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RINGKASAN

Muhammad Rizki. 2026. Stabilitas Komunitas Mikrobioma Indigenous Rizosfer
Seledri (Apium graviolens L.) Simtomatik dan Asimtomatik Puru Akar Melalui
Pendekatan Metagenomik. Pembimbing: Prof. Akhmad Rizalli Saidy, S.P.,
M.Agr.Sc., Ph.D.; Dr. Gusti Irya Ichriani, S.P., M.P.; Dr. Ir. Yusriadi Marsuni, M.Si.

Rizosfer merupakan zona peralihan antara akar tanaman dan tanah yang
dihuni oleh komunitas mikroorganisme dengan peran penting dalam menjaga
fungsi ekosistem tanah dan kesehatan tanaman. Pada tanaman seledri (Apium
graveolens L.), komunitas mikrobioma rizosfer berinteraksi dengan faktor biotik,
termasuk nematoda puru akar (Meloidogyne spp.), yang berpotensi memengaruhi
struktur dan stabilitas komunitas mikroba. Namun, informasi mengenai keragaman
dan stabilitas mikrobioma indigenous rizosfer seledri pada kondisi lapangan di
Kalimantan Selatan masih terbatas.

Penelitian ini bertujuan untuk menganalisis keragaman komunitas
mikrobioma indigenous rizosfer seledri pada tanaman dengan kondisi simtomatik
dan asimtomatik puru akar berdasarkan indeks keragaman alfa, mengevaluasi
stabilitas komunitas mikrobioma indigenous rizosfer seledri terhadap gangguan
biotik berupa infestasi nematoda puru akar berdasarkan konsistensi nilai indeks
keragaman alfa, serta menganalisis hubungan antara sifat edafik tanah dengan
keragaman dan stabilitas komunitas mikrobioma indigenous rizosfer seledri.

Penelitian dilaksanakan di tiga lokasi pertanaman seledri di Kelurahan
Landasan Ulin Utara, Kota Banjarbaru, Kalimantan Selatan. Pengambilan sampel
tanah rizosfer dilakukan secara purposive pada tanaman seledri dengan kondisi
simtomatik dan asimtomatik puru akar. Sampel tanah rizosfer dikompositkan
berdasarkan kondisi tanaman dan lokasi, kemudian dianalisis menggunakan
pendekatan shotgun metagenomik. Analisis keragaman alfa dilakukan berdasarkan
hasil klasifikasi taksonomi tingkat spesies menggunakan perangkat lunak Kraken2
dengan indeks richness (S), Shannon (H’), dan Simpson (D-1). Analisis sifat edafik
tanah meliputi pH tanah, C-Organik, N-Total, C/N Rasio, P-tersedia, KTK dan
tekstur tanah.

Hasil penelitian menunjukkan bahwa seluruh sampel tanah rizosfer seledri
memiliki tingkat keragaman mikrobioma yang relatif tinggi, ditunjