. [70] and Manatar et al. [71], indicate a substantial positive
association between the status of land ownership and the quantity of harvest that farmers produce.
This link is significant and can be considered beneficial. The findings of a study that was carried out
by Pasaribu and Istriningsih [72] also demonstrated that the status of land ownership, which includes
ownership, rent, and profit sharing, has been demonstrated to have a considerable impact on the
quantity of production, which in turn would have a direct impact on the income of farmers. The
investigation results led to the discovery of this piece of information. Additionally, Rondhi and Adi
[73] asserted that the status of land ownership has a considerable and favorable influence on the
quantity of agricultural output produced by farmers. An impact of this kind is beneficial. Research
conducted by Koirala et al. [74] reveals that the status of land ownership significantly influences the
amount of production that farmers produce.

4. Number of Family Members and Labor;

According to Kassem et al. [69], there is a very close connection between the number of
dependents in farmer households and the requirements of each family member concerning their own
needs. Both Nainggolan and Ulma's [39] study and Nainggolan et al.'s [40] study have demonstrated
via research that an increase in the number of family members leads to an increase in the productivity
of farmers, which in turn leads to an increase in the money that farmers derive from their agriculture.
A study conducted by Marhawati [47] concluded that an increase in the number of dependents that
farmers have will increase both their performance and their drive to provide for their family
members. All of the findings from the research are in agreement with this result. According to Jamil
et al. [75], the increased family requirement brought about by many dependents will also affect a
person's ability to use all of their abilities, including hard and soft skills, because they anticipate a
higher income. In addition, Khairunnisa et al. [76] stated that the number of family members who are
financially dependent on the farmer's income has a beneficial impact on the amount of food the
farmer produces. According to Purba and Purwoko [77], the number of family members who are
employed not only contributes to an increase in production but also serves as a driving force behind
that overall increase. According to Simanjuntak and Amrizal [78], people who work for farmers are
an essential part of making more food.
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5. Using Transportation and Tangerine Farming Distance to Farmer House;

According to Jamil et al. [75], one contributing factor that positively impacts labor productivity
is the distance to the farmer's home between the worker's place of residence and the workplace area.
The findings of a study that was carried out by Indraningsih [79] indicate that the distance that
separates a farmer's house and farmland is a factor that adds to the overall agricultural performance
of the farmer. According to the findings of Dewantoro et al. [80], which are comparable to the findings
of this study, there is a negative correlation between the distance between the land and the farmer's
residence and the productivity of farmers in managing their farms. However, when the distance to
the farm is reduced, the productivity of the farm increases. This statement suggests that the distance
between the farm and the farm positively influences the amount of farm food produced. Furthermore,
the utilization of transportation instruments is intricately linked to the farm's proximity, hence
facilitating convenient access for farmers to their fields. Consequently, transportation will indirectly
exert a substantial beneficial impact on farmer production [62]. Furthermore, using technology,
specifically transportation equipment, can effectively streamline and minimize production expenses
in the transportation sector. Consequently, transportation equipment is pivotal in augmenting output
levels [81].

6. Age, Gender and Farmer Groups.

The Farmers who play a big part in citrus production are distinguished by some qualities, one
of which is its age. According to Saputra et al.'s [82] research, the economic value of citrus fruit will
decrease with each extra year that farmers live. The findings Purba and Purwoko [77], which show
that sweet orange growers have health difficulties with each extra age, seem to be slightly different
from the findings of this study. However, health problems, such as fever, cold, cough, toothache,
muscle discomfort, and so on, do not prevent people from going about their regular duties. The age
range of 15 to 64 years is regarded as a person's productive age, as stated by Mulyaningsih et al. [46].
In order to increase the amount of work produced, it is strongly advised that individuals within this
age group work or participate in various farming activities. According to Marhawati [47], citrus
farmers of a productive age are more likely to receive information, innovate, and make decisions
more quickly when it comes to developing their farms. Furthermore, farmer production is
significantly influenced by their age. Kassem et al. [69] found that this was the case. Due to the fact
that the capabilities of each individual are tremendously different, gender is one of the aspects that
play a part in the production of citrus growers. Since the process involves more powerful physical
abilities, the male gender is more required to prepare the land and transport such crops. According
to Khairunnisa et al. [76], the female gender is found to be more necessary during planting and
maintenance. Then, Mulyaningsih et al. [46] found that male farmers are generally more active in
seeking knowledge and inventing in their farming activities. According to lyai et al.'s [83] research,
gender variations play a role in determining the level of productivity that farmers achieve.
Furthermore, male farmers are likelier to be more innovative in their farming activities than their
female counterparts.t continues here.

2.1.2. Conseptual Framework

The objective of establishing research variables, including dependent and independent
variables, is to provide limitations in a study. According to Andrade [84], a variable is an item of
observation that possesses a value that can be used to measure it, which allows for the variable to be
specified within the context of an investigation. Moreover, the causal relationship that exists between
the independent variable and the dependent variable is that which is included in the conceptual
framework. One of the relationships, referred to as the causal relationship, is presented here. In order
to develop the conceptual framework that is depicted in Figure 1, the foundation that was laid was
the literature review that came before. This framework was developed to address the aim of this
current inquiry. Because of this, we found many elements that were independent of one another.
More specifically, the production of tangerines is the dependent variable being explored in this study
(Figure 1).
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l Farmer Age Herbicides |
| Gender Insecticides |
Educational Length Labor

whership Status Farming Distance to Farmer House ‘

Farming Experience Urea Fertilizer
| Land Area Manure |
| Using Transportation NPK Fertilizer |

Figure 1. Conceptual framework.

