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Abstract
Background and Objective: Shallots have the potential to be developed but production is not optimal in terms of continuity and stability.
Structuring production patterns should be a priority for farmers in onion farming. This study aims to map production patterns and create
predictive models of production patterns in low and middle land areas to provide product stability. The method used in this study is a
fuzzy logic approach based on ANFIS. Materials and Methods: The data used include time-series data, written information, input variables
of production patterns, cropping pattern systems, production patterns, needs with shallot production development output variables. This
research was conducted in Majalengka Regency in the low and middle lands. Results: The results showed that the prediction of the
production pattern of the shallot cropping pattern was more focused on adjusting to the needs of use and consumption value, the low
and middle land areas in the first quarter of consumption production were greater than seeds and in the third quarter these two regions
were able to balance production for consumption and consumption needs, seeds. In the low-lying areas in the second quarter, the
emphasis was on seed production of 70%, in the middle-land areas the emphasis was on 60% consumption of shallots, 20% industry and
20% seeds. Conclusion: Recommendations in the implementation of various strategies are expected through the establishment of a
planting pattern information centre, the creation of new market opportunities, partnership patterns, expansion of planting areas.
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INTRODUCTION

The horticultural commodity is one of the plants whose
characteristics have uncertainty in production and price1 and
onion is one of them2. One of the factors causing yield
uncertainty is climate change and this is one of the
characteristics of agricultural commodities3 so it will harm
production4. One of the horticultural commodities that have
the potential to be developed and has high economic value,
namely onion is also one of the medicinal plant commodities
in improving health5. Shallot cultivation is one of the
livelihoods of farmers in rural areas but onion cultivation has
not yet reached optimal productivity because it is attacked by
many pests and diseases6.

This  shallot  commodity  is  considered  a strategic
commodity7 as well as an important crop in our country8.
Needs onion as food supplement ingredients should be
balanced with sufficient supply9 and as one commodity into
everyday cooking ingredient and can be used as efficacious
herbal10, red onions can also be produced as material drug
production11.  Shallots  are  also  a  commodity  that has
competitive and comparative advantages, productivity and
sustain ability of  competitiveness   can   be   increased 
through the application of advanced technology, agricultural
infrastructure and increasing the capacity of farmers'
resources12.

However, seeing the phenomenon, production has not
been optimal while the demand and consumption of shallots
are getting higher. Production and price fluctuations still occur
for this commodity because demand continues to increase
while production is still limited in certain months13. Shallots
indicate  a  production  risk  commodity,  although it is still at
a low-level14,15. So that this commodity has production
instability16 and is susceptible to pests17. By looking at the
phenomenon related to shallots, it is necessary to reorganize
the production system in the dry season and rainy season so
that the production of this commodity can be sustainable
throughout the year in low and middle land areas. This study
has the aim of how to map production patterns and
identifying production patterns so that they can make
predictive models of production patterns on the development
of shallots in Majalengka Regency in low and middle land
areas.

MATERIALS AND METHODS

Study area: The location of the research was carried out in
Majalengka Regency, West Java in the low and middle land
area,  with  the  time  of  researching  in  January-March, 2021.

Methodology: This research was conducted with a
quantitative descriptive method using a fuzzy logic approach.
A fuzzy system is a system with a form based on rules in the
form of a collection of IF-THEN rules. Fuzzy logic is used in
decision making18 and this method is considered a good
alternative to linear models based on utility theory19.

This fuzzy logic approach is carried out through three
stages, including: (1) The stage of fuzzification is mapping
from firm input to fuzzy sets, (2) The inference stage is the
generation of fuzzy rules and (3) The affirmation stage
(Defuzzification) is the transformation  of  the output from a
fuzzy value to a firm value. The  variables  used   in  this   study 
consisted  of two input variables, namely (1) The production
pattern with the cropping pattern system and (2) The
production pattern with the use of shallot needs and one
output variable, namely the development of shallots. The
analysis of the assessment of each variable in this study was
carried out using an approach fuzzy logic to quantify the
obscurity. This is done with the consideration that the variable
pattern of production with the cropping pattern system, the
pattern of production with the use of shallot needs and
horticultural development is vague and cannot be classified
with certainty. So this fuzzy logic approach is considered to be
able to classify each issue based on the level of importance
according to the observations that have been made.

RESULTS AND DISCUSSION

Results of analysis of the development of shallots: The
results of the study in the low and middle land areas can be
seen in Fig. 1 from the results of the analysis of the ANFIS
method with the Onion Price (OP) parameter, namely indicator
(1), namely the price of RP 26,000, -, indicator (2) with the price
of Rp. 16,000-25,000 and indicator three with the price IDR
5000-15.000, -, Total Population (TP) with four indicators,
namely elderly people, five being children and six being
adults. Consumption per Quarter (CQ) with indicator seven
which is the first quarter, eight in the second quarter and nine
in the third quarter. Use Needs (UN) shallots with indicators of
ten, namely seeds or seedlings, eleven for industry and twelve
for hotels, restaurants and catering as well as food stalls and
households.

