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 The land is an important factor for people whose lives depend on the agricultural sector. The 

need for land for various uses has resulted in decreasing agricultural land which could have 

implications for decreasing food production. Alternative options which are expected to 

increase the potential for food production are the utilization of marginal land. Farmers with 

marginal land need to manage their production to meet household needs. So it is important to 

examine the marketable surplus, the level of commercialization, and the carrying capacity of 

marginal land. The research area was taken by purposive sampling method in Gunungkidul 

Yogyakarta. The samples taken were upland rice farmer households with the simple random 

sampling method. The marketable surplus analysis uses a marketable surplus formula, then the 

percentage is used to determine the level of farm commercialization. The carrying capacity 

analysis is carried out using the carrying capacity formula. The results showed that farmer 

households manage rice production by allocating an average of 59.1% for marketed and 40.9% 

for household consumption. The allocation of marketable surplus is greater than for household 

consumption, this shows that gogo rice farming households are towards commercially. The 

marginal land carrying capacity of 0.641 indicates that the land cannot be developed in an 

expansive and exploratory manner. The implication is in increasing upland rice production on 

marginal land, namely by an intensification of farming. 
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1. INTRODUCTION 

 

Agricultural development is closely related to increasing 

farmers' income. Increasing farmers' income can be done by 

increasing the production of land unity or productivity. Rural 

communities whose main livelihoods are farmers are always 

vulnerable to facing challenges related to increasing 

productivity [1]. To build the food system of the future to be 

sustainable needs to be a strategy in increasing production by 

intensification and extensification of agriculture with all risks 

and opportunities [2]. Extensification is an effort implemented 

to increase production by expanding or increasing the 

production factor used. The land expansion can be directed at 

irrigation fields, rainfed land, and untapped dry land for 

agriculture [3]. 

In reality, most agricultural activities in Indonesia are 

attempted by farmers as family farms with narrow land 

ownership of less than 0.5 ha. Agricultural land as a place of 

training for farmers is increasingly in decline. The decline in 

the land area due to the increasing population pressure on 

agricultural land. The main problem related to rice production 

in Indonesia is the reduction in paddy fields due to land 

conversion for non-agricultural purposes [4]. Land subsidence 

and population density are determinants of per capita land 

development [5]. Agricultural land used to produce food is 

converted to other uses. The narrow land area phenomenon 

indicates converting agricultural land into non-agricultural 

land [6]. If this is allowed, there will be an imbalance of the 

population working as farmers. As a result, the population 

pressure on agricultural land will increase, or in other words, 

the area can no longer meet its inhabitants' food needs. This 

will encourage the expansion of agricultural land using 

relatively less fertile land. One of the alternatives that can 

increase production potential is marginal land use. 

Marginalized land can be an opportunity to improve the 

surrounding community's socio-economic conditions by 

enhancing the image of the land while maintaining 

environmental conditions [7]. Marginal or sub-optimal land 

has the potential for agricultural development, such as food 

crops, plantation crops, and industrial plant forests [8]. 

In household farming with limited land conditions, farmers 

must manage their farms' production to fulfill household needs 

by selling their excess production. The excess production will 

be sold, which is a marketable surplus. The marketable surplus 

is the quantity or amount of rice production marketed by 

farmers [9]. Farmers who produce products by meeting the 

needs of family consumption are referred to as subsistence 

farmers. Agricultural production can affect different farming 

types, namely subsistence and commercial farming [10]. Most 

smallholder farmers focus on a subsistence production level 
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that they produce only for self-consumption [11]. The 

subsistence level is a classification based on the pattern of 

farming. The farming pattern is intended as a level of 

agricultural management determined by various measures, 

namely the degree of commercialization of agricultural 

production. With that size can be seen as the static, transitional, 

and dynamic level of a farm. In agricultural management, the 

farmers' socio-economic conditions will provide the basis for 

determining the type of farming [12]. Changing a subsistence-

oriented production system to a commercially oriented one is 

a way to increase small farmers [13].  

The level of commercialization of farmers depends on the 

condition of the farmland. Agricultural land resources are 

essential in supporting agricultural production cultivated by 

farmers [14]. If the land used for farming supports means it 

can provide products that can meet households' needs, farmers 

will be oriented for commercial purposes. In the agricultural 

sector, the carrying capacity ratio compares available land and 

the number of farmers. The carrying capacity analysis can 

provide the necessary information in assessing the level of 

land capability in supporting all human activities in the region. 