2.2. Research Site, Data Collection Method, and Research Sample

The Bontomatene District, which is situated in the Selayar Islands Regency of the South Sulawesi
Province in Indonesia, served as the location for the research that was carried out. The data
collection took place in three different villages within the Bontomatene District, which we selected as
the locations for the study. These villages are Bontona Saluk, Batangmata Sapo, and Tamalanrea.
Tangerine-producing communities were considered when selecting the three villages that were
picked. The core quantitative data for this study came from a representative sample of tangerine
producers from each of the three communities. The production of tangerine crops harvested in 2023
was the primary factor considered while selecting these growers. In October 2023, primary data was
gathered by conducting structured interviews with a certain group of farmers. A preset questionnaire
was utilized to conduct the interviews.

N
A swata: 19053 NJAP OF SELAYAR ISLAND REGENCY

A T MAP OF INDONESIA E wesere wen p— i e urex e

I south Sulawesi Province I~ i

Bontomatene District (Research Location)

Figure 2. Research location.

This study used primary data, which was information obtained from individuals who supplied
specific information through interviews [85]. The data-gathering process involved structured
interviews with tangerine farmers in the Bontomatene District of the Selayar Islands Regency. The
questionnaire that was used for the interviews had been written in advance. All of the participants in
this study were farmers of tangerines in the district, with a total population of 1,622. Following that,
the probability random sampling method was utilized to carry out the sampling for this investigation.

Yamane's Formula, found in Equation 1 [86], was utilized to ascertain the quantity of samples
N

1+ Ne?
1622

n=— "= (1)
1+ 1622(8%)2

n =156

n
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Description: n = Number of samples; N = Total population; e = sample error rate (8%).

2.3. Binary Logistic Regression Analysis

To analyze and categorize binary and proportional response data sets, statisticians and
researchers use a technique known as logistic regression (LR) [87]. This technique is applied to assess
and classify the data. Numerous people consider it one of the most important ways because it is a
statistical and data mining strategy. In addition, Brusco et al. [88] argues that the model is widely
utilized and is widely considered one of the most essential statistical models in the field of predictive
analytics. Moreover, he states that the model is prevalent. This investigation aims to ascertain
whether there is a causal connection between a response variable and one or more predictor variables,
as mentioned in the research conducted by Henning et al. [89]. According to the goals of this
investigation, the dependent variable, which was the production of tangerines, was categorized as
categorical-binary data, with high and low production levels assigned to it. This particular data
attribute was advantageous to the model, according to Henning et al. [89]. The findings that they
mentioned also indicate that this is the case. These statistical indicators are established to evaluate
the amount of contribution the independent variable has to the evaluated variable [90]. The
regression coefficient, the significance of the coefficient, and the odds ratio are some of the several
indicators included in this set of indicators.

Table 1. Indicator test for binary logistic regression model

Indicators  Descriptions Criteria  Interpretations
CR Coefficient of CR>0 The positive impact of the independent variable
Regression on tangerine production.

CR<0 The negative impact of the independent variable

on tangerine production.

CR=0 There is no correlation between the independent

variable and the amount of tangerines produced.

Sig. A significance Sig.<0.01 Tangerine production is significantly influenced
level represents by the independent variable, as evidenced by a
the likelihood of confidence interval level of 99%.
making mistakes.  Sig.<0.05 Tangerine production is significantly influenced

by the independent variable, as evidenced by a

confidence interval level of 95%.

Sig.<0.10 Tangerine production is significantly influenced
by the independent variable, as evidenced by a

confidence interval level of 90%.

Exp.(B) An odds ratio Exp.(B) > As the odds ratio (Exp (B)) increases, the
(Exp. (B) describes 0 probability of a farmer producing a significant
the relationship amount of tangerines increases.
between a variable Exp.(B) < As the odds ratio (Exp (B)) increases, the
and the likelihood 0 probability of a farmer producing a significant
of an event amount of tangerines decreases.
occurring. Exp.(B) = The production of tangerines does not include
0 any association with the independent variable.

Source: Adapted from Salam et al. [91].

2.4. General Model Analysis of Binary Logistic Regression
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The purpose of regression analysis, as stated by Salam et al. [91] Tampil et al. [92] And Yuniarsih
et al. [93], is to ascertain the extent to which a single variable has an impact on several other factors
or variables. According to Borucka and Grzelak [94], this is one of the many kinds of studies that
might be carried out with the data. A simple linear regression model is the most fundamental type of
regression model, and Equation 2 is the formula that represents this model. This particular model is
the easiest to implement.

Y=p00+ B X+ B Xy 4+ + BrXp+e )

Where:

Y = variable of dependent; X = variable of independent; B, = constant; f; = regression
coefficient (increasing or decreasing value); ¢ = random error.

