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RINGKASAN 

 

WAWAN KURNIAWAN. Fitonematoda Terbawa Umbi Kentang di Sentra 

Produksi Kentang Pulau Jawa: Identifikasi dan Pengendalian. Dibimbing oleh 

SUPRAMANA, ABDUL MUNIF, dan GIYANTO. 

 

Fitonematoda terbawa umbi kentang atau potato tuber-borne nematode 

(PTBN) merupakan kelompok nematoda yang mampu bertahan hidup di dalam 

jaringan umbi. Keberadaannya berperan sebagai patogen gudang dan menjadi 

sumber inokulum yang dapat menyebar ke areal pertanaman baru, sehingga menjadi 

salah satu faktor pembatas utama produksi kentang di Indonesia. Spesies nematoda 

yang berasosiasi dengan tanaman kentang telah banyak dilaporkan, namun belum 

ada informasi tentang PTBN di Indonesia, khususnya di Pulau Jawa. Keterbatasan 

informasi mengenai keragaman spesies dan keefektifan pengendalian berbasis 

perlakuan umbi pada tingkat lokal menjadi kendala dalam pengelolaan penyakit 

secara tepat. Oleh karena itu, diperlukan kajian komprehensif yang 

mengintegrasikan identifikasi, analisis keragaman, serta pengembangan strategi 

pengendalian yang aplikatif. Penelitian ini bertujuan untuk mendeskripsikan, 

mengelompokkan, menilai gejala dan  kehilangan hasil akibat infeksi PTBN, 

mengidentifikasi keragaman spesies dan genetiknya di sentra produksi Pulau Jawa, 

serta menguji keefektifan pengendalian melalui teknik seed treatment berupa 

termoterapi dan kemoterapi. 

Penelitian ini dilakukan melalui survei di sentra produksi kentang di Pulau 

Jawa (Jawa Barat, Jawa Tengah, dan Jawa Timur) dengan pengambilan sampel 

umbi, baik bergejala penyakit maupun yang tanpa gejala. Sampel umbi bergejala 

selanjutnya disimpan pada suhu ruangan (25 ℃) dan suhu dingin (10–15 °C) selama 

periode hingga 24 bulan untuk keperluan pengamatan lanjutan. Nematoda 

diekstraksi dari umbi kentang yang telah disimpan selama tiga bulan menggunakan 

metode Baermann funnel dan mist chamber. Nematoda yang diperoleh kemudian 

diidentifikasi berdasarkan karakter morfologi dan morfometri. Identifikasi 

molekuler dilakukan menggunakan teknik polymerase chain reaction (PCR). 

Analisis PCR menggunakan primer universal D2A/D3B (28S rDNA) dan CO1 

(Cytochrome c Oxidase subunit I), serta primer spesifik SCAR (Sequence 

Characterized Amplified Region) dan ITS (Internal Transcribed Spacer). 

Keragaman genetik dianalisis melalui sekuensing Sanger dan rekonstruksi pohon 

filogenetik. Pengendalian PTBN dilakukan melalui perlakuan benih menggunakan 

teknik termoterapi dan kemoterapi. Perlakuan termoterapi dilakukan dengan 

merendam umbi dalam air panas pada berbagai kombinasi suhu dan lama 

perlakuan, sedangkan kemoterapi dilakukan dengan merendam umbi dalam larutan 

pestisida dengan variasi lama perendaman. Parameter pengamatan meliputi 

populasi nematoda dan respons fisiologis tanaman setelah perlakuan. 

Hasil survei menunjukkan bahwa infeksi PTBN menimbulkan berbagai gejala 

penyakit khas pada umbi kentang. Gejala tersebut meliputi pimple-like swelling, 

yang ditandai oleh munculnya puru atau tonjolan kecil pada permukaan umbi, serta 

russeted tuber, yang dicirikan oleh retakan halus atau jaringan parut kasar pada kulit 

umbi. Selain itu, ditemukan gejala branched tuber, yaitu terbentuknya percabangan 

berupa tonjolan pada sisi umbi, dan daughter tuber, yaitu terbentuknya umbi-umbi 

kecil yang menempel pada umbi utama. Gejala lainnya meliputi elongated tuber, 
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yang ditandai dengan pemanjangan umbi secara abnormal, serta knobby tuber, yang 

dicirikan oleh tonjolan-tonjolan tidak beraturan pada permukaan umbi. Gejala 

tersebut dikelompokkan menjadi gejala ringan, sedang, dan berat, dengan dampak 

mulai dari penurunan kualitas hingga tidak layak konsumsi. Gejala tersebut 

mengindikasikan infeksi oleh Meloidogyne spp. Semakin berat gejala yang muncul, 

semakin tinggi jumlah nematoda yang ditemukan di dalam umbi terutama pada 

stadia juvenil lanjut dan betina.  

Infeksi nematoda mengakibatkan kehilangan hasil yang signifikan di sentra 

produksi kentang di Pulau Jawa. Kehilangan hasil pada varietas Granola di tingkat 

lapangan tertinggi ditemukan di Desa Singolangu, Kecamatan Plaosan, Kabupaten 

Magetan, Jawa Timur, yaitu sebesar 33–45%, sedangkan yang terendah terjadi di 

Desa Pekasiran, Kecamatan Batur, Kabupaten Banjarnegara, Jawa Tengah, yaitu 

sebesar 5–20%. Pada varietas Atlantik, kehilangan hasil tertinggi terjadi di Desa 

Cikandang, Kecamatan Cikajang, Kabupaten Garut, Jawa Barat, yaitu sebesar 80–

85%, sedangkan yang terendah ditemukan di Desa Diengkulon, Kecamatan Batur, 

Kabupaten Banjarnegara, Jawa Tengah, yaitu sebesar 3–8%. Selain itu, kehilangan 

hasil pada pembibitan varietas Granola menunjukkan kecenderungan meningkat 

pada setiap generasi berikutnya, yang mengindikasikan bahwa nematoda terbawa 

melalui umbi kentang berkontribusi terhadap akumulasi populasi serta peningkatan 

kerusakan tanaman. 

Identifikasi morfologi, morfometri, dan molekuler mengonfirmasi 

keberadaan enam nematoda parasit utama kentang, yaitu nematoda puru akar 

(Meloidogyne incognita dan M. javanica), nematoda sista kentang (Globodera 

rostochiensis dan G. pallida), dan nematoda peluka/lesi akar (Pratylenchus 

penetrans dan P. zeae). Di samping itu, ditemukan juga nematoda 

mikrofagus/pemakan jamur (Aphelenchus sp.). Karakter morfologi yang 

membedakan antarspesies meliputi bentuk tubuh, stilet, ekor, dan pola perineal 

betina Meloidogyne. Ketujuh spesies nematoda yang teridentifikasi tergolong 

sebagai nematoda terbawa umbi kentang (PTBN), karena masih dapat ditemukan 

pada umbi kentang setelah penyimpanan selama lebih dari tiga bulan. Identifikasi 

secara molekuler menunjukkan bahwa M. incognita dan M. javanica menghasilkan 

amplikon berukuran ±955 pb dan ±434 pb menggunakan primer SCAR, sedangkan 

G. rostochiensis dan G. pallida masing-masing menghasilkan amplikon berukuran 

±670 pb dan ±511 pb menggunakan primer CO1 dan ITS. Sementara itu, P. 

penetrans, P. zeae dan Aphelenchus sp. menghasilkan amplikon berukuran ±710 pb 

menggunakan primer D2A/D3B. Variasi karakter morfologi dan molekuler tersebut 

didukung oleh hasil analisis Sequence Demarcation Tool (SDT) dan rekonstruksi 

pohon filogenetik yang menunjukkan adanya keragaman genetik antarspesies 

maupun antarlokasi. 

Termoterapi dengan perendaman umbi pada suhu 50 °C selama 20–40 menit 

merupakan kombinasi suhu dan durasi perlakuan yang optimal sebagai metode 

pengendalian nematoda secara fisik, karena mampu mengeliminasi nematoda tanpa 

mengurangi viabilitas umbi kentang. Selain itu, kemoterapi menggunakan neem oil 

50 g/l pada konsentrasi 15 ml/l selama 12–24 jam juga efektif dalam menekan 

populasi nematoda dan tidak memberikan dampak negatif terhadap pertumbuhan 

umbi kentang. 

Kata kunci: filogeni, gejala, genetik, kemoterapi, sebaran 
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SUMMARY 

 

WAWAN KURNIAWAN. Phytonematode Carried on Potato Tubers in The Potato 

Center of Java Island: Identification and Control. Supervised by SUPRAMANA, 

ABDUL MUNIF, and GIYANTO. 

 

Potato tuber-borne nematodes (PTBN) are a group of nematodes capable of 

surviving within tuber tissues. Their presence serves as a storage pathogen and a 

source of inoculum that can spread to new planting areas, thereby becoming one of 

the major constraints to potato production in Indonesia. Although numerous 

nematode species associated with potato have been reported, information regarding 

PTBN in Indonesia, particularly on Java Island, remains limited. The lack of 

information on species diversity and the effectiveness of tuber-based control 

strategies at the local level poses a challenge for proper disease management. 

Therefore, a comprehensive study integrating identification, diversity analysis, and 

the development of applicable control strategies is required. This study aimed to 

describe, classify, and assess symptoms and yield losses associated with PTBN 

infection, identify species diversity and genetic variability in potato production 

centers on Java Island, and evaluate the effectiveness of control methods through 

seed treatment techniques, namely thermotherapy and chemotherapy. 

