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Abstract— This research was conducted with the aim of determining 

the Optimization of Planting Patterns to Increase Agricultural 

Productivity in Dalam Kom Irrigation Areas of East Kupang District, 

Kupang Regency. Dalam Kom irrigated has an area of 301.41 ha 

which is agricultural land in the Oesao area. The Weir of Dalam 

Kom 1 and 2 provides irrigation water to the irrigation areas in 

Dalam Kom. The geographical location of the study area is at 

10°06'26.48"S and 123°48'37.63"E. This study investigates whether 

the existing water discharge can meet irrigation needs in Dalam Kom 

and whether there are other potential sources of irrigation water. In 

addition, this study also aims to plan alternative optimal planting 

patterns for Dalam Kom and to find out whether the results of 

optimizing planting patterns in Dalam Kom can increase agricultural 

productivity yields and find out how good institutional management 

to be able to improve efficiency in Dalam Kom. The Kupang Regency 

Government built the Dalam Kom 1 and Dalam Kom 2 weir to 

irrigate 301.41 ha of agricultural land in Dalam Kom irrigation 

area. Five alternative planting patterns are used to change planting 

patterns, namely alternative I with the rice-rice-crops (corn) planting 

pattern with the beginning of the February planting season period II, 

alternative II with the same planting pattern and the beginning of the 

growing season in January period I, and alternative III with the 

planting pattern rice–crops (corn) –crops (corn) with the beginning 

of the planting season in December period II and alternatives IV and 

V with the same planting pattern, namely rice-rice-crops (corn) with 

the beginning of the growing season in February period I and 

December period I. After optimization with alternative planting 

patterns III, an increase in rice production yields of 4 tons / ha / year 

and corn which was originally 3 tons / ha / year to 6 tons / ha / year, 

with an average selling price of Rp. 5,000 / kg for grain in Kupang 

Regency and Rp 4,000/kg for corn. According to this figure, the 

income of rice farmers is Rp. 11,353,500/ha/year and corn farmers 

from Rp. 4,736,000 to Rp. 9,472,000/ha/year. The questionnaire sent 

to 30 respondents showed that the management system of 

agricultural institute and farmer organizations has successfully 

managed agricultural land in the Irrigated area of Dalam Kom, from 

the development of farming enterprises to the improvement of 

facilities and the provision of agricultural facilities. The farmer 

group also has a good cooperation with the agricultural department. 

The business capital provided to farmers has not met the needs of 

respondents with large agricultural land. Agricultural institutions 

actively monitor agricultural activities once a month. 

 

Keywords— Agricultural Productivity, Optimization of Planting 

Patterns.  

I. INTRODUCTION 

A. Background 

Water is needed for our lives such as for drinking water, 

agriculture, and hydroelectric dams. Rivers and groundwater 

must be managed according to our needs in order to improve 

the welfare of life. 

In agriculture, of course, it also needs water. But with 

improper management, the existing water will not be enough 

to meet the needs. This problem can beminimized by adjusting 

the growing season and planting pattern based on hydrological 

analysis. 

East Nusa Tenggara (NTT) has a dry tropical climate. NTT 

has an eight month dry season and a four month rainy season. 

The long dry season in NTT can reduce water discharge, 

making it difficult for agriculture and farm to obtain 

enough water. 

Oesao village has a large area of farmland potential. Oesao 

farmland covers an area of 3,400 hectares (Irrigation work 

unit, 2017). The government built a dam to be able to meet 

Oesao irrigation. Oesao receives agricultural water from the 

government built Dalam Kom weir. 

Dalam Kom irrigation area is located in Babau Village, 

East Kupang District, Kupang Regency. Dalam Kom irrigation 

area is located in the Manikin Watershed and the Oesao Sub-

Watershed. Dalam Kom dam irrigates 301.41 hectares of 

agricultural land (Irrigation work unit, 2017). The water 

source comes from the Amabi river through the Dalam Kom 

weir. 