The land carrying capacity of an area reflects the relationship 

between human economic and social activities and the 

surrounding natural environment [15]. Land capability is very 

important for sustainable land use [16]. Environmental 

potential needs to be maintained by carrying out maintenance 

to guarantee environmentally friendly practices to achieve 

sustainable resource use [17]. The limiting factors of the land 

capabilities are uneven topography, parent material 

dominance, nutrient content, small organic matter, low gas 

levels, too short, or too high pH. Optimally unused land that is 

sub-optimal still has the potential to be developed. Sub-

optimal land or marginal land includes dry land, tides, and 

swamps. 

In Yogyakarta, the most extensive dry land is located in 

Gunungkidul Regency, an area with high rainfall but rarely 

rain, tropical climate area, with the topography of the area 

dominated by the karst hill area. The main challenge in the 

karst area condition is to empower and help small farmers by 

providing sustainable land management knowledge in their 

farming activities. It maintains the livelihoods of farmers who 

tend to prioritize profit rather than safeguarding the 

environment [18]. The area of Gunungkidul Regency is 90% 

dry land and very dependent on rainfall. The irrigated land is 

relatively narrow, and most of the land is rainfed. In rainfed 

land, farmer households meet their food needs by cultivating 

upland rice. Upland rice farming for farmer households is a 

job that can generate income to meet family needs. The yield 

of upland rice will be used to meet food needs, and the rest will 

be sold to meet the living needs of other farming households. 

Therefore, farmers need to manage upland rice production for 

both food and different living needs. With rainfed land, 

agriculture is heavily dependent on rainfall forecasts and 

runoff [19].  

The most considerable contribution to rice production in 

Gunungkidul Regency comes from marginal land. For gogo 

rice farmers with constraints on limited land conditions, the 

rice production produced will be processed into unhulled rice. 

The gogo rice production will meet consumption needs, and 

the excess upland rice will be sold. With limited land area and 

land quality, farmer households in Gunungkidul Regency in 

certain regions are still planting gogo rice twice the planting 

season in one year. The habit of farmers is that rice production 

is entirely to meet household needs, so they are referred to as 

subsistence farmers. With food diversity, farmers have 

experienced changes in their farming management by selling 

excess production after meeting family consumption needs. 

This will affect the farming patterns carried out by farmers and 

the level of commercialization of the farmer's household. 

Therefore it is necessary to have land carrying capacity and 

land suitability, which are places for farmers to do their 

business.  

For farmer households, the land is an important resource in 

increasing rice production. So that if production increases, 

farmers will be commercially oriented in their farming 

activities. To increase household income, farmers must 

manage their business by allocating resources in the 

production process and allocating production for food and 

other living needs. In this regard, it is necessary to conduct 

research to determine marketable surpluses, the level of 

commercialization of farming, and the carrying capacity of 

agricultural land considering that gogo rice farmers' marginal 

land use is still limited in quality and quantity. This is the 

novelty of this research because based on the literature search 

the previous research has never studied marketable surplus, 

level of commercialization, and carrying capacity of gogo rice 

commodities on marginal land.  

 

 

2. METHODOLOGY 

 

The research uses a descriptive quantitative method. The 

quantitative method according to [20] is a research method 

used to examine a specific population or sample, data 

collection using research instruments, data analysis is 

quantitative in nature. The quantitative descriptive method in 

this research is used because this study using a specific sample, 

collecting data using research instruments of observation, 

interviews, or questionnaires with quantitative data. This 

quantitative approach is used to obtain quantitative data 

needed in this study for the purpose of analyzing the 

marketable surplus, the level of commercialization of farming, 

and the carrying capacity of marginal land in gogo rice farmer 

households.The research area's determination was carried out 

using a purposive sampling method, which was determined in 

Gunungkidul Regency, Yogyakarta Special Region, 

considering that there were gogo rice farmer households who 

planted gogo rice twice a year on marginal lands. The method 

of taking gogo rice farmer household samples using a simple 

random sampling method. This method is used with 

consideration of a homogeneous population so that sampling 

can be carried out randomly, with the criteria of gogo rice 

farmer households who plant gogo rice twice a year. The 

number of upland rice farmer household populations that meet 

the criteria is 1,550 households. According to [21] in 

descriptive research, the minimum sample is 10% of the 

population. So that in this research a sample of 178 gogo rice 

farmer households was determined. Data collection techniques 

by interviewing, recording, and observation. 

