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OPTIMALISASI POLA TANAM & KEUNTUNGAN
PRODUKSI TANAMAN MENGGUNAKAN PROGRAM
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ABSTRAK

Dacrah Irigasi (DI) Wilangan Kabupaten Ponorogo sering mengalami
ketidaksecimbangan antara ketersediaan air irigasi dan kebutuhan air tanaman,
terutama pada musim kemarau, schingga pola tanam yang diterapkan belum optimal
dan berdampak pada rendahnya cfisicnsi pemanfaatan air serta keuntungan pertanian.
Penelitian ini bertujuan untuk menganalisis kebutuhan air irigasi, menentukan
altemnatif pola tanam yang sesuai dengan ketersediaan air, serta mengoptimalkan luas
lahan dan keuntungan produksi pertanian menggunakan metode program linier.

Metode penclitian meliputi pengumpulan data hidrologi, klimatologi, irigasi,
luas lahan, dan data ckonomi pertanian di DI Wilangan. Analisis dilakukan dengan
menghitung kebutuhan air irigasi tanaman padi dan palawija (jagung), menyusun
beberapa altematif pola tanam, serta melakukan optimasi menggunakan program linier
dengan fungsi tujuan memaksimalkan keuntungan dan kendala berupa ketersediaan
debit andalan serta luas baku lahan. Proses optimasi diselesaikan menggunakan
Microsoft Excel dengan fasilitas Solver.

Hasil penelitian menunjukkan bahwa dari empat altematif yang dianalisis,
Pola Tata Tanam (PTT) IV merupakan alternatif paling efisien dengan kebutuhan air
terendah sebesar 6,537 liter/detik/hektar. Pola ini menghasilkan  keuntungan
maksimum scbesar Rp 32.758.188.233,79 pada luas lahan 1.242 hektar, lebih tinggi
dibandingkan kondisi cksisting sebesar Rp 31.646.268.048,49. Hasil terscbut
menunjukkan bahwa optimasi pola tanam berbasis program linier mampu
meningkatkan efisiensi penggunaan air dan keuntungan produksi pertanian.

Kata Kunci: Optimasi Pola Tanam, Kebutuhan Air Irigasi, Program Linicr,
Ketersediaan Air, Keuntungan Produksi.
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OPTIMIZATION OF CROPPING PATTERNS AND CROP
PRODUCTION PROFIT USING LINEAR PROGRAMMING
(CASE STUDY: WILANGAN IRRIGATION AREA,

PONOROGO REGENCY)
Name of Student : Rizal Bayu Tyasa
Number of Student : 1432200105
Study Program : Teknik Sipil
Supervisor : Ir. Faradlillah Saves, ST, MT.
ABSTRACT

The Wilangan Irrigation Area in Ponorogo Regency offen experiences an
imbalance between irrigation water availability and crop water demand, particularly
during the dry season. This condition results in suboptimal cropping patterns, leading
to low water use efficiency and reduced agricultural profits. This study aims to analyze
irrigation water requirements, determine suitable cropping pattern alternatives based
on water availability, and optimize land area and agricultural profit using linear
programming.

The research method includes the collection of hydrological, climatological,
irrigation, land use, and agricultural economic data in the Wilangan Irrigation Area.
The analysis involves calculating irrigation water requirements for rice and secondary
crops (maize), developing several cropping pattern alternatives, and performing
optimization using linear programming. The objective function is to maximize
agricultural profit, while the constraints include dependable discharge availability
and total irrigated land area. The optimization process is carried out using Microsoft
Excel with the Solver tool.

The results indicate that among four analyzed alternatives, Cropping Pattern
IV is the most efficient, with the lowest irrigation water requirement of 6.537
liters/second/hectare. This pattern yields the highest annual profit of Rp
32,758,188,233.79 on a land area of 1,242 hectares, exceeding the existing condition
profit of Rp 31,646,268,048.49. These findings demonstrate that linear programming-
based cropping pattern optimization can improve water use efficiency and agricultural
profitability.

Keywords: Cropping Pattern Optimization, Irrigation Water Requirement, Linear
Programming, Water Availability, Agricultural Production
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