Statistical analysis is a method that can be utilized to describe the relationship between
dependent variables that have two or more categories and one or more independent variables that
have categorical or continuous scales [91-93]. This method can be utilized to describe the relationship
between the dependent variables and the independent variables. In order to describe the relationship,
one way that can be utilized is statistical analysis. One of the methods that can be applied to describe
the connection that exists between these variables is a technique known as logistic regression. Three
distinct types of logistic regression can be distinguished from one another. These include binary
logistic regression, multinomial logistic regression, and ordinal logistic regression. Every one of these
different kinds of logistic regression has its own distinctive qualities. The binary logistic regression
model can be used to examine the relationship between a single response variable and several
predictor factors. The model's subjects are a single response variable and many predictor variables.
The presence of a characteristic is indicated by a value of 1, whereas a value of not present indicates
the absence of a feature. According to Salam et al. [91] Tampil et al. [92] and yuniarsih et al [93], the
response variable is represented by dichotomous qualitative data. This type of data is characterized
by a value of 1, indicating the presence of a particular trait. The binary logistic regression model is
applied when the response variable creates two categories with values of 0 and 1. This model adheres
to the Bernoulli distribution, which is depicted in Equation 3, illustrating the distribution. When the
response variable produces two distinct categories, the analysis utilizes this model.

i) = m¥i(1 — iyt )
Where:
mi = probability of i-th event and yi = i-th random variable consisting of 0 and 1.

In the following step, it is necessary to construct a logistic regression model with a single
predictor variable, as shown in Equation 4 [91,93,95].

exp(Bo + 1X)
m(x) =
1+ exp(Bo + B1X)
The transformation of 7 (x) in Equation 4 is done to simplify the interpretation of regression

parameters. This transformation leads to the logit form of logistic regression in Equation 5,
represented by the equation [91-93].

(4)

809 = In (1f(—7’;2x)) = Bo + BiXe + BoXo + - +BaXn )

2.5. Empirical Model Specification

The production of tangerines is influenced by sixteen different independent factors, as shown in
Figure 1. Farmer age, years of education, land size, manure, urea fertilizer, NPK fertilizer, pesticides,
herbicides, labor, farming experience, number of family members, using transportation, farm
distance, gender dummy, farmer group dummy, and land ownership status are the sixteen factors
that are being considered. However, the variable that is being relied on is tangerine production. In
addition, regarding Equation 5, the empirical model specification for this study is constructed to test
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the effect of the sixteen independent variables described above on the production of tangerines.
Equation 6 presents the results of this comparison.

g(P)), = Po + P1AGi_1 + B2 DGy + B3LED, 1 + ByPny_y + BsDFG,_y
i [ﬂ + BsDLOS._y + B TRy + BaJAGe_y + PalUes
1—n(P) + B1oBLi—1 + P11 TEK;—1 + B12INS; 5 + B13HRB, 4
+ B14PKU¢_y + B1sPKD;q + B16PNPK; 4

(6)

Or

g8(PD2023 = Bo + P1AGz022 + B2DGzo22 + B3LED3g22 + BaPnggzz + BsDFGyo22
—in [ m(P]) + BsDLOS022 + 7 TR2022 + BsJAGao22 + BelUz022
1—m(P)) + B10BL2ozz + B11 TEK;022 + B12INS;022 (7)
+ B13HRB3022 + B14PKU3052 + B15PKDyg2;
+ B16PNPK305,

Where:

g(PJ) = Quantity of Tangerine Production (1 = high production, 0= otherwise); AG = Age (years);
LED = Years of Education (years); BL = Land Area (ha); PNPK = NPK Fertilizer (kg); PKU = Urea
Fertilizer (kg); PKD = Manure (kg); INS = Insecticide (L); HRB = Herbicide (L); TEK = Labor
(mandays); Pn= Farming Experience (years); JAG= Number of Family Members (people); TR= Using
Transportation (TR=1, Yes; TR=0, No); JU = Farming Distance (km); DG = Gender (DG =1, male; DG
=0, other); DFG = Farmer Group (DFG =1, farmer group member; DFG=0, other); DLOS= Land
Ownership Status (DLOS=1, Owned; DLOS=0, other); fo = Constant; 1-Bie= Logistic regression
coefficients of predictor variables; t = time lag

2.6. Variable Definition and Measurement and Data Type

The properties, attributes, or characteristics of a person, object, or situation that can change are
called variables [96]. Research in social sciences typically focuses on determining the causal linkages
between various social events as its primary purpose. In this step, the influence that one or more
independent factors have on the variable that is being studied will be examined. When an individual
is explaining the relationship between cause and effect, the independent variable is typically referred
to as the postulated cause. Conversely, the dependent variable is additionally referred to as the
theorized consequence in some instances. The independent and dependent variables cannot be
considered to exist since it is impossible to do so. An alternative study might use a dependent variable
that, in actuality, is an independent variable. Three basic approaches can be utilized in order to
include variables into study hypotheses to be tested successfully. The following are the three primary
approaches that are included in the discussed strategies [91]: (1) comparing various groups in order
to ascertain the influence that independent variables have on the variable that is being studied, (2)
doing an investigation of the extent to which one or more independent variables are connected to one
or more dependent factors, (3) establishing the nature of the link that exists between the independent
factors and the dependent variables.