The marketable surplus is the number of products sold by 

farmers regardless of their needs for family consumption, 

agricultural markets, and other family needs [22]. To analyze 

the marketable surplus related to the production of gogo rice 

produced in marginal land conditions used the following 

formula: 

 

𝑄 = 𝑀 + 𝐶 (1) 
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Information: 

Q=quantity of rice produced 

M=Marketable surplus  

C=quantity of rice consumed 

If the production is greater than the family's consumption, 

then there will be a surplus of rice. The amount of surplus rice 

that will be sold is called the marketable surplus. From the 

calculation of marketable surplus will be seen, the 

commercialization of gogo rice farming is included in the 

criteria static, transition, dynamic, and farming in subsistence 

or commercial state. 

In the agricultural sector, the carrying capacity ratio (CCR) 

compares available land and the number of farmers. Analysis 

of the land's carrying capacity is used to calculate the optimal 

environmental ability to provide a good life and meet the 

quality requirements for community life in the area [23]. The 

benefit of carrying capacity of the land is that it can be seen 

that the land ability to support the basic needs of the population, 

the potential for development, and see environmental 

sustainability in land use accordance with its power. To 

analyze the carrying capacity of the land, namely with the 

formula: 

 

𝐶𝐶𝑅=
A  x  r

H  x  h  x  F 
 (2) 

 

Information: 

CCR=Carrying Capacity Ratio 

A=Total number of areas that can be used for agricultural 

activities (ha) 

r=Harvest frequency per ha per year  

H=Number of family members (people) 

h=Percentage of the population living (%) 

F=Average farmland size owned (ha) 

If CCR>1, based on land quantity, can still support human 

needs and can receive additional population. Development in 

the area is still possible to be expansive and exploratory land. 

If CCR < 1, that means based on the amount of land that exists, 

then it is no longer possible to do expansions and exploratory 

development in the area. If CCR=1, that means based on the 

amount of land, this area still balances land capability and 

population. 

 

 

3. RESULT AND DISCUSSION  

 

3.1 Marketable surplus 

 

Farm management needs to pay attention to the 

characteristics of the land used. Based on the water condition, 

land types are divided into irrigated rice fields, rainfed rice 

fields, dry land, and swamps. The farming success of this type 

of land will be very different depending on the plants' technical 

and economic feasibility of the plants' response to the 

cultivated land's characteristics. Farm management in Sub-

optimal land will be an alternative for food procurement in the 

future, and rainfed land is the second rice barn after paddy 

fields. Rainfed lowland rice fields are generally infertile, often 

experiencing drought, and farmers do not have enough capital, 

so this agro-ecosystem is also called a resource-poor area [24]. 

This type of land only produces in the rainy season. The 

agricultural land owned by Gunungkidul Regency is mostly 

rainfed dry land, which depends on climate cycles, especially 

rainfall. In connection with the marginal land conditions, gogo 

rice farmers do twice the planting season even though it is full 

of crop failure risk in the second planting season. This is to 

meet household consumption needs from gogo rice production. 

After the family's consumption needs are met, farmers will sell 

the excess production. If production is greater than household 

consumption, rice will be a surplus. The rice surplus will be 

sold to meet the needs of other households. 

Gogo rice production will be allocated by upland rice farmer 

households to meet their household consumption needs and 

the excess will be sold to meet other household needs. The 

average upland rice production, upland rice consumption, and 

marketable upland rice surplus, households of upland rice 

farmers can be seen in Table 1. 

 

Table 1. Average production, consumption, and marketable 

surplus by gogo rice farmers 

 

No. Description 
Amount 

(kg/year) 

Percentage 

(%) 

1. 

 

2. 

 

3. 

Production of gogo 

rice 

Consumption of gogo 

rice 

Marketable surplus 

1,642.107 

 

671.812 

 

970.295 

100.0 

 

40.9 

 

59.1 
Source: Primary data analysis 

 

Based on Table 1, it can be seen that after the consumption 

needs of farmer households are met in the amount of 671.812 

kg or 40.9%, then excess production of 970.295 kg will be sold 

to meet the needs of other households or by 59.1%. This shows 

that the production allocated for farmers' household 

consumption is smaller than those sold by farmers. The 

farmers' decision to allocate upland rice production for 

household consumption and what farmers sell is a habit that 

has been practiced by farmers. Farmers will sell the remaining 

products after the need for household consumption is met. This 

is different things with research conducted by [25] these 

subsistence-oriented households must produce more products 

to satisfy household consumption needs and allocate smaller 

products for sale, resulting in a smaller marketable surplus for 

each product. Research on lowland rice conducted by [26], 

showing marketable rice surplus in rice farming families in 

Sukoharjo is 6,057 kg (73.92%) while the remaining 2,137 kg 

(26.08%) is used for farmer consumption. The results of the 

marketable gogo rice surplus research in the Gunungkidul 

Regency can be shown in Figure 1. 

