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Abstract: Soybeans production has not been able to meet the national demand of soybeans. For the
sustainability of commodity soybeans is expected, one of its efforts is the continuous soybean farming
techniques. The purpose of this research is to know: Does soybean farming has been efficient? Production
factors are most influential to the production of soybean? Is allocative use production factors on soybean
farming is Optimum / efficiently?. The study was conducted in Sukorejo, Ponorogo with quantitative approach,
and the method used is survey method. Analysis of the data used is the following: RC ratio; Analysis function
Cobb-Douglass; and analysis of the ratio between the value of marginal product (NPM) with prices of
production factors (NPM = Px). The results showed that soybean farming in paddy fields and dry land are
equally efficient, for soybean farming in paddy field has 2.52 levels of efficiency and in dry land farming has
1.82 of efficiency level. The factors of production or production inputs jointly affect soybean production, but as
individuals who had significant input to the increase in soybean production in paddy land is land area, seed,
male and female workers, while in dry land is organicfertilizer. Use of production inputs allocation in both
paddy land and dry land are equally not be at optimum level, the efforts to optimize revenue soybean farming
can still be done with the use of production factors (inputs) in an efficient and adapted to the conditions of land.
Soybean farming in the district Sukorejo sustainable, this proved to be economically profitable, ecologically /
technical use of production inputs (natural, man) is not optimal, and the social culture does not change the
structure / condition of farmers who have been.
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I.  Introduction

One of the agricultural commodities that is the government's concern at the moment is soybeans, where
the level of public consumption of soybeans is very large while on the other hand domestic production has not
been able to fulfill it so the government still has to import soybeans from abroad. The prospect of developing
soybeans in the country to suppress imports is quite good, given the availability of sufficient land resources,
suitable climate, the technology that has been produced, as well as sufficiently skilled human resources in
farming. In addition, the soybean commodity market is still wide open.

Soybean (Glycine max L.) is one of the main commaodities of beans that are a national mainstay
because it is an important source of vegetable protein for food diversification in supporting national food
security. Every year, soybean needs reach 2 million tons, while domestic soybean production is only 0.8 million
tons per year, so to meet the required import of 1.2 million tons per year. In the future, soybean demand
projection will continue to increase along with the increase in soybean consumption by the Indonesian people in
view of several considerations such as: increasing population, increasing income per capita, public awareness of
food nutrition. Per capita consumption from 8.12 kg in 2005 to 9.46 kg in 2020 or an increase of 1.02% per
year. When viewed from the map of Indonesian soybean producers, the largest is produced in the East Java
region, because East Java is one of the national soybean production centers and for three years East Java
soybean production has increased. The increase in soybean production was supported by an increase in
harvested area and productivity.

One of the soybean producing districts in East Java is Ponorogo district. in Ponorogo there are only two
rapidly developing local varieties namely SmackingYellow and Green Smacking, which have become icons of
agricultural products in Ponorogo Regency and have received national standard recognition from the Ministry of
Agriculture as local superior products from original Ponorogo. And has obtained a certificate of registration of
local varieties No. 64 / PV / 2008 December 9, 2008 (soybean varieties Gepak Kuning) and Number 63 / PV /
2008 December 9, 2008 (soybean varieties Gepak ljo. Compared with other superior varieties, Gepak Kuning
and Gepak ljohas several advantages including: more early harvest age (70-75 days), Gepak Kuning capable of
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producing 2.20 tons / ha and Gepak ljo 2.25 tons / ha, high levels of starch and a savory taste. Soy cultivation in
Ponorogo can carried out in every planting season, namely the rainy season (MH) MH and MHL1, the first dry
season (MK1) and MK2 in the fields.