This study aimed to determine the impact of the independent factors and examine the influence
of sixteen independent variables on a single dependent variable. There was just one dependent
variable that was being investigated. In addition, the investigation was carried out to estimate the
influence of the independent components. After that, as can be seen in Figure 1, we defined
operational definitions that were crystal clear for each variable and the units of measurement that
were going to be associated with it. The purpose of providing these definitions in Table 2 is to make
them more explicit and more straightforward for all readers. The categories of dichotomous,
continuous, and categorical variables are presented in Table 2, which outlines the process by which
we discovered and classified the variables

2.7. Expected Hypothesis Signs and Significance Results of The Independent Variables
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A hypothesis is a short-term solution to a problem conveyed as a plain statement [97]. The
hypothesis is used when researching a subject. When conducting quantitative research activities,
most researchers do so intending to prove the hypothesis that was first created. This situation
contrasts intending to solve the problem that requires investigation. Consequently, it is of the utmost
importance for a researcher to have a reliable understanding of the significance and nature of the
hypothesis established during the preliminary phase of a research attempt. In order to create a
forecast about the causal relationship between the variables that have been observed, one of the goals
of constructing a research hypothesis is to predict the relationship.

2.8. Coefficient of Determination and Simultaneous Test

The overall significance testing method is employed to examine the impact of every {i in the
model that has been derived as a composite. The assessment's findings will indicate whether or not
a predictor variable can be included in the model. According to Palkovi¢ and Soporova. [95], Salam
et al. [91] and Yuniarsih et al. [93], the G value in the G Test is calculated and provided in Equation
8.

likelihood (Model B)
G=—2log 8)

likelihood (Model A)

Table 2. Definition, measurement unit, expected hypothesis signs, and significance results of the
independent variables.

Dependent Variables (P]), where 1 = high production, 0= otherwise

Independent Variables Measur Expected
Variable Symbols e-ment Data hypothesis References
names Unit types signs/
Significance*
Farmer Age AG year continuo  +/SIG [69,85]
us

Gender DG 1=male; categoric +/SIG [46,76,83]

O=other al
Educational LED year continuo  +/SIG [69,83,98]
Length us
Farming Pn year continuo  +/SIG [69,76]
Experience us
Farmer DFG 1=yes; categoric  +/SIG [75,99]
Group 0=no al
Land DLOS l=own; categoric +/SIG [70,72,74,100]
Ownership O=other al
Status
Using TR 1=yes;  categoric +/SIG [10,62,100]
Transportatio 0=no al
n
Number of JAG people  continuo  +/SIG [47,69]
Family us

Members
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Tangerine km continuo  -/SIG [62,69,101]
Farming JU us

Distance to

Farmer
House
[53,69,85,102]
Land Area BL Ares continuo  +/SIG
us
[63,66,67,91,100,102]
Farm Labor TEK man- continuo  +/SIG
days us
Insecticides INS ml continuo  +/SIG [39,53,100,103]
us
Herbicides HRB ml continuo  +/SIG
us
Urea PKU kg continuo  +/SIG [53,91,100,103-105]
Fertilizer us
Manure PKD kg continuo  +/SIG
us
NPK PNPK kg continuo  +/SIG
Fertilizer us

Decision-making criteria:
a. Ho is rejected if G >v 2; the model with independent variables is significant at a 5% significance
level.
b. Hois accepted if G <2; the model with independent variables is insignificant at the 5% significance
level.

2.9. Partial Hypothesis Test

The utilization of partial testing is employed to evaluate the impact of every individual {3i in the
developed model. Partial or individual test results might be used to establish whether or not it is
possible to incorporate a predictor variable into the model. According to Salam et al. [91], Yuniarsih
et al. [93], and Pérez et al. [106], one can find a description of the hypothesis for each variable in
Equation 9 and Equation 10.

Ho: Bi=0
Hi: Bi#0
Wald test statistic (W):
__Bi
= sEG) ©)
&
SE(B) = (o2 2(B1)) (10)

Decision-making criteria:
SE(f'i) = estimated standard error for coefficient §'i; [ i = estimated value for parameter (5 i)


https://doi.org/10.20944/preprints202409.1689.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 September 2024

12

In order to arrive at a conclusion, it is necessary to compare it with the conventional normal
distribution (Z). This is because the ratio derived from the test statistics under the Hohypothesis will
be typical of the normal distribution. The following are the criteria that go into making decisions:

a. Wi > Za/1 or probability (significance) <0.05, then the independent variable has a real effect on
tangerine production.
b. Wi < Za/1 or probability (significance) > 0.05, then the independent variable individually has no

significant effect on tangerine production.

2.10. Interpretation of Parameter Coefficients of Dichotomous Variables

The odds ratio is a set of odds divided by other odds. The odds ratio is presented in Equation 11
[91,93,106].

m(1)
PP £k €) Ll T (11)
m(0)[1 — m(0)] ePo

If the value of 1 is identical to one, it can be concluded that these two variables do not possess
any connection with one another. When the value of 1 is less than 1, it signifies a negative link
between the two variables and the category change of the x value. On the other hand, if a value is
greater than one, it indicates a positive link between the two variables.

3. Results

3.1. Simultaneous Test (Omnibus Test)

A simultaneous test is carried out to determine whether or not the independent factors influence
the dependent variable in concert with one another. When doing this test, the dependent variable is
also taken into consideration. The Likelihood Ratio test is one of the several tests that are performed
in order to establish whether or not the model is significant. The generation of this test is
accomplished by comparing the Log Likelihood function that incorporates all of the independent
variables with the Log Likelihood function that does not incorporate any independent variables. In
addition, there is the choice of referring to the omnibus test table, which involves comparing the
calculated Chi-square value with the Chi-square table and the significance value with a significance
level of 5% or 0.05. This rule involves a comparison of the Chi-square value with the significance
value.

3.2. Cox & Snell R-Square and Nagelkerke R-Square Test

We use the Cox & Snell R-Square and the Nagelkerke R-Square, two statistical tools, to find out
how much the independent variables—age, gender, farming experience, land ownership status,
farmer groups, transportation, family size, farm distance, land area, labor, insecticides, herbicides,
urea fertilizer, and NPK fertilizer—variate concerning the dependent variable—tangerine
production. Table 3 shows that the overall value of the Nagelkerke R-Square is 0.876. It can be stated
that the independent variables, which consist of factors such as age, gender, farming experience, land
ownership status, farmer groups, using transportation, number of family members, farm distance,
land area, labor, insecticides, herbicides, urea fertilizers, and NPK fertilizers, are able to explain the
dependent variable, which is tangerine production, by 87.6%. Other independent variables unrelated
to the observation account for the remaining 12.4% of the variance being explained.

Table 3. Cox & Snell R Square dan Nagelkerke R-Square test result.

Model Summary

-2 Log likelihood Cox & Snell R- Nagelkerke RSquare
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Square

Step 1 47,810 0,649 0,876

The Chi-square value is more significant than the Chi-square table, given that the former is equal
to 26.296 and the latter is 164.451. Table 4, part of the omnibus test table, displays the results of the
simultaneous test used to draw this conclusion. Because the significance value in the table is 0.000,
which is less than the threshold of 0.05, the null hypothesis (Ho) is rejected. Because of this, we can
say that the null hypothesis is false. Because this rejection is carried out according to the decision rule
that says Ho is rejected at a significant level a if G is more than the Chi-Square (x2 («, v)) value and
the significance value in the test statistic is less than a. This finding establishes a causal relationship
between the dependent variable and one or more independent factors. Several factors that are
considered independent variables are as follows: age, gender, farming experience, land ownership
status, farmer groups, using transportation, number of family members, farm distance, land area,
labor, pesticides, herbicides, insecticides, urea fertilizers, manure, and NPK fertilizers. Each of these
aspects has a major and actual impact on the production of tangerines.

Table 4. T Simultaneous test (Omnibus test) result of the effect of input use on tangerine production.

Omnibus tests of coefficients model

Chi-square df Sig.

Step Step 164.451 16 0.000
1 Block 164.451 16 0.000
Model 164.451 16 0.000

3.3. Partial Test (Wald Test)

The Partial Test, often known as the Wald test (W), is a statistical procedure for identifying which
model parameters are statistically significant. This test can be carried out by taking the square root of
the parameter estimate's quotient, the parameter estimate a, and the standard error. A significance
level of a = 0.05 is used consistently throughout this test. In order to reject the null hypothesis (Ho) at
the significance a, the value of W must be greater than or equal to x2 («, df). This information can be
seen in Table 5.

Table 5. The result of the partial test (Wald test) the effect of input use on tangerine production.

Variable in the Equation

Independent Variables B S.E. Wald df Sig. Exp(B)
Farmer Age (AG) 0.068 0.43 2.440 1 0.118 1.070
Gender (DG) 0.28 1.535  0.000 1 0.986 0.972
Educational Length (LED) 0.331 0.168  3.854 1 0.050** 1.392
Farming Experience (Pn) -0.039 0.050  0.607 1 0.436 0.961
Farmer Group (DFG) 2.318 1183  3.82 1 0.050** 10.157
Land Ownership Status (DLOS) 0.465 0936  0.247 1 0.619 1.592
Using Transportation (TR) 0.185 0990  0.035 1 0.852 1.203
Number of Family Members (JAG)  0.790 0435  3.290 1 0.070 2.203
Tangerine Farming Distance to -1.875 0.791  5.626 1 0.018** 0.153
Farmer House (JU)

Land Area (BL) 4.301 4.872 0.779 1 0.377 73.777

Farm Labor (TEK) 0.050 0.025 4.078 1 0.043** 1.051
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Insecticides (INS) -2.787 1205  5.349 1 0.021** 0.062
Herbicides (HRB) 3.908 1.536  6.475 1 0.010** 49.821
Urea Fertilizer (PKU) 0.013 0.006  4.020 1 0.045** 1.013
Manure (PKD) 0.004 0.001  11.132 1 0.0017*** 1.004
NPK Fertilizer (PNPK) 0.020 0.010  4.553 1 0.033** 1.020
Constant -19.426 6.476  8.995 1 0.003 0.000

Dependent Variable: tangerine production (PJ)

Notes: **significant at 95% confidence level, ***significant at 99%.

The Chi-square (x2) test results showed that the table's value was 3.841. This figure was
ascertained using a 0.05 significance level and 1 degree of freedom. According to the data in Table 5,
nine separate variables significantly affected the tangerine harvest. At this stage, several factors are
taken into account, including the farmer's degree of education, the farmer's group, the distance from
the farmer's house to the tangerine farm, the farm labor, the pesticides, the herbicides, the urea
fertilizers, the manure, and the NPK fertilizers. The Wald test result for these variables is greater than
the 3.841 value in the Chi-square table, and the significance value is less than 0.05, so keep that in
mind. The alternative hypothesis (Ho) is accepted, and the null hypothesis (Ho) is rejected. It is clear
from this study that other independent variables, especially pesticides, do not have a significant
impact on tangerine output. There is a rejection of the alternative hypothesis (H1) and an acceptance
of the null hypothesis (Ho). This result is because the variable in question has a Wald test value below
the 3.841 value seen in the Chi-square table, and the significance value is higher than 0.05. As a result,
we accept the null hypothesis.

It was discovered, based on the findings of a significance test that was carried out on the model,
that the factors of age, gender, farming experience, land ownership status, farmer groups, using
transportation, number of family members, farm distance, land area, labor, insecticides, herbicides,
urea fertilizer, and NPK fertilizer all had a significant impact on the production of tangerines. An
example of this would be the number of family members. The binary logistic regression model built
was supplied in Equation 12, even though the pesticide variable does not considerably impact the
production of tangerines.

g(PD = —19.426 + 0.331LED,,, + 2.318DFGyq,, - 1.875]Usgs
- In n(P]) + 0.050TEK 0y, - 2.787INS,05, + 3.908HRB,q;,
1 - T[(P]) + 0.013PKU2022 + 0.004 PKDZOZZ (12)

+ 0.020PNPKy055

3.4. Model Fit Test

An evaluation of how well the model fits the data is carried out with the help of a model fit test.
The purpose of this test is to assess whether the observed values are identical to or very comparable
to those that the model predicts. The model used must have a Goodness of Fit (GoF) component to
be considered valid. If there is a correlation between the data that is included in the model and the
data that is seen, then the model is regarded as being in accordance with the GoF for compliance.
When performing binary logistic regression, the Chi-Square value in the Hosmer and Lemeshow test
can be used to evaluate the approach utilized to test the practicability of the model. This model can
be used to determine whether or not the model is plausible.

Table 6. Model fit test result of the effect of input use on tangerine production.

Hosmer and Lemeshow Test

Step Chi-square df Sig.
1 2,772 8 0,948
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The number of degrees of freedom was set to 8, and the significance level was 0.05. The Chi-
square table calculation yielded a result of 15.507. The computation yielded this. Here, we made use
of both of these considerations. A 0.948 significant value and a 1.504 Chi-square value were computed
and obtained, respectively. Table 6 displays the provided information. Suppose there is no
discrepancy between the 22 observations and the predictions. In that case, we can conclude that the
null hypothesis (Ho) is accepted because the computed Chi-square value (2,772) is less than the Chi-
square table value (15.507), and the significance value (0.948) is greater than the o value (0.05). The
significance value is lower than the Chi-square table value, which is why this is the case. Another
way of putting it is that the model suits its intended purpose.

3.5. Interpretation of Odds Ratio

Each time there is an increase of one unit of the independent variable, the odds ratio value
depicts the change in the tendency, which can be either an increase or a decrease. The findings of our
investigation are presented in Table 5, which displays the odds ratio (Exp. (B) value) for each
independent variable responsible for the production of tangerines. Furthermore, the ninth
significance independent variables on tangerine production were summarized in Figure 3, and the
interpretation of the odds ratio of each significant independent variable is stated as follows:

OR=0.062 \ OR=1.020 ! OR=1013 ! OR =1.004 !

B=-2.787 B =0.020 B=0.013 \_ B=0.004 \_

Sig. = 0045\ Sig.=0.001 \
OR =49.821 OR =1.051 OR= 10157/ OR= 1392/

B 3.908 B=0050 / B=2318 / B=0331 /

Sng =0.010 Sig. = 0043i Sig. = 0.050 i Sig. = 0.050 i

Figure 3. The graphical summary of the causes and effects of tangerine.

Sig. = 0021 Sig. = 0033

Tangerine
Production

Tangerine Farming Distance
to Farmer House

OR =0.153
B=-1875

Sig.=0.018

4. Discussions

4.1. Effect of Educational Lenght

The variable of educational length (LED) has a significant and positive impact on the
productivity of tangerine farming. This variable includes both positive and negative effects. There is
a value of 1.392 for the odds ratio associated with the LED variable, and its projected value is 0.331.
They were following the value of the odds ratio. It is conceivable to conclude from these data that the
length of time a farmer has spent in school tends to increase the quantity of tangerines they produce.
The conclusions of this study, which are based on research carried out by Chairunnisa and Juliannisa
[49], indicate that high levels of education and a competent workforce possess the potential to affect
agricultural production. The degree of education that tangerine farmers have will also affect their
ability to take in information and innovate when it comes to developing their tangerine farms,
according to Marhawati [47], who also said this would be the case. Additionally, Farooq et al. [98]
claimed that education plays a part in solving issues that farmers encounter and providing creative
methods to resolve difficulties they face in producing agricultural goods. As a result, education plays
arole in resolving issues that farmers face. Therefore, it is evident that education significantly impacts
agricultural goods' output [50].

4.2. Influence of Farmer Groups
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The variables of the Farmer Group (DFG) and the production of tangerine farming were found
to have a positive and significant relationship. There is a strong indication that this effect is present,
as indicated by the odds ratio of 10.157, which has an estimated value of 2.318. Based on these figures,
it appears that tangerine farmers who are members of farmer groups have a greater tendency to
increase their tangerine production when compared to persons who are not members of agriculture
organizations. This result is assuming that all other variables remain the same. Farmers can develop
their knowledge and abilities and obtain better access to markets and agricultural technology by
establishing farmer organizations. This way will ultimately lead to an increase in farm productivity.
Jamil et al. [75] did a study that led to the discovery of this fact. Their findings show that extension
workers deliver knowledge to farmers through farmer groups. As a result, farmer groups influence
boosting farm production. Additionally, Wardani [107] stated that the participation of farmers in
farmer organizations affects the amount of food the farms produce. Then, according to the findings
of research by Ali et al. [99], study groups inside farmer groups have the potential to boost
agricultural production.

4.3. Effect of Tangerine Farming Distance to Farmer House

Tangerine production is significantly influenced negatively by the farm distance variable (JU),
which has an odds ratio of 0.153 and an estimated value of -1.875. This variable has a significant
impact on that output. Based on these data, it is feasible to conclude that there is a high probability
that there will be a decline in the production of tangerines whenever there is an increase in the
distance between the agricultural home of the farmer and the tangerine fields. To put it another way,
a reduction in the distance that separates farms can potentially increase the quantity of tangerines
produced. The conclusions of this study agree with the findings of the research conducted by Rosalia
and Karyani [101], which asserts that the distance between farms impacts the quantity of products
the farms generate. Furthermore, Saragih and Harmain [62] noted that access to farm ars affects
farmers' performance and directly influences their output. This result means that it directly influences
the production of farms. Furthermore, according to Kassem et al. [69], the distance between farms is
a factor that also plays a role in determining the quantity of tangerines the farms produce. According
to Widyawati and Pujiyono [108], the amount of space separating farms positively influences the
amount of food that those farms produce.

4.4. Effect of Labor

A significant and positive influence on the productivity of tangerine farming is exerted by the
contribution of labor (TEK), a variable independent of other factors. There is a difference between the
estimated value for the labor variable, which is 0.050, and the actual value of the odds ratio, which is
1.051. With each additional effort put forth, the output of tangerines tends to increase, which is the
conclusion that can be derived from this quantity. The results of this study, which align with the
findings of research carried out by Nguyen et al. [100], indicate that the labor variable contributes
positively and significantly to the enhancement of tangerine production. This finding agrees with
those findings. The study's findings are supported by research conducted by Saragih and Harmain
[62], which demonstrates that the utilization of labor has a partial impact on farm productivity, which
in turn has a direct impact on farmers' income. This research gives credence to the conclusions of the
previously mentioned study. This is because labor is an essential component of the production factor,
which plays a significant role in maximizing our productive efforts in terms of quantity and quality
[109]. Then, Salam et al. [91] stated that the addition of labor will increase agricultural output.

4.5. Effect of Herbicide and Insecticide Application

There is a substantial and positive relationship between the independent variable of herbicide
(HRB) and the yield of tangerines on farms. There is a value of 49.821 for the odds ratio associated
with this variable, and its projected value is 3.908. According to these data, any addition of herbicides
can potentially increase tangerine production, which can be interpreted according to the given
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information. Based on the findings of Salam et al. [91], it was discovered that herbicides have a
positive and significant impact on the production of tangerines, and the usage of herbicides has a
major impact on the production of agricultural goods. This study's findings agreeth and lend
credence to the conclusions of research carried out by Sutrantiyas et al. [110], which showed that
herbicides had a beneficial and significant impact on developing tangerine output.

The production of tangerines is then considerably impacted negatively by the independent
variable insecticide (INS). This variable's odds ratio is 0.062 times, and its projected value is -2.787
using the available data. The addition of pesticides tends to reduce the yield of tangerines, as may be
deduced from this value. These findings agree with the findings of a study carried out by Saragih et
al. [111], which found that the application of insecticides has a detrimental impact on the amount of
food the farms produce. Additionally, Hendebo et al. [112] revealed that insecticides affected the
production of tangerines on farms. This detrimental effect that the application of insecticides can
cause has reached its maximum limit, which means that the applications of insecticides can no longer
be increased. In addition, Saraswati et al. [44] discovered that the application of insecticide positively
impacted agricultural production.