 

 
 

Figure 1. Allocation of gogo rice production for 

consumption and marketable surplus in gogo rice farmer's 

household 

 
Based on Figure 1, suppose that upland rice farmers' income 

is only generated from upland rice production of 1,642.107 kg 
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(OW). In that case, the farmer will allocate production for 

household consumption, and the rest will be sold by 

maximizing economic welfare or the satisfaction of family 

members (U). It is assumed that satisfaction (U) comes from 

the consumption of upland rice and consumption of goods 

other than upland rice (X). If P is the price, upland rice farmers 

can follow the PA route by exchanging rice for 970.295 kg or 

59.1% to get other goods in X, while the products consumed 

are 671.812 kg or 40.9%. Then (E) is a condition in which the 

farmer household reaches a balance between production that 

is sold for other needs and production that is used for 

household consumption itself. Determination of the number of 

products consumed and sold by taking into account household 

needs, product selling price, land area, and land productivity. 

Farm household needs include food and non-food needs. The 

condition of the land area of farmers, including small farmers, 

with an average land area of less than 0.5 ha. 

 

3.2 Commercialization 

 

From the calculation of the marketable surplus of 59.1%, it 

can be seen that the gogo rice farming pattern is included in 

the transition criteria towards dynamic. Based on the criteria, 

upland rice farmer households are included in semi-

commercial farmers namely from subsistence towards 

commercial [27]. This can be seen from the percentage of gogo 

rice production sales, which is greater than 50%. This is not in 

line with [28] opinion which states that subsistence farming is 

a condition that is still prevalent among small farmers. The 

results show that the farmers were no longer subsistence, even 

though they were small farmers. Farmers will sell their rice 

production after fulfilling their consumption needs. Farmers' 

households do not only depend on gogo rice to meet their 

consumption needs, but have diversified their consumption. 

Because farmers diversify their consumption, there is a surplus 

in rice production that can be sold by farmers to meet other 

household needs. This can be shown in Figure 2. 

 

 
 

Figure 2. Gogo rice farmer household business 

commercialization rate 

 

Figure 2 shows that of the total rice production produced by 

farmers, 40.9% is allocated by farmers for household 

consumption needs. The excess production of 59.1% will be 

sold by farmers whose sales proceeds can be used to meet 

other needs. Other household needs include needs for clothing, 

health, education, communication, transportation, and 

recreation. The level of commercialization of upland rice 

farming is in a pattern from transition towards dynamic. From 

the upland rice farming, which shows that the more product 

allocation is sold, it means that the management of farm 

household production is in a transition state towards dynamic. 

This shows that farmers are no longer purely subsistence. 

Characteristics of subsistence farmer households include 

farmer household decisions for consumption and production 

decisions [29]. Consumption decisions, namely to meet 

household food needs. Poduction decisions, namely to allocate 

resources owned by farmers. Farm management is very 

important in resource management in the production process 

and product allocation for household consumption needs and 

for marketing. 

 

3.3 Carrying capacity 

 

The essential resource in the production process is the land. 

Land use decisions for individual farmers require information 

on land resources in assessing benefits and impacts on land use 

[30]. Therefore, it is necessary to analyze the carrying capacity 

of the land, because gogo rice farmers' land is classified as 

marginal land. Land carrying capacity is for seeing the ability 

of the land to support life. The carrying capacity of agricultural 

land depends on the percentage of land area used for 

agriculture and the amount of agricultural products unitary 

area and time. In the agricultural sector, carrying capacity is 

the ratio between available land and the number of farmers. 

So thet it is necessary to analyze the area of land used by 

farmer households, the potentially available land, and its use 

for agricultural activities. The ecological carrying capacity of 

a product indicates the area of land necessary to support 

production [31]. It is essential to know how much land is 

needed per household, the potentially available land, and its 

use for agricultural activities. To analyze the carrying capacity 

of land using the data calculation in Table 2. 