Inadequate water availability in this region makes 

agricultural products such as rice and corn not optimal. Field 

surveys in the Dalam Kom irrigation area found that water is 

not used efficiently during the dry season so it is not enough 

to meet the needs of various planting activities. Water 

shortages cause hampering rice harvesting and planting 

activities. Poor water use in Dalam Kom irrigated areas ends 

up affecting annual production (P3A, 2019) 

B. Formulation of the Problem 

1. How is the availability of river discharge to meet irrigation 

needs in Dalam Kom irrigation area and is there any 

potential source of irrigation water? 

2. How to plan the optimal planting pattern in Dalam Kom 

irrigation area? 

3. How will the productivity of agricultural products increase 

in Dalam Kom irrigated area after it is optimized? 

4. What is the proper institutional arrangement to organize 

and manage the irrigation areas of Dalam Kom so that their 

efficiency and maintenance can be maintained properly? 

C. Research Objectives 
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1. Knowing the availability of river discharge to meet 

irrigation needs in Dalam Kom irrigation area and 

whether there are other potential sources of irrigation 

water. 

2. Knowing how to plan optimal planting patterns in the 

irrigation area in Dalam Kom. 

3. Knowing the increase in the productivity of 

agricultural products in Dalam Kom irrigation area 

after being optimized 

4. Knowing the proper institutional arrangements to 

regulate and manage the irrigation areas in Dalam 

Kom so that their efficiency and maintenance can be 

maintained properly. 

II. RESEARCH METHODS 

A. Similar Research 

1. Nuf’a, 2016. Optimization of Gondang Reservoir Water 

With Deterministic Dynamic Method. 

2. Prasetijo, 2011. Study on Optimization of Planting 

Patterns to Maximize The Profit of Agricultural 

Production In The Left Prambatan Irrigation Network, 

Bumiaji District, Batu City. 

3. Septyana, 2016. Planting Pattern Optimization Model to 

Increase Agricultural Product Profits with Linear 

Program (Case Study of Rambut Irrigation Area of Tegal 

Regency, Central Java Province). 

4. Zahrati, 2018. Mathematical Modeling of Planting 

Patterns and Planting Schedules of Baro Irrigation Areas 

to Maximize Profits. 

B. Research Location 

1. Description of the Research Location 

Dalam Kom irrigation area is an area that is used as a 

rice field area with an area of 301.41 ha. The water source 

for the Dalam Kom irrigation area comes from the Dalam 

Kom 1 weir and the Dalam Kom 2 weir. Geographically, 

the location of the study location is at coordinates 

10°06'26.48"S and 123°48'37.63"E. Dalam Kom irrigated 

area is at an elevation of 29 m above sea level. The 

distance that can be reached from Kupang City to this area 

is approximately 28 km which can be penetrated by 

vehicle in approximately 40 minutes.  
 

 
Fig. 1. Research Location 

 

2. Boundaries of the Research Area 

The boundary of the study area lies only in the 

coverage of the irrigation areas of Dalam Kom and Dalam 

Kom 1 and Dalam Kom 2 weir. Meanwhile, in other areas, 

data and samples or water treatment are not discussed. 

3. Research Location Conditions 

Based on geography, the study area has an unstable 

climate. Every year the wind blows very strongly and the 

east wind blows. Thus there is frequent wind erosion, the 

average speed reaches 13 to 18 km/h, sometimes the 

average wind speed reaches 36 - 44 km/h. These very 

strong winds occur 3 - 5 times a year caused by tropical 

cycles. This wind is the only one in Indonseia blowing 

from the northeast to the northwest along the north coast 

and south coast. Other climatic factors are humidity, 

humidity is generally high with striking variations, dry 

season low air humidity of about 40% - 50% is 

common. The average temperature in November to March 

ranges from 20.16oC – 31oC. Meanwhile, in the dry season 

around April to October it ranges from 29.1oC – 33.4oC. 
 

 
Fig. 2. Sketch of the Research Site 

C. Data Required: 

1. Data on rain stations and daily rainfall from 2011 to 2021 

sourced from Naibonat Rain Post. This data is necessary 

to perform hydrological analysis. 

2. Climatological data for the last 10 years used to calculate 

the magnitude of evapotranspiration that occurred in the 

study area. This data was obtained from Meteorology 

Climatology and Geophysics Council in Lasiana.  