The existence of various problems or obstacles ranging from the spread of land with a variety of
commodities, narrow land ownership, fluctuating prices, policies that do not support the development of
soybean farming is still difficult to be realized, this will affect the low production produced so the product
efficiency is still low. Also limited soybean farmers' knowledge of environmental conditions related to the use
of natural resources (forests, land, water) and human resources (production facilities) with still low intensity.
Based on the description above, it encourages researchers to study the efficiency of sustainable carrot farming
by taking a location in one of the soybean production centers in East Java, which may represent a picture of
soybean farming in East Java, of which East Java is the largest soybean producer or production center in
Indonesia. The purpose of this study is: Knowing the amount of income and efficiency of soybean farming,
knowing the factors of production that affect farm production Soy and Analyzing the allocative efficiency of the
use of production factors in soybean farming

Il. Research Methods

Based on the problems and objectives of the study, in this study the approach used is a quantitative
approach, and the method used is the survey method.

The location of the research was carried out on purpose, hamely in the District of Sukorejo in Ponorogo
Regency, with the consideration that the District of Sukorejo is a district that has a harvested area, and the
amount of soybean production is highest compared to other districts in the Regency of Ponorogo.

Respondents in the study were determined intentionally, all soybean farmers in Sukorejo sub-district,
Ponorogo district on MH-1 (Rainy season-first planting). From the survey results it is known that the number of
soybean farmers (respondents) is 62 people, consisting of farmers who work soybean in paddy fields as many as
35 people and farmers who work soybean in Dry Land land as many as 27 people. The small number of soybean
farmers in MH 1 according to Agricultural Extension Officers (PPL) due to the length of the rainy season so that
the majority of farmers turn to rice farming.

The data used in this study include primary data and secondary data. Primary data were obtained
directly from soybean farmers as respondents and secondary data included supporting data from primary data,
obtained from relevant agencies that have relevance to the research objectives.

In accordance with the objectives of the study, the data collected is tabulated and then calculated and
analyzed for efficiency, the use of production factors that affect production, and the efficient use of production
inputs.

RC ratio analysis

Farming efficiency can be obtained by calculating the Return Cos Ratio (R / C Analysis), which is a comparison
between total revenue and total production costs.

R/Cratio=TR/TC

Where: TR = total revenue (Rp); TC = Total cost (Rp)

This analysis shows the level of economic efficiency of soybean farming, which will be achieved if:
R/ C ratio> 1 means efficient and profitable farming

R/ C ratio = 1 means that farming does not lose or profit

R/ C ratio <1 means that farming is not efficient and not profitable.

Analysis of the Cobb-Douglas production function (Imam Ghozali, 2009). Mathematically the Cobb-Douglas
function is stated as follows:

Y =a. X1bl. X2bh2. X3b3 ......... XNB. eu

For the production function above to be estimated, the equation needs to be transformed into a linear form so
that it becomes:

LnY=Lnb0+blLnX1+b2LnX2+hb3LnX3+..... bnLnXn+U

Where: Y = soybean production (kg); X1 = Land area (ha); X2 = seed (kg); X3 = Use of inorganic fertilizer
(kg); X4 = Use of organic fertilizer (kg); X5 = Use of drugs (It); X6 = Use of male labor (HOK); X7 = Use of
female workers (HOK); bo = intercept; b1, b2, b3, b4, b5 = elasticity of production factors; e = natural number
(2,178); U = error
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Analysis of the ratio between the Marginal Product Value (NPM) and the factor price (NPM = Px) uses the
following formula:

NPM  bi.Y.Pybl.Y.Py

=1lor =1 or
Px XiP xi
Px
Y
NPM = bi Py
X

Where: NPM xi = Marginal product value of the i production factor; bi = elasticity; Xi = The average use of the
i-th factor of production; Y = Average production per hectare; Pxi = Price per unit of i-th factor of production;
Py = Unit price for production.

I11. Results And Discussion
Characteristics of Respondent Farmers
1. Respondent's Life
Farmers who work on soybeans in the study area, have different ages, where the age of farmers really
determines the ability to work in carrying out farming activities. This means whether the farmers in carrying out
their farming activities are still classified as productive or less productive, because it will determine the
productivity produced. To see the age classification of soybean respondent farmers in Sukorejo can be seen in
table 13 below.