 

Table 2. Data on carrying capacity of rainfed households of 

gogo rice farmers 

 
Description Value Unit 

The total area of gogo rice farming (A) 

Frequency of harvest (r) 

Number of farm family members (H) 

Family members who live (h) 

Average land area (f) 

30.895 

2 

556 

100 

0.1735 

ha 

Times/year 

People 

% 

ha 
Source: Primary data analysis 

 

Analysis of the carrying capacity of gogo rice farmers is: 

 

𝐶𝐶𝑅= 
30.895 𝑥 2

556 𝑥 100% 𝑥 0.1735 
= 0.641  

 

The analysis results show a CCR value of 0.641, and it 

shows that based on the amount of land available, in that area, 

it is no longer possible to develop expansive and explorative 

land. This results in line with research by [32] that the overall 

carrying capacity of food crops is 0.414. This means that 

agricultural land is not yet capable of implementing food self-

sufficiency and providing sufficient food. Likewise, with the 

research of [33], which states that the carrying capacity of the 

watershed agricultural land as a whole is still low, this shows 

that the watershed has not been able to self-sufficient in food 

and meet food needs a decent life for its resident. 

The results of the analysis of the land's carrying capacity 

show that for rainfed land in the study area shows that for gogo 

rice farmers households, the CCR value <1. The CCR value < 

1 means that it is no longer possible to develop expansive 
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development and explorative based on the amount of land 

available. The land is not able to support the living needs of 

farmer households. Allocation of land use so that land is 

optimal about competition for land use with multiple purposes 

requires land-use planning [34]. This occurs due to limited 

land owned by farmers and marginal land conditions. The 

marginal land owned by farmers is dry land, where water 

availability is very limited. Adequacy of water only depends 

on the rainfall. The quality of water contained in the soil will 

affect the quality of life, social conditions, and economic 

growth of an area [35]. The quality of water in marginal land 

farmers will affect the farming patterns on their land. Upland 

rice cultivation with two growing seasons requires knowledge 

in predicting climate. In the second planting season, the need 

for water was insufficient, so farmers' efforts were needed to 

optimize their land due to limited water availability. Increasing 

upland rice production that only relies on rainfall can be done 

by anticipating climatic conditions. Climatic conditions are 

difficult to predict, so it is hoped that the planting time in the 

second planting season can be done earlier. Farmers must be 

assisted by information in knowing climate predictions in 

determining planting time. A land condition that is no longer 

possible for expansion and exploration, the thing that needs to 

be done is an intensification of farming by adjusting climatic 

conditions. The level of household survival of gogo rice 

farmers with limited land conditions that cannot be developed 

expansively and exploratively to meet their daily needs is 

supported by other income-generating jobs. Farmer 

households on marginal land, apart from working as a farmer, 

have a side job. So that the side income factor, the allocation 

of labor is an important factor to be studied but has not been 

included in this study. Other factors that have not been 

included in the analysis will be conducted by incorporating 

these factors in further research.  

 

 

4. CONCLUSIONS 

 

Marketable surplus gogo rice of 59.1% indicates that upland 

rice farming management is included in the transition criteria 

towards dynamic. The level of commercialization of farm 

households is semi- commercial from subsistence towards 

commercial by looking at the percentage of gogo rice 

production sales, which is greater than 50%. Farm households 

allocate their production to meet their farm household's food 

consumption needs first, and then the excess production will 

be sold to meet other living needs. The carrying capacity value 

of land is 0.641, which means<1. It shows that based on the 

amount of land available in the area, it is no longer possible to 

develop expansive and exploratory land. Farmers' land is 

marginal land, including dry land, which is highly dependent 

on rainfall, has not been able to meet the needs of farmer 

households properly.  

The level of commercialization of farmer households 

towards commercial but the carrying capacity of the land has 

not been able to fulfill a decent living, due to limited and 

marginal land conditions. Farming management is needed, so 

that farmer households are more commercial in their farming 

so that they can increase farm household income. In addition 

government intervention is through agricultural extension 

agents to provide information and guidance to upland rice 

farmers about climate change so that farmers can optimize the 

potential of existing resources because they do not allow land 

expansion for farmers. Increasing the production of upland 

rainfed rice, which relies on rainfall, can be done by 

intensification of farming, and anticipating unpredictable 

climatic conditions. So there needs to be assistance for farmers 

to determine planting time by determining cropping calendar. 
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