From the results of the analysis, it can be explained that
the shallot price model is in the range of Rp. 26.000, - to
produce seeds and stalls and is widely consumed by seniors
who are cultivated in the first quarter of December to
February, this series of models can be seen in the red line. The
next model for  Rp. 16.000-25.000,- with  production  for
industrial  purposes  and mostly consumed by children in the
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Fig. 1: Results of analysis of local needs shallots

Table 1: Results of calculation analysis related to the category of population in Majalengka regency who consume shallots
Total population

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Children (C) Senior (S) Mature (M) Plain area
0.957762666 0.865033196 0.411857374 Medium
0.64 0.984615385 0.538901987 Low
Results of data calculation analysis, 2021

Table 2: Calculation results analysis of consumption of shallots seen from the quarter
Quarterly consumption (QC)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I (T1) (December-February) II (T2) (March-July) III (T3) (August-October) Plain area
0.189713 0.094251 0.650289 Medium
0.289482 0.128866 0.948367 Low
Results of data calculation analysis, 2021, T: Treatment

second quarter, namely in March to June. This series of models
can be seen on the black line, while the price model is Rp.
5000-15.000,- with the aim of hotels, restaurants, catering and
households operating from August to October and mostly
consumed by adults, this series of models can be seen in the
blue line.

From the results of the calculation analysis using the
ANFIS method, it was found that the price of shallots in the
lowlands and middle lands were relatively not much different.
This is because shallot production in all plain areas has the
same relative price structure as a result of the character of the
Majalengka Regency area in this case the quality, type and
treatment of shallot cultivation. Seeing the phenomenon from
the price aspect which is considered quite good, onion
farmers in Majalengka Regency at this time must be able to
create market opportunities other than the existing market.

It can be seen in Table 1 that the population in
Majalengka Regency is divided into three categories, namely
children, adults and seniors (elderly) who consume shallots.
The results of the analysis showed that in all plain areas,

namely 0.957 in the middle plains and 0.64 in the lowlands,
the highest consumption of shallots was in the category of
children and adults in the middle plains 0.87 and 0.98 in the
lowlands. This shows that children and adults believe more in
the benefits of red onions for health other than as a
complementary seasoning or food flavouring. Seeing this
condition, it is necessary to carry out educational activities or
further understanding of the elderly on the benefits of shallots
for health. Horticultural farming, especially shallots, needs to
look at market conditions and consumption patterns, these
conditions can affect the sustain ability of shallot production.
This condition can also support the commercialization of
farming20.

In  Table  2  it  is  explained   that   consumption   in  the
first quarter is from December to February, the second quarter
is March to June and the third quarter is August to October.
The results  of  the  analysis show that in the second quarter
the level of consumption of shallots  was  low  in all plains
areas, namely around 0.09 and 0.12, while in the second
quarter, consumption should be high  due  to  the celebration
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Table 3: Results of the analysis of the calculation of the use of requirements
Used needs of shallot (UN)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Seeds Industry Hotel, restaurant, catering (Horeca) and/household Plain area
0.590164 0.298408 0.961538 Medium
0.9 0.194763 0.671141 Low
Results of data calculation analysis, 2021

of Eid al-Fitr. Seeing this phenomenon, it can be assumed due
to the condition of a pandemic COVID-19 also occur
oversupply of onion from other regions, such conditions it is
necessary onion farmers create market opportunities and
strategies for other markets in the second quarter of this or it
can also be more focus on seed production compared to
consumption shallot production, this is also explained from
the results of research21 that planting shallots with seeds is
better and more cost-effective as well as healthier seeds. The
right strategy was also carried out in Malang in the
development of shallots through the development of local
production inputs through seed production22. In North
Sumatra, the superior variety for shallot production is the
Super Philip variety from wet and dry23.

The results of the calculation analysis according to the use
of needs shown in Table 3, show that the use of shallots for
hotels, restaurants, catering, stalls and households is higher
than the use of industrial needs and seeds by 0.96 in the
middle plains. It can be assumed that the shallot planting area
in Majalengka Regency is still considered low so that it does
not meet the needs of the industry as well as productivity and
quality that are not following industrial standards. However,
farmers are still reluctant to cooperate with the industry is still
due to pay quite a long delay on the part of the industry,
whereas if you look at the United States Northeast part
horticulture industry growth far exceeded the growth of
plants and other commodities24. In India, it has also been
identified that the horticultural industry is a means of
diversification to make agriculture more profitable25. The
shallot agroindustry will affect the availability of shallot in the
market26.

Prediction of shallot production pattern: By looking at the
results of the analysis calculation, the prediction of the
production  pattern  of  the shallot commodity associated
with: (1) The consumption value per quarter, namely the first
quarter (December  to February) and the third quarter (August
to October) all plain areas can carry out shallot cultivation with
the aim of harvest shallot consumption and shallot seeds. In
the middle plains, shallot production should be smaller than
in the lowlands, due to the lower consumption value, (2) The
value of the use of shallots, namely the middle lands still has
a low value for industrial use and seeds but for the lowland

areas, seed production is already higher than in other areas
(around 1.125%) although it is still in a low category for seed
production. By looking at this condition, the pattern of
production in the low and middle lands must change towards
the achievement of harvesting for industrial and seed
purposes, although when compared to Thailand, our country
has not yet achieved optimal productivity6.