Table 1. Age Composition of Respondents by Age Category on Soybean Farming in Sukorejo Ponorogo

Regency
No Land Age Number Persentage
Type Category of People (%)
1 Rice Productive 24 68,57
Field
Non- 11 31,43
Productive
Amount 35 100,00
2 Dry Land  Productive 18 66,66
Non- 9 33,34
Productive
Amount 27 100,00

Source: Data processed

Based on Table 1 above it can be seen that the productive age of soybean farmers as respondents both
in paddy fields and Dry Land land dominates compared to the age of non-productive respondent farmers. This
shows that the age of respondent farmers in the study area is mostly done by productive age, so that they have
the ability to work in carrying out their farming which in the end will be conducive to productivity productivity
in increasing the productivity of farming production.

2. Respondent Education.

The farmer's education level is also one of the most important factors and is one indicator in decision
making and the quality of his work, especially in adopting agricultural technological innovations and farming
cultivation techniques. And that certainly will affect the pattern of thinking of farmers. To see the classification
of respondent farmers according to education level can be seen in Table 2.
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Table 2. Classification of Education Level of Respondent Farmers atSoybean Farming in Sukorejo, Ponorogo

Regency
No Land Level of education Numberof Persentage
. Type People (%)
1 Rice - ESL 19 54,28
Field
- JHS 8 22,86
- USs 7 20,00
- College 1 2,86
Amount 35 100,00
2 DryLand - ESL 12 44,44
- JHS 13 48,15
- USs 2 741
- College 0 0,00
Amount 27 100,00

Source: Data processed

Table 2 shows that the respondent farmers in the study area turned out to be 100% having taken formal
education. Where the highest level of education in the paddy field respondents was at the Elementary School
level (ESL) that is 54.28%, and in the Dry Land land respondents the highest level of education was at the level
of the Junior High School (JHS) which amounted to 48.15%. The still low level of education at the farm level is
partly due to the lack of community awareness (farmers) of the importance of education, so that community
resources (farmers) are less equipped with adequate education. The education level of the respondent can be an
indicator of the quality of farmer's work because of his mindset and knowledge.

3. Extent of Respondents' Land
The area of arable land in the study area varied, ranging from 0.1 to 1.20 ha. For more details, can be seen
in Table 3.

Table 3. Land of Respondent Farmers in Soybean Farming in Sukorejo, Ponorogo Regency MH 1

No. Land Type Land Area Category Number of Persentage
People (%)
1 Rice Fields - < 0,5 hectare 29 82,86
- >0,5 hectare 6 17,14
Amount 35 100,00
2 Dry Land - < 0,5 hectare 27 100
- >0,5 hectare 0 0
Amount 27 100,00

Source: Data processed

Table 3 shows that the majority of respondent's arable land area is hektar 0.5 hectare, where in the
paddy field this category is 82.86% or 29 respondent farmers and on Dry Land land is 100%, 27 respondents.
This shows that the ownership of arable land in the study area has relatively narrow land (< 0.5 hectare).

4. Respondents' Work
The types of retain work of respondents in the study area are presented in Table 4.

Table 4. Types of Respondent Farmers' Work on Soybean Farming in Sukorejo, Ponorogo Regency MH 1

Number of Persentage
No. Land Type Type of Works People (%)
1 Rice Fields - Private 19 54,29
-Government 1 2,86
Employers
-Farm Workers 15 42,85
Amount 35 100,00
2 Dry Land - Private 12 44,44
- Farm Workers 15 55,56
Amount 27 100,00

Source: Data processed
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Table 4 shows that the majority of respondents’ jobs both in paddy fields and Dry Land are private,
which are classified as private in the study area (traders, construction workers, etc.). So in addition to being a
farmer the respondent also had other jobs such as traders, construction workers and others.