3. The irrigation network scheme is necessary to know the 

extent of the area to which the irrigation water supply is 

located and its area. This data was obtained from the 

Work Unit for Implementation of Water Utilization 

Network of Nusa Tenggara Water Resources II. 

4. Discharge data obtained through direct data in the field 

by knowing the discharge data in the weir intakes. 
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5. Data on the type of soil used to determine the percolation 

value in the study area.  

6. Economic data in the form of data on agricultural 

production and incomes of farmers and other parties 

involved in managing Dalam Kom irrigation area. 

D. Study Work Steps 

1. Analyze rainfall data to determine effective rainfall and 

mainstay rainfall. The analysis used was R80 (mainstay 

rainfall) and Re (effective rainfall) for rice and corn. 

2. Analyze climatological data to calculate the amount of 

evapotranspiration (ETo) in Dalam Kom irrigation area 

using the modified penman method. Evapotranspiration 

was analyzed based on climatological data including: 

Temperature (T), Relative Humidity (RH), Wind Speed 

(u) and Solar Irradiation (n) 

3. Analyze the availability of water to find out how much 

water discharge is available from the water source by 

knowing how much discharge is in the weir intake. 

4. Calculate the need for irrigation water needed to find out 

the amount of water needed by plants. The analysis used 

is NFR analysis (water requirements in rice fields 

mm/day).  

5. Plan various alternative planting patterns based on the 

discharge of water availability in the weir so that the 

planting pattern can be optimal again. 

6. Analyze the amount of agricultural production obtained 

based on the results of optimizing planting patterns. 

7. Conduct surveys using questionnaires to farmers, 

doormen and other managing agencies on deficiencies 

and what is needed regarding the right institutional 

arrangements so that efficiency and management in 

Dalam Kom irrigation area can be properly organized.  

E. Research Flowchart 

 
Fig. 3. Research Flowchart. 

III. RESULT AND DISCUSSION 

A. Rain Data Analysis 

1. Rainfall Data 

The data needed to calculate rainfall is daily rainfall 

data for the last 10 years which is then calculated into 

semi-monthly rain data. 

TABLE 1. Naibonat Rainy Post Semi-Monthly Rainfall Data 

2. Mainstay Rainfall Calculation (R80) 

The calculation of the mainstay precipitation (R80) 

is sought using the weishbull method. This calculation 

of data is sorted from largest to smallest then 

determined the probability for each data. The 

probability is calculated using the formula:  

P=m/(n+1) x 100 (%). 

3. Calculation of Plant Effective Precipitation (Re) 

Effective rainfall is rain that is used to meet the 

needs of plants. The effective daily rain is 70% of the 

80% probability for rice and 50% of 80% for crops. 
 

TABLE 2. Mainstay Rainfall Calculation Result (R80) and Plant Effective 

Rainfall (Re) 

 

 

The largest rainfall occurred in December period I of 2012 

with rainfall of 836.0 mm. 

From this calculation, the largest value of R80 occurred in 

January period I, which was 98.4 mm. 

B. Climatological Data Analysis 

1. Climatology Data 

Climatological data are needed to calculate the 

value of potential evapotranspiration. These data were 

obtained from the Lasiana Meteorological Station. The 

data used is climatological data for the last 10 years 

from 2011 – 2021. 

2. Calculation of Potential Evapotranspiration 

The potential evapotranspiration value is calculated 

using the method of penman modification. This is 

because the existing climatological data (temperature 

data, relative humidity, wind speed, and solar 

irradiation) are data that are suitable for use with the 

modification method. 

