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ABSTRAK 
 

 

Perkebunan kelapa sawit sering menghadapi permasalahan terkait efisiensi 

jalur panen, terutama dalam pengangkutan Tandan Buah Segar (TBS) dari blok 

kebun menuju Tempat Pengumpulan Hasil (TPH). Jarak tempuh yang Panjang serta 

waktu perjalanan yang lama tidak hanya meningkatkan biaya operasional, tetapi 

juga berpotensi menurunkan kualitas buah. Kondisi eksisting di PT. Berau Coal 

menunjukkan bahwa blok 2A memiliki rata-rata jarak tempuh 0,46 km dengan 

waktu 7,69 menit, sedangkan blok 2B mencapai 1,50 km dengan waktu 25 menit. 

Hal ini menimbulkan inefisiensi baik dari aspek waktu maupun biaya. Penelitian 

ini bertujuan untuk menentukan jalur panen optimal yang mampu meminimalkan 

jarak dan waktu tempuh sehingga menurunkan biaya operasional. Metode 

penelitian dilakukan dengan memodelkan jalur panen dalam bentuk graf berbobot, 

di mana simpul merepresentasikan blok kebun dan TPH, sedangkan sisi 

menggambarkan jarak antar simpul. Algoritma Kruskal diterapkan untuk 

membentuk Minimum Spanning Tree (MST) sebagai jalur optimal. Data penelitian 

diperoleh melalui suveri lapangan berupa jumlah pohon, luas lahan, jarak tempuh, 

serta kecepatan kendaraan angkut. Hasil penelitian menunjukkan bahwa penerapan 

Algoritma Kruskal mampu menurunkan total jarak tempuh dari 1,96 km menjadi 

1,18 km atau efisiensi 39,8%. Waktu tempuh rata-rata berkurang dari 32,7 menit 

menjadi 20,7 menit (efisiensi 36,6%), serta biaya operasional turun sebesar 30%. 

Dengan demikian, Algoritma Kruskal terbukti efektif dalam mengoptimalkan jalur 

panen, meningkatkan efisiensi logistik, dan mendukung kelancaran operasional 

perkebunan kelapa sawit. 

 

  

Kata kunci: Algoritma Kruskal, Biaya Operasional, Jalur Panen, Kelapa Sawit, 

Minimum Spanning Tree 
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ABSTRACT 
 

 

Oil palm plantations often encounter challenges in harvesting route 

efficiency, particularly in transporting Fresh Fruit Bunches (FFB) from plantation 

blocks to the collection point (TPH). Long travel distances and extended travel 

times not only increase operational costs but also reduce fruit quality. The existing 

condition at PT. Berau Coal shows that Block 2A has an average distance of 0.46 

km with a travel time of 7.69 minutes, while Block 2B reaches 1.50 km with a travel 

time of 25 minutes. This situation creates inefficiency in terms of both time and cost. 

This study aims to determine the optimal harvesting route that minimizes travel 

distance and time, thereby reducing operational costs. The research method 

involves modeling harvesting routes as a weighted graph, where vertices represent 

plantation blocks and the collection point, while edges represent the distances 

between vertices. Kruskal’s Algorithm is applied to construct a Minimum Spanning 

Tree (MST) as the optimal route. Research data were obtained through field surveys, 

including the number of trees, plantation area, travel distance, and vehicle speed. 

The results indicate that the application of Kruskal’2 Algorithm successfully 

reduced the total travel distance from 1.96 km to 1.18 km, achieving 39.8% 

efficiency. The average travel time decreased from 32.7 minutes to 20.7 minutes 

(36.6% efficiency), while operational costs were reduced by 30%. Therefore, 

Kruskal’s Algorithm is proven to be effective in optimizing harvesting routes, 

enhancing logistical efficiency, and supporting smooth plantation operations. 

 

Keyword: Harvesting Route, Kruskal’s Algorithm, Minimum Spanning Tree, Oil 

Palm, Operational Cost 
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