5. Respondent Soy Entrepreneurial Experience

From the survey results in the study area, the experience of respondent's soybean farming was very
varied. For respondents in Dry Land, the average experience of respondents in soybean farming was 25.8 years,
whereas for paddy field respondents, the average experience in soybean cultivation was 26.5 years. This shows
that the experience of respondents in the study area is very long, this is also recognized by respondents that the
experience is obtained from their parents or from their predecessors.

C. 1. Analysis of Soy Farming

Soybean has been widely cultivated in arable land in Dry Land and Dry Land in Sukorejo sub-district,
which already has local soybean varieties named Gepak Kuning and Gepak ljo varieties that have developed
rapidly in the community. However, at the time of the study the respondents used were only yellow-blown type.
The technology used in soybean farming in the study area from the information obtained is still manual. In
soybean farming, production facilities (inputs) that are used or utilized by farmers in farming include seeds,
fertilizers, medicines and labor. In detail the results of the analysis of soybean farming can be seen in Table 5.

5. Analysis Results of Soy Farming in Sukorejo District, Ponorogo Regency MH 1
(November-January planting season)

No Input Amount Price Input Cost Reception R/C
(kg, Lt, HOK) (Rp) (Rp) (Rp) ratio

1 Rice Fields

Land area 0.3728 13.875 5.172,000

Seeds 12.8571 6.000 77.142,600

An Organic fertilizer 8.6571 2.000 17.314,200

Organic fertilizer 88.8571 500 44.428,550

Drugs 11 14.500 15.950,000

Male labor 20.4285 25.000 510.712,500

Female workers 9.3428 20.000 186.856,000

Variabel Cost 857.575,850

Fixed cost 60.143,000

Total Cost 917.718,850

Production 386.7142 6000 2.320.285,200 2,52
2 Dry Land

Land Area 0.2740 13.875 3.801,700

Seeds 10.333 6.000 61.996,000

An Organic fertilizer 6.3703 2.000 12.740,600

Organic fertilizer 139.2592 500 69.629,600

Drugs 1.00 14.500 14.500,000

Male labor 12.0370 25.000 300.925,000

Female workers 8.8518 20.000 177.036,000

Variabel Cost 640.628,950

Fixed cost 34.444,000

Total Cost 675.072,950

Production 205.1851 6000 1.231.110.600 1,82

Source: Data processed

(1) Seedlings

The seedlings used by farmers in the soybean business in the study area are local seedlings, namely
Smacking Kuning because according to them they have the potential to produce higher yields, short harvest age
(73 days). These seeds are obtained by farmers, other than by cultivating themselves, they are also bought on the
market, then good, whole seeds are selected.

According to the results of information from the respondent farmers in the field "Mr. Bambang Suseno,
55 years old and has had soybean farming experience for 21 years, that by cultivating his own seeds or buying
on the market that has not been labeled will reduce production costs. And based on his experience during the
soybean farming, he has not felt a failure in the soybean harvest. " Their assumptions are that even though the
seeds used do not meet the specified standards (Distan), they still get a crop that they think is sufficient.

The average use of seedlings in soybean farming in research areas for Dry Land land is 10,333 kg, with
the price of soybean seeds at Rp 6,000 / kg. So that the average amount of seed costs incurred by respondent
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farmers is Rp 61,996,000 / work area. While the soybean farming in paddy fields the number of seeds used is an
average of 12.8571 kg at a price of Rp. 6000, - / kg, so that the average cost of seedlings is Rp. 77,142,600 /
cultivation area.

(2) Fertilizers

From the results of the study it turns out that all respondents use inorganic or chemical fertilizers and
organic fertilizer (compost / stable). However, if seen from the amount of fertilizer used between An-organic
and organic the ratio is quite large, both for respondents in Dry Land land and paddy fields. Where the use of
organic fertilizer amounts more than the use of inorganic fertilizers. The average use of inorganic fertilizers in
rice field respondents was 8,6571 kg with an average cost of Rp17,314,200 - / land area and organic fertilizer an
average of 88,851 kg with an average cost of Rp 44,428,550 / land , and for respondents in Dry Land land the
use of 6.3703 inorganic fertilizers is an average of kg with an average cost of Rp 12,740,600 / land area. While
the use of organic fertilizer on respondents in Dry Land land was 139,2592 kg with an average cost of Rp
69,629,600 / land area.