I II I II I II I II I II I II I II I II I II I II I II I II

2012 379.0 185.0 568.0 182.0 144.0 107.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 0.0 85.0 504.0 836.0 276.0

2013 327.5 121.0 478.5 148.0 210.5 46.5 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 196.5 184.5 326.5

2014 440.0 187.0 67.0 359.0 154.0 205.0 16.0 7.0 14.0 42.0 10.0 0.0 31.0 0.0 53.0 1.0 8.0 2.0 70.0 38.0 91.0 50.0 208.0 254.0

2015 315.0 466.0 0.0 0.0 0.0 0.0 67.7 48.8 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 59.9 0.5 128.1 96.6 12.4 33.2

2016 119.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 75.4 3.0 41.9 58.1 194.2 191.3

2017 652.6 459.3 141.4 442.8 365.1 39.5 0.0 0.0 0.0 119.8 28.0 70.7 0.0 0.0 0.0 0.0 0.0 0.0 70.4 1.0 85.9 113.4 73.8 586.6

2018 96.0 599.0 366.9 449.8 66.4 120.3 11.2 59.9 14.3 71.6 0.0 1.2 42.2 3.6 0.6 0.0 0.0 0.0 0.0 0.0 45.4 42.0 171.2 79.0

2019 395.2 252.9 155.4 148.9 130.7 29.0 0.5 26.0 0.0 18.8 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.1 34.2

2020 107.8 77.1 131.0 101.2 81.5 132.8 14.0 0.0 53.9 0.0 0.0 30.2 59.0 0.0 0.0 0.0 0.0 20.0 12.2 0.0 116.3 115.7 166.4 194.4

2021 51.4 292.1 194.9 53.8 71.9 65.2 33.0 6.1 0.0 0.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.8 52.4 56.2 159.5 150.9 156.5

Rata - rata 288.4 263.9 210.3 188.6 122.4 74.5 14.9 14.8 8.2 25.3 5.2 10.2 14.1 0.4 5.4 0.1 0.8 2.2 36.1 9.5 65.0 133.6 204.9 213.2

CH Max 652.6 599.0 568.0 449.8 365.1 205.0 67.7 59.9 53.9 119.8 28.0 70.7 59.0 3.6 53.0 1.0 8.0 20.0 75.4 52.4 128.1 504.0 836.0 586.6

CH Min 51.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.4 33.2

NovemberMei
Tahun

Januari Februari Maret April DesemberJuni Juli Agustus September Oktober
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To find the magnitude of the potential 

evapotranspiration value (Eto) can be calculated using 

the equation : 

Eto = c [W x Rn + (1 – W) x f(u) x (ea – ed)] 

 
TABLE 3. Result of Calculation of Potential Evapotranspiration With 

Modified Penman Method 

 
 

The largest potential evapotranspiration value occurred in 

October at 4,886 mm/day. Meanwhile, the smallest potential 

evapotranspiration occurred in January, which was 3,172 

mm/day. 

C. Water Availability Analysis 

Because there are two weir used to irrigate the Dalam Kom 

irrigation area, it is necessary to analyze it by summing the 

intake discharge value on the two weir so that the available 

discharge results are obtained in Dalam Kom irrigation area. 

 
TABLE 4. Recapitulation of Weir Water Availability Data of Dalam Kom 1 

and Dalam Kom 2 

 

The largest discharge value occurred in January period II 

of 2015 which was 12,268 m3/sec, while the smallest 

discharge occurred in November Period II of 2020 of 0,001 

m3/sec. The average discharge generated from the two 

weir after analysis ranged from 1.872 m3/sec 

D. Irrigation Water Needs Analysis 

The need for irrigation water is the amount of water 

volume required to meet the needs of evaporation, water loss, 

water needs for plants by paying attention to the amount of 

water present. 

Water requirements are determined by land preparation 

(IR), consumptive use (ETc), percolation (P), water layer 

change (WLR), and planting patterns. 
 

TABLE 5. Result of Calculation of Plant Water Needs and Existing Irrigation 
Water Needs 

 
 

The existing planting pattern is rice-rice-corn with the 

beginning of the growing season in December period II. 

The largest need for irrigation water was found in June 

period I with a water requirement of 1,42 liters/sec/ha. 

Meanwhile, the smallest irrigation water needs were found in 

December period I, which was 0,15 liters/sec/ha. 

E. Analysis of Water Needs and Availability with Existing 

Planting Patterns 

To calculate how the existing water availability conditions 

are for the needs of irrigation areas (surplus / deficit) data on 

water availability and water needs in the area are needed. 

If the calculation result is positive then the condition of the 

water is surplus (excess water). Meanwhile, if the calculation 

result is negative then the water condition is a deficit (lack of 

water). 