This research was conducted through surveys in potato production centers 

across Java Island (West Java, Central Java, and East Java) by collecting both 

symptomatic and asymptomatic tubers. Symptomatic potato tubers were 

subsequently stored at room temperature (25 °C) and cold storage (10–15 °C) for 

up to 24 months for further observation. Nematodes were extracted from potato 

tubers that had been stored for three months using the Baermann funnel and mist 

chamber methods. The extracted nematodes were subsequently identified based on 

their morphological and morphometric characteristics. Molecular identification was 

performed using the polymerase chain reaction (PCR) technique. PCR 

amplification was carried out using the universal primers D2A/D3B (28S rDNA) 

and CO1 (Cytochrome c oxidase subunit I), as well as the species-specific SCAR 

(Sequence Characterized Amplified Region) and ITS (Internal Transcribed Spacer) 

primers. Genetic diversity was analyzed through Sanger sequencing and 

phylogenetic tree reconstruction. PTBN control was achieved through seed tuber 

treatments using thermotherapy and chemotherapy. Thermotherapy was performed 

by immersing potato tubers in hot water under different temperature and treatment-

duration combinations, whereas chemotherapy consisted of immersing tubers in 

insecticide solutions for varying exposure periods. Treatment effectiveness was 

assessed by measuring nematode populations and plant physiological responses. 

The survey revealed that PTBN infection caused a range of characteristic 

disease symptoms on potato tubers. These symptoms included pimple-like swelling, 

characterized by the presence of small galls or wart-like protrusions on the tuber 

surface. Russeted tubers, characterized by fine cracks or rough, corky lesions on the 

tuber skin. Other symptoms included branched tubers, which exhibited lateral 

branching or side protrusions, and daughter tubers, characterized by the formation 

of small secondary tubers attached to the main tuber. Additional symptoms included 

elongated tubers, which exhibited abnormal tuber elongation, and knobby tubers, 
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characterized by irregular protuberances on the tuber surface. These symptoms 

were categorized into mild, moderate, and severe levels, with impacts ranging from 

reduced quality to unmarketable tubers. These symptoms indicate infection by 

Meloidogyne spp. The severity of symptoms was positively correlated with the 

number of nematodes found within the tubers, particularly at advanced juvenile 

stages and adult females.  

Nematode infection caused significant yield losses in potato production areas 

across Java Island. The highest field yield loss in the Granola cultivar was recorded 

in Singolangu Village, Plaosan District, Magetan Regency, East Java, ranging from 

33 to 45%, whereas the lowest was observed in Pekasiran Village, Batur District, 

Banjarnegara Regency, Central Java, ranging from 5 to 20%. In the Atlantic 

cultivar, the highest yield loss occurred in Cikandang Village, Cikajang District, 

Garut Regency, West Java, reaching 80–85%, while the lowest was recorded in 

Diengkulon Village, Batur District, Banjarnegara Regency, Central Java, ranging 

from 3 to 8%. In seed production, yield loss in the Granola cultivar showed an 

increasing trend across successive generations, indicating that nematodes were 

transmitted through seed tubers and contributed to the progressive buildup of 

nematode populations and increased crop damage. 

Morphological, morphometric, and molecular analyses confirmed the 

presence of six major plant-parasitic nematodes associated with potato, including 

the root-knot nematodes (Meloidogyne incognita and M. javanica), potato cyst 

nematodes (Globodera rostochiensis and G. pallida), and root-lesion nematodes 

(Pratylenchus penetrans and P. zeae). In addition, a mycophagous (fungus-feeding) 

nematode, Aphelenchus sp., was also detected. The primary morphological 

characteristics distinguishing these species included body shape, stylet 

morphology, tail morphology, and the female perineal pattern of Meloidogyne. All 

seven identified species were classified as potato tuber-borne nematodes, as they 

remained detectable in potato seed tubers after more than three months of storage. 

Molecular identification revealed that M. incognita and M. javanica produced 

amplicons of approximately 955 bp and 434 bp, respectively, using SCAR primers. 

Likewise, G. rostochiensis and G. pallida generated amplicons of approximately 

670 bp and 511 bp, respectively, using CO1 and ITS primers. Meanwhile, P. 

penetrans, P. zeae, and Aphelenchus sp. produced amplicons of approximately 710 

bp using the D2A/D3B primer set. The observed morphological and molecular 

variation was further supported by Sequence Demarcation Tool (SDT) analysis and 

phylogenetic tree reconstruction, which revealed substantial genetic diversity 

among species and among geographic locations. 

Thermotherapy through tuber immersion at 50 °C for 20–40 minutes 

represents an optimal combination of temperature and exposure time for physical 

nematode control, as it effectively eliminates nematodes without reducing potato 

tuber viability. In addition, chemotherapy using neem oil 50 g/l at a concentration 

of 15 ml/l for 12–24 hours was also effective in suppressing nematode populations 

without negatively affecting tuber growth. 

Keywords: chemotherapy, distribution, diversity, phylogeny, symptoms   
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