Shallot commodity production pattern model: Aspects of
the supply of shallots apart from the main ones in terms of the
intended market value, namely the existence of (1) A location
to carry out shallot cultivation, (2) A supportive climate in the
implementation of shallot cultivation, (3) Supporting
technology in carrying out shallot cultivation, (4) The price of
production factors that will affect the implementation of
shallot cultivation. Export destination onion is likely, although
still in limited circumstances can lead the State of Singapore,
Malaysia, Brunei Darussalam and should be able to guard
against the import of onion that had been from China,
Vietnam and the Philippines.

Implementation of onion cultivation in the lowlands and
middle in the District Majelengka, in general, has become a
habit of farmers and even a lot of culture passed down from
family. This condition makes the experience of farmers in
carrying out onion cultivation for a long time. This is one of the
factors supporting success in farming, although it must be
adjusted to current developments with supporting factors.
The potential  of land and climate also supports onion
farming. However, many other factors can be considered as
factors that must be optimized in the development of the
shallot cluster in Majalengka. Conditions in the field are still a
lot of pest and disease attacks, especially in the rainy season,
the abundance of shallots during the main harvest, the supply
of shallots from outside the region, the quality is still not
optimal, especially for industrial markets, supporting
institutions are not optimal, production and price fluctuations
are still occurring.

Seeing the conditions in the field and the results of the
calculation of the shallot research analysis, it is necessary to
have several important points in the shallot production
pattern, namely: (1) The production pattern by paying
attention to the value of the consumption of shallots, (2) The
production  pattern  by  taking  into  account the value of the
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Fig. 2: Prediction model of shallot production patterns in the lowland

Fig. 3: Prediction model of shallot production patterns in the medium land

need and use of shallots, (3) Production pattern with
partnership pattern. From these results, it can be assumed
with several things such as the arrangement of cropping
patterns with the creation and strategy of market
opportunities, the existence of an integrated production and
consumption data information centre to facilitate access for
farmers in regulating cropping patterns, optimal supporting
institutions in mentoring, coaching, education and training
activities. application of more optimal shallot farming
technology. Likewise, the results of research27 that land
evaluation need to be carried out to determine the potential
land suitability class for shallots by using appropriate shallot
varieties. It can be seen from the resulting model in
supporting the development of shallot clusters in the
Majalengka Regency, both in the lowlands and in the middle.

In Fig. 2, it can be seen that the predictive model of
production patterns in the lowlands tends to carry out the
production or cultivation of shallots with a time cropping

pattern in the first quarter of December-February should
produce more consumption shallots than shallots for
seedlings. This is supported by the need for higher use and
consumption of shallots. To meet the needs of the industry
should also be considered considering that the first quarter of
the industry also requires a lot of shallots as raw material for
processing. The need for shallot seeds in the second quarter
of March-June is greater than in other quarters, so the
cropping pattern this month should focus more on seeds,
while for the third quarter the cropping pattern is more
balanced for seed production and consumption.

Based on the analysis and observations in the field, shallot
farmers still rely on the experience and habits of growing
shallots. However, despite this, shallot production has
increased from year to year, although there are still
fluctuations in production and prices. With this increase in
production and to stabilize farmers' incomes, it is necessary to
pay attention to production patterns and cropping patterns.
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In Fig. 3, the prediction of the pattern of shallot production in
the middle plains can be seen in the model.

In the middle plains, in general, the treatment of
production  patterns  and  cropping patterns is almost the
same as in the lowlands, the only  difference  being  that in the
2nd quarter, seed production is only 20% and consumption is
more. For industrial purposes, it can also be taken into account
that the industry needs this month are still in need. This
research implies that farmers can more accurately predict
planting needs so that a balance of supply and demand can
be achieved. The recommended model for predicting
production patterns in the low and middle land areas can be
applied in the development of shallots. However, this study
still has limitations in terms of the accuracy of cropping
patterns in the event of climate anomalies, resulting in a shift
in the planting period.

CONCLUSION

The results of the calculation analysis for the production
pattern of shallots in the low and middle lands should pay
attention to the production pattern and cropping pattern
which is associated with the need for use and consumption
value. The prediction model for the production pattern in the
lowland areas in the second quarter emphasized more on
seed production of 70% and the medium-land area more
emphasis on consumption of shallots at 60, 20% for seeds and
20% for the industry. In the first quarter, these two regions
were able to produce shallots for consumption greater than
seed production and in the third quarter they were able to
balance the need for consumption and seeds.

SIGNIFICANCE STATEMENT

This study found a map of shallot production patterns in
the low and middle lands that must pay attention to
production patterns and cropping patterns that are related to
consumption values. This is beneficial for farmers to maintain
production and price stability. This study will help researchers
to uncover critical areas of shallot production pattern maps
that cannot be explored by many researchers. Thus, a new
theory on the map of shallot production patterns in the low
and middle lands can be obtained.
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