TABLE 6. The Result of the calculation of the condition of the existing water 

on Dalam Kom Irrigation Area . 
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Fig. 4. Graph of Existing Water Availability and Needs Conditions in Dalam 

Kom Irrigation Area 

 

There are several months that experience water shortages, 

namely from June period I, then July period I and period II 

and in October period I. The largest water shortage was found 

in July period II with the difference between availability and 

needs reaching -0.142 m3/sec. Meanwhile, the largest surplus 

condition occurred in February period II with the difference 

value reaching 5,454 m3/det. 

Total surplus water conditions occur in 20 periods and 

deficits also occur in 4 periods. 

F. Optimization of Planting Patterns 

Optimization of planting patterns is carried out by 

changing the planting start time and changing the type of 

plants to be planted. There are 5 alternative planting patterns 

made, namely: : 

• Alternative I. 

Planting pattern : Rice–rice–crops (corn) 

Start planting  : February period II 

• Alternative II. 

Planting pattern : Rice–rice–crops (corn) 

Start planting  : January period I 

• Alternative III. 

Planting pattern : Padi–crops (corn)–crops(corn) 

Start planting  : December periode I  

• Alternative IV. 

Planting pattern : Rice–rice–crops (corn) 

Start planting  : February periode I 

• Alternative V. 

Planting pattern : Rice–rice–crops (corn) 

Start planting  : December periode I. 

The results of this calculation are then used to calculate the 

water condition of each period for each alternative planting 

pattern. 

The calculation uses the same method in the previous 

calculation, namely by calculating the difference between the 

water availability discharge and the water needs discharge for 

each alternative planting pattern. 

For the planting pattern in alternative I deficit conditions 

rises to 7 periods and in alternative II also increased to 6 

periods. For alternative III, there is no water deficit, but there 

is a change in planting pattern from rice - rice - crops (corn) to 

rice - crops (corn) - crops (corn). Then in alternative IV the 

deficit condition still rises to 8 periods. Furthermore, for 

alternative V, the condition of a fixed water deficit is to occur 

in 4 periods. Of these five alternatives, alternative planting 

pattern III is an alternative that has the least amount of water 

deficit compared to other alternatives because in this 

alternative there is no water deficit, meaning that harvesting 

activities in alternative III can be carried out optimally. 
 

TABLE 7. Result of Calculating Water Needs for Various Alternative 

Planting Patterns 

 
 

TABLE 8. Result of Calculating Water Conditions in Each Alternative 

Planting Pattern 

 
 

The greatest water shortage occurs in the July period II in 

alternative I is with a difference of -0,358 m3/sec. Meanwhile, 

the largest surplus condition occurred in February period II in 

alternative II, which was 5,641 m3/det. 

G. Agricultural Production 

 According to the results of the interviews and from some 

additional secondary data in the Kupang Regency area, the 

average production yield for rice is ±4 tons/ha/growing season 

and crops (corn) is ±3 tons/ha/growing season. Meanwhile, the 

selling price for rice grain on average in Kupang Regency is 

Rp. 4.000/kg and for corn is Rp. 3.000/kg. 

The average production cost of farming for rice crops in 

Dalam Kom irrigation area is Rp. 8.646.500,-/ha/growing 

season and for crops (maize) is Rp. 7.264.000,-/ha/growing 

season. 
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TABLE 9. Details of Paddy Rice Commodity Farming Costs for 1Ha with a 

Period of One Planting Season in Dalam Kom Irrigation Area 

 
 

TABLE 10. Details of Corn Commodity Farming Costs for 1Ha with a Period 

of One Planting Season in Dalam Kom Irrigation Area 

 

 

1. Analysis of Revenues and Income of Farmer in Dalam 

Kom Irrigation Area. 

The average production yield of rice farming in 

Dalam Kom irrigation area for one growing season is 

±4 tons/ha/planting season and corn is ±3 

tons/ha/planting season with the selling price for rice 

grain on average in Kupang Regency is Rp 

5.000/kg and for Corn is Rp 4.000/kg. From this 

information, the average total revenue of farmers for 

rice farming is Rp. 20.000.000,-/ha/planting season 

while for corn farming is Rp. 12.000.000,-/ha/growing 

season. From the analysis of the calculation of revenues 

obtained by farmers, the remaining income or average 

income that can be obtained from rice farming is Rp. 