(3) Medicines (pesticides)

Pest and disease control in soybean plants in the study area in general are pod sucking, grayak
caterpillars and pod borer. To eradicate the respondents in the study area using Furadan, and Arivo, by spraying.
The average medicine used by soybean respondent farmers in Dry Land land is 1.0 It with an average cost of
14,500 / land area, while the respondents in paddy fields average 1.1 It with average costs an average of Rp.
15,950,500 / land area. The low cost of the medicines used cannot be separated from the respondents'
understanding of the dangers of excessive chemical drugs on their health and environment.

(4) Labor

The workforce used by the respondent in addition to using labor in the family also from outside the
family. The level of wages that apply in the study area, namely male labor is Rp. 25,000./HOK and female labor
is Rp. 20,000./HOK. Activities in soybean farming include land management, planting, fertilizing, spraying,
weeding and harvesting. The use of manpower used in soybean farming in the study area for Dry Land land is
an average of 12.0370 / HOK manpower with an average cost of Rp. 300,925,000, - / land area and female
labor, an average of 8,8518 / HOK with costs an average of Rp 177,036,000 / land area. Whereas for the
respondents of men labor fields, the average is 20.4285 / HOK with an average cost of IDR 510,712,500 / land
area, and female labor is an average of 9.11 HOK with an average cost of IDR 188,571,000 Land area.

(5) Acceptance

Soybean production produced by soybean respondent farmers in Sukorejo District is the result of
soybean during one growing season. In the study area, the average soybean production in soybean farming in
paddy fields was 386.7142kg with a market price of Rp. 6000, - / kg so that the average acceptance of
respondent farmers was Rp. 2,320,285 / land. Whereas on soybean farming in Dry Land land, the average
soybean production obtained was 205,1851 kg with a selling price level in the market of Rp 6000, - / kg, so that
the average income of soybean farmers in Dry Land land was Rp 1,231,110 ,.

(6) Efficiency

Efficiency of soybean farming obtained to farmers from: the amount of revenue obtained divided by
the total costs incurred for the production process. In the soybean farming in Dry Land land obtained the level of
efficiency or R/ C ratio = 1.82 and in the wetland soybean farming an R / C ratio = 2.52. From these results it
can be concluded that soybean farming in the study area is equally beneficial, but in paddy fields it is more
profitable than in Dry Land land.

2. Analysis of the Cobb-Douglass Production Function of Soybean Farming

To analyze how the factors of production (input) that significantly affect soybean production in Sukorejo
Subdistrict, Ponorogo Regency, used multiple regression analysis with the Cobb-Douglass production function
which is transformed into natural logarithm (Ln) form. And the results of the analysis are listed in Table 6.
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Table 6. Results of Regression Analysis of Production Function of Dry Land Farm
Soybean Farming in Sukorejo District, Ponorogo Regency MH 1

Unstandardized Coefficients Standardized
Coefficients
Model B Std.Error Beta t Sig.

1 (Constant) 3.349 1.104 3.033 0.007
Land Area -.037 .158 -.051 -.234 0.818
Seeds .078 191 .098 409 0.687
An Organic fertilizer -.200 .204 -.156 -.978 0.340
Organic fertilizer 377 .160 .596 2.355 0.029*
Male labor .155 .086 301 1.815 0.085
Female workers .299 .187 .303 1.595 0.127
Drugs -211 139 -.262 -1.513 0.147

a. Dependent Variable: Ln Y (soybean production)
The regression equation obtained from the analysis of the Cobb-Douglas function using the SPSS 16
program for Dry Land farming is as follows:

Y=3.349-0.037x;+0.078x,-0.200X3+0.377X,4+0.155X5+0.299%¢-0.211x,U

From the results of testing the Cobb-Douglas function model used F count> F table with a 95% confidence
interval (oo = 0.05), then Ha is accepted. Means there is a significant influence together of all independent
variables on the dependent variable. The accuracy of this model can also be seen from the magnitude of the
coefficient of determination (R2) obtained close to 1, which is 0.651 so that it can be said the model used is more
precise.