4.6. Effect of Using Urea, NPK, and Manure Fertilizers

In this research study, the three types of fertilizers assessed for their effectiveness on the
production of tangerines were manure, urea fertilizer, and NPK fertilizer. Manure was the most
successful of the three. The data analysis findings allow for the conclusion that the independent
variable of urea fertilizer (PKU) has a significant and positive impact on the production of tangerines.
This conclusion can be reached because of the findings themselves. The odds ratio value and the
estimated value of this variable, which are 1.013 and 0.013, respectively, are the foundations for this
conclusion. Given this figure, it is possible to conclude that the incorporation of urea fertilizer has a
propensity to result in an increase in the output of tangerines. Urea fertilizer is considered to be one
of the primary sources of nitrogen fertilizer. According to Purba and Purwoko [77], the use of urea
fertilizers substantially impacts the increase in tangerine yield. Plant fertility is increased when urea
fertilizer is applied in the proper amount. This helps plants avoid deviations in leaf growth, dead or
drying out tissue, stunted plant growth, and symptoms of chlorosis [113]. According to Nooraminah
et al. [114], the application of inorganic fertilizers that are applied in a reasonably high concentration
and utilized continuously will affect the soil's physical structure. It will decrease the effectiveness of
agricultural enterprises.

Additionally, the independent variable of NPK fertilizer (PNPK) has a large and favorable
influence on the yield of tangerines. In order to arrive at this conclusion, the odds ratio value was
calculated to be 1.020, and the estimated value was 0.020. As can be seen from these numbers, the
application of NPK fertilizer tends to increase the production of tangerines. NPK fertilizer contains
various nutrients, specifically nitrogen, phosphorus, and potassium, as stated by Nuranisa et al. [115].
According to Santoso and Hermiyanto [116], the use of NPK fertilizer at a specific dose has the
potential to increase both the quantity and quality of tangerine. According to Fidiansyah et al. [117],
two types of inorganic fertilize: urea fertilizer and NPK fertilizer. These fertilizers are responsible for
the highest possible nitrogen (N) element levels. According to Sakhidin et al. [118], the use of NPK
fertilizer has the potential to cause a large rise in tangerine yield. Additionally, Kiknadze et al. [119]
stated that the application of NPK fertilizer can potentially benefit the development of fruits and the
production of tangerine varieties. Furthermore, Li et al. [120] said that utilizing NPK fertilizers
resulted in a substantial enhancement of both the quantity and quality of tangerine fruits generated.

Furthermore, the independent variable of manure (PKD) has a considerable and favorable
influence on the production of tangerines on farms. The odds ratio value for the manure variable is
1.004, while the estimated value for this variable is 0.004. It is possible to conclude from these numbers
that the incorporation of manure has the potential or the inclination to increase the production of
tangerines. By providing organic fertilizer, it is possible to greatly boost production while
simultaneously reducing the role that inorganic fertilizers play in the process of growing production.
It was also mentioned by Revuelta et al. [121] that organic farming makes extensive use of manure as
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a means of boosting farm production. Then, Otieno [53] noted that organic fertilizers might be
utilized to maintain soil fertility. The findings of this study are consistent with the findings of
studies conducted by Karuniawati at al. [122], Nainggolan and Ulma[39] and Salam et al. [91], which
explains the beneficial impact that fertilizer application has on agricultural production. In addition,
Fidiansyah et al. [117] stated that the utilization of fertilizers can fulfill the requirements of nutrients
in the soil, hence enhancing the growth and production of cultivated plants to their full potential. The
amount of fertilizer that is applied must be following the recommendations [91,123].

5. Conclusions

This section is not mandatory but can be added to the manuscript if the discussion is unusually
long or complex. This study aimed to examine the effects of input factor allocation on tangerine
production in Selayar Islands Regency. Binary logistic regression was the method of data analysis
that was utilized to answer the research objective. It was concluded, based on the findings of the data
analysis that was described earlier, that the independent variables of educational length, farmer
groups, farm distance, labor, insecticides, herbicides, urea fertilizer, manure, and NPK fertilizer that
were tested with binary logistic regression models simultaneously had a significant effect on the
production of tangerines from farming. Of the sixteen variables that were evaluated, it was
discovered that seven of them have a positive and substantial effect on tangerine production. These
seven variables are educational length, farmer groups, labor, herbicides, urea fertilizer, NPK
fertilizer, and manure. Partial testing revealed that these seven variables contribute to the production
of tangerines. In addition, there are two factors that have a negative and large impact on the
production of tangerines. These factors include the changeable farm distance and insecticides.
Furthermore, seven additional characteristics do not have a major impact on the production of
tangerines. These variables include age, gender, land ownership status, using transportation, the
number of family members, the land area, and farming experience.

This research indicated that there were chances for farmers in the area where the study was
conducted to boost their tangerine production by adopting more efficient methods of allocating
production inputs. For the purpose of increasing tangerine production, farmers in the Bontomatene
District of the Selayar Islands Regency can increase their education in the management of tangerine
farming, maximize their participation in farmer groups, expand the area of land that is cultivated,
and increase the amount of urea fertilizer, NPK fertilizer, and manure that they use. Tangerine
production can also be enhanced by increasing the number of workers and applying herbicides at
optimal doses. Both of these measures contribute to maximizing farm efficiency. To prevent a decline
in production, it's important to regulate pesticide use carefully to avoid overuse and to adopt a
balanced approach by incorporating both inorganic and organic fertilizers. These practices are
essential for maintaining sustainable yields.
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