11.353.500,-/ha/growing season and the average 

income for corn farming is Rp. 4.736.000,-/ha/growing 

season. 

2. Income Analysis of Farmer in Dalam Kom Irrigation 

Area After Optimization 

After optimization with alternative planting pattern 

III, namely rice – crops (corn) – crops (corn) with the 

beginning of the growing season in December period I, 

the average production yield of rice becomes 4 

tons/ha/year and corn is 6 tons/ha/year. So that the total 

income for the rice farming business is Rp. 

11.353.500,-/ha/year and for the crops (corn) farming 

business becomes Rp. 9.472.000.-/ha/year. 

H. Survey On Dalam Kom Irrigation Area. 

The purpose of this survey is to obtain further information 

and data on how to manage and maintain water resources in 

Dalam Kom and to find out how the role of relevant 

institutions in managing this irrigation area. 

The survey was conducted by circulating several 

questionnaires containing several questions answered by 

respondents. The questionnaire that has been answered is then 

processed and analyzed to obtain information related to 

conditions in Dalam Kom irrigation area. The questionnaire is 

analyzed by giving weight to each question that has been 

answered by the respondent. 

 
TABLE 11. Scoring from Respondent Statements in Dalam Kom Irrigation 

Area 

 

 

Lembaga pertanian membantu 

petani untuk mendapatkan sarana 

produksi yang baik

Lembaga pertanian membantu 

dalam mendirikan dan 

mengembangkan kelompok tani

Pernyataan Persentase

Sangat 
Baik
36%

Baik
49%

Sedang 
15%

Sangat 
Baik
29%

Baik

59%

Sedang 
12%
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From the recapture and weighting data that has been 

carried out, tabulation calculations are then carried out using a 

pie chart for each existing statement. 

From the results of the questionnaire analysis, it can be 

seen that there is a good role of agricultural institutions in 

developing, assisting and improving the quality of agriculture 

through means of production, establishing farmer groups, and 

participating in improving various agricultural facilities. 

Cooperation between group members in existing farmer 

groups is also well carried out which is shown by a percentage 

rate of 65%. The relationship between farmer groups and 

related agricultural agencies is also well done, shown by a 

percentage figure of 59%. 
 

TABLE 12. Percentage of Answers to the Question on the Role of Farmer 

Groups and Agricultural Institutions 
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The condition of agricultural infrastructure such as 

irrigation canals, weir, etc. and infrastructure management is 

also running well. For the availability of means of production 

such as fertilizers, plant seeds, pesticides, etc. are always 

available and fulfilled very well. Meanwhile, the maintenance 

of these production facilities is already good at a percentage of 

55%. Supervision from related parties on the condition of 

water availability has also been good which is shown by a 

percentage figure of 58%. However, water conditions in the 

dry season are only in moderate conditions with a percentage 

of 58%, even very bad considering the reduced water 

discharge when entering the dry season. For the rotation of the 

water distribution is also quite good because of the supervision 

of agricultural institutions and from the farmer groups 

themselves 

From the results of this questionnaire analysis, it can be 

seen that the management system of farmer groups in Dalam 

Kom has been running well. The condition of the available 

irrigation water has also not been able to meet the needs of 

farmers in Dalam Kom. Farmer groups have also played a role 

in helping farmers to obtain business capital that is partly 

subsidized by the government such as fertilizers. However, 

there are still some agricultural areas that have not received 

business capital assistance from farmer groups. There are 

respondents who already feel that they have enough business 

capital provided, but there are also respondents who feel that 

the capital provided is not enough to meet the needs. This is 

due to differences in the area of land that must be managed by 

respondents. In addition to providing business capital 

assistance, agricultural institutions also play a good role in 

supervising agricultural activities by monitoring agricultural 

activities on average once a month. 