The results of the analysis in Table 6 can be partially interpreted as follows:

(1) Organic Fertilizer

For the organic fertilizer variable regression coefficient 0.377, this coefficient is statistically significant at the
95% confidence level, which is indicated by the calculated t value (= 2.355) greater than t table (= 2.052). So it
can be interpreted that the use of organic fertilizer has a significant and positive effect on production, which
means that the addition of the use of organic fertilizer will increase the amount of production, conversely if the
amount of use of organic fertilizer is reduced, the amount of production will also be reduced.

Table 7. Results of Regression Analysis of Farming Soybean Production Function in
Paddy Field in Sukorejo District, Ponorogo Regency MH1

Unstandardized Coefficients Standardized
Coefficients
Model B Std.Error Beta t Sig.

1 (Constant) 4.663 .652 7.152 .000
Land area 469 .100 504 4.683 .000*
Seeds .268 .106 -.039 2.533 .017*
An Organic fertilizer -.080 .102 -.079 -.785 439
Organic fertilizer -.100 .070 -.065 -1.419 .167
Drugs -.067 .059 .065 -1.135 .266
Male Labor .385 117 312 3.293 .003*
Female workers .233 .090 .180 2.579 .016*

a. Dependent Variable: Ln Y (soybean production)
The regression equation obtained from the analysis of the Cobb-Douglas function using SPSS 16 for paddy
farming is as follows:

Y= 4.663+ 0.469x,+0.268x%,-0.080x3-0.100x,-0.067x5+0.385x¢+0.233%x,U

From the results of testing the Cobb-Douglas function model used F count> F table with a 95% confidence
interval (o = 0.05), then Ha is accepted. Means that there is a significant influence together of all independent
variables on non-independent variables, so that the model can be used to explain the effects of land area
production factors, seeds, inorganic fertilizers, organic fertilizers, medicines, male labor , female labor
integrated to production

The results of the analysis in Table 7 can be partially interpreted as follows:

(1) Land Area

For the area of land obtained a regression coefficient of 4.663, this coefficient is statistically significant at the
95% confidence level, which is indicated by the calculated t value (= 7.152) greater than t table (= 2.031). So it

DOI: 10.9790/2380-1307010111 www.iosrjournals.org 7 | Page



Analysis Of Sustainable Farming Of Soybeans (Glycine Max L.) In Sukorejo, Ponorogo, East Java

can be interpreted that the use of land area has a significant and positive effect on production, which means that
with the addition of land use, production will also increase, conversely if the amount of land use is reduced, the
amount of production will also decrease.

(2) Seeds

For the seed variable the regression coefficient is 0.268, this coefficient is statistically significant at the
95% confidence level, which is indicated by the value of t arithmetic (= 2.533) greater than ttable (= 2.031). So
that the use of seedlings (plant population) has a significant and positive effect on production, which means that
increasing the use of seedlings (* plant population) is followed by an increase in the amount of production,
conversely if the number of seedlings is reduced the amount of production will also decrease. The results of
soybean farming research conducted by previous researchers on guard revealed that the number of seeds or plant
populations significantly influence seed production (Enyi, 1973; Ball, Purcell and Vories, 2000; Epler and
Staggenborg, 2008; Rahman and Hossain, 2011; Madanzi et al., 2012; Basol and Pecinovsky, 2014; Zhu et al.,
2015; Matsuo et al., 2018).

(3) Male Workers

For the male labor variable regression coefficient 0.385, this coefficient is statistically significant at the
95% confidence level, which is indicated by the calculated t value (= 3.293) greater than t table (= 2.031). So it
can be interpreted that the use of male labor has a significant and positive effect on production, which means
that the increase in the use of male labor will be followed by an increase in the amount of production,
conversely if the amount of use of male labor is reduced then the amount of production will also decrease. In the
cultivation of soybean plants, usually male labor is used in the activities of soil processing, weeding, weed
control and pest, and crop harvesting. The more manpower employed means better crop management, so that the
growth and yield of soybean plants is better

(4) Female workers

For the female labor variable regression coefficient of 0.233, this coefficient is statistically significant
at the 95% confidence level, which is indicated by the calculated t value (= 2.579) greater than t table (= 2.031).
So it can be interpreted that the use of female labor has a real and positive effect on production. Thus, the
increase in the use of female workers will be followed by an increase in the amount of production, conversely if
the amount of use of female workers is reduced then the amount of production will also be reduced.
3. Efficiency Analysis of the Use of Production Factors (Input)
Efficient use of inputs for optimizing soybean farm income based on Marginal product value (NPM) and input
price (Px). The results of the analysis of the efficiency of the use of inputs that affect production increase and
optimization of soybean farm income in Sukorejo sub-district, Ponorogo district are presented in Table 8.

8. Efficiency Analysis Results of Using Inputs for Optimizing Revenue of Dry Land
Farming and MH1 Soybean Farming

No Variabel Lahan Dry Land Lahan Rice Fields
NPM/Pxi t-hitung NPM/Pxi t-hitung
1 X1=Land area 32.373 4.381 44.850367 3.996
2 X2 = Seeds 19.856 2.053 30.077778 2214
3 X3= An Organic fertilizer 96.627 -0.885 134.0099 -0.711
4 X4 = Organic fertilizer 17.680 -2.236 52.225080 -1.155
5 X5 = Drugs 84.904 -0.133 145.47245 -0.101
6 X6 = Male Labor 4.092 1.201 45432167 1.409
7 X7 = Female Workers 6.954 0.991 12.417431 1.694

From the results of the analysis of the efficiency of the use of input-production in upland and paddy
field (NPM / Pxi) soybean farming it turns out that the value of NPM / Pxi> 1, means that in upland
economically the allocation of production factors is not yet at the optimum level, meaning that if the use of
production factors plus, the addition of the total output produced will be greater than the addition of the factor of
production itself. Efforts to optimize farmland soybean farm income can still be done by the use of efficient
production factors (inputs) and adjusted to the conditions of the land and soybean plants.

4. Environmental Conditions (Land and Water)
a. Paddy Fields

Rice field conditions in the study area are supported by technical irrigation systems. Preparation of rice
fields that were used as uncultivated rice plants (without tillage = TOT). After the rice harvest, straw is left
because straw can be used as mulch and mulch is very useful in maintaining soil moisture and suppressing weed
growth. Then drainage / irrigation canal is made with a depth of 25-30 cm and a width of 30 cm, the distance
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between the lines 2-5 cm. This channel serves to regulate water, so that water needs will be met. With fertile rice
soil conditions and water conditions that can be adjusted according to the needs for the growth of soybean
plants, the growth will be good so that the results achieved will also be good. The rate of profit of soybean
farming in paddy fields in the dry season is usually greater than soybean farming in rainfed uplands (Rasiah and
Kohl, 1991; Joseph, Siemens and Bullock, 1999; Onwualu and Ahaneku, 2001; Agele, Adenawoola and
Doherty, 2004; Karam et al., 2005; Wingeyer, Echeverria and Rozas, 2014).