 
TABLE 13. Percentage of Answer to Land Treatment in Dalam Kom 

Irrigation Area 

 

 

After analyzing the respondents answers regarding land 

processing in Dalam Kom, it can be seen that farmers do 

plowing 2 times but for farmers whose agricultural areas lack 

water plowing is carried out only 1 time 

For weeding the land, it can be done more than 3 times 

while for areas where there is less water, it is only done 2 

times, and some even only do weeding 1 time. 

For agricultural areas that have a large water discharge, 

land treatment can be carried out ideally which is 1-10 days. 

Meanwhile, for agricultural areas with small water conditions, 

land treatment is carried out for more than 20 days. 

All respondents harvested when the rice was 2,5 to 3 

months old. According to the type of rice grown. 

The condition of the available water discharge also affects 

the amount of harvest in 1 year. Where agricultural areas with 

sufficient water conditions can harvest more than 2 times a 

year. Meanwhile, for agricultural areas with a small water 

discharge, they can only harvest 1 to 2 times a year. 

IV. CLOSING 

1. To be able to meet the needs of irrigation water in Dalam 

Kom, the Kupang Regency government built two weir, 

namely Dalam Kom 1 weir and the Dalam Kom 2 weir 

with the aim of irrigating an agricultural area with an area 

of 301,41 Ha. The discharge value used is the discharge 

data on the intakes of the two weirs where the condition of 

the water discharge in these two weirs after analysis has an 

average discharge of 1,872 m3/sec. The largest discharge 

occurred in January period II in 2015 which was 12,268 

m3/sec, while the smallest discharge occurred in November 

period II in 2020 of 0.001 m3/sec. From the results of 

surveys and studies, in this irrigation area, no other source 

of water has been found apart from the Dalam Kom 1 weir 

and the Dalam Kom 2 weir. 

2. Changes in planting patterns are carried out using five 

alternative planting patterns, namely alternative I with the 

rice – rice – crops (corn) planting pattern and the 

beginning of the planting period in February period II, 

alternative II with the rice – rice – crops (corn) planting 

pattern and the beginning of the planting period in January 

period I, alternative III with the rice planting pattern rice – 

crops (corn) – crops (corn) and the beginning of the 

planting period in December period II,  alternative IV with 

rice planting pattern rice – rice – crops (corn) and the 

beginning of the planting period in February period I, and 

alternative V with rice – rice – crops (corn) planting 

pattern and the beginning of the planting period in 

December period I. After changes were made to the 

beginning of the growing season and changes to the 

planting pattern in alternative III to rice – crops (corn) – 

crops (corn) with the beginning of the growing season in 

December period II,  then there is a surplus in each 

growing season. This means that the available water 

discharge conditions are sufficient to meet the needs of 

irrigation water with planting patterns in alternative III so 

that farming activities can be carried out optimally by 

utilizing the available land area. The surplus discharge that 

occurs in alternative III ranges from 0,003 m3/sec to 5,404 

m3/sec. 

3. The total production after optimization with alternative 

planting pattern III is 4 tons/ha/ year for rice and for corn 

of 6 tons/ha/ year with the selling price for average rice 
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grain in Kupang Regency is Rp 5.000/kg and for corn is 

Rp 4,000/kg. From this data, the average total revenue of 

farmers for rice farming is Rp. 20.000.000,-/ha/year while 

for corn farming is Rp. 24.000.000,-/ha/year. From the 

analysis of the calculation of revenues obtained by 

farmers, the income that can be obtained after optimization 

for rice farming is Rp. 11.353.500,-/ha/year and the 

income for corn farming is Rp. 9.472.000,-/ha/year. 

4. From the results of the questionnaire analysis distributed to 

30 respondents, it can be concluded that the role of 

institutions and farmer groups in managing agricultural 

areas in Dalam Kom irrigation area has been running well, 

starting from the development of farming businesses and 

improving facilities and providing agricultural facilities. 

The farmer group also has a good cooperative relationship 

with the relevant agricultural agencies. The management 

system in the farmer group has also been running well. 

Farmers are also given capital to support in managing 

farming businesses, although the business capital provided 

has not been fully able to meet the needs of respondents 

who manage large agricultural areas. Agricultural 

institutions are also quite active in supervising farm 

business activities by monitoring once a month. 
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