b. Dry Land Land

In general, soybean cultivation in Dry Land land is carried out simply, tillage is still minimal
(Minimum Soil), that is, only with a hoe, crop water needs are met from rainwater (rainfed), so that in the dry
season there may be a water deficit (stress water). This results in growth and yield of soybean plants can not be
maximized; in the rainy season there is often excess water (standing water) so that it interferes with plant
growth. Dry Land land soybean plants are also susceptible to pest disorders so that their production yields are
lower than those of wetland soils (Foroud et al., 1993; Wilhelm and Wortmann, 2004; Temperly and Borges,
2006; Bhatia et al., 2008; Lasisi and Aluko, 2009; Obalum et al., 2011)

5. Sustainable soy farming

The sustainability of soybean farming in Sukorejo Sub-district, Ponorogo Regency is seen from three (3)
aspects, namely ecological, economic and social aspects. From the results of the study can be explained as
follows.

1. Ecological aspects. In general, the condition of the land in the study area is rice fields with technical
irrigation, meaning that water needs can be regulated in accordance with the needs of plants and dry land (Dry
Land and yard) whose irrigation is very dependent on rain water. Land conditions such as in the study area
allow for soybean plants, because soybean plants can grow in various agroecosystems with different soil types,
soil fertility, climate, and cropping patterns. Soybean does not demand a special soil structure as a growing
requirement. Even in conditions that are less fertile and slightly acidic soya can grow well, provided the
drainage conditions are good and there is no standing water. (Linkemer, Board and Musgrave, 1998; Heart et al.,
2006; Zhou et al., 2012; Choi et al., 2016; Prince et al., 2016; Chen et al., 2017; Rahman et al., 2017 ).

2. Economic aspects. Economically, soybean farming in Sukorejo sub-district is profitable, this is evident from
the results of the RC ratio analysis that soybean farming both paddy land and Dry Land land both have RC> 1,
which means that soybean farming is profitable. In general, farmers say that soybean plants can provide
additional income, because in addition to the cultivation of soybean plants that are easy also do not require large
costs like other commodities in the management of their farming. Soybean crops can be grown in addition to
monoculture but also intercropping with greater economic benefits (Barokah, 2011; Li et al., 2011; Hidayah,
2012; Chen et al., 2015; Yang et al., 2015; Zhu et al., 2015; Brookes, 2018).

3. Social aspects. Soybean plants in Sukorejo sub-district have been planted since decades ago and for
generations. This is also supported by the results of interviews with respondents who said that the average
soybean farming experience is more than 25 years. But in general the existence of soybean cultivation in
Sukorejo District has been more than 50 years. The existence of soybeans is also proven by the recognition of
local varieties soybean Ponorogo Smacking Yellow and Smacking ljo that have long been cultivated by the
community received recognition of national standards from the Ministry of Agriculture as native local superior
products that have received a local variety registration certificate Number 64 / PV / 2008 dated December 9,
2008 ( soybean Yellow Smacking variety) and Number 63 / PV / 2008 dated 9 December 2008 (soybean
Smacking ljo variety). This soybean farm has provided employment opportunities for farmers and rural farm
laborers; they work in soybean farming to get income for their family life. Soybean farmer groups are usually
also a group of paddy rice farmers, this social institution has implemented a good tradition in soybean farming
in paddy fields and dry fields (Garrett, Lambin and Naylor, 2013; Weinhold, Killick and Reis, 2013; Heryanto,
2016; Nugrahana, 2016 Sujaya and Yusuf, 2017).

1. Conclusion

Based on the results and discussion it can be concluded as follows:

1. Rice Fields and Dry Land soybean farming are equally efficient, for an efficiency of 2.52 wetland soybean
farming and an efficiency level of 1.82 in Dry Land land farming.

2. The factors of production or input together affect production, but individually the inputs that have a
significant effect on increasing soybean production in paddy fields are the area of land, seeds, male and female
laborers, while in Dry Land land is fertilizer organic.

3. The use of allocation of production inputs in both paddy fields and Dry Land land has not been at the
optimum level.

4. Soy farming in Sukorejo sub-district is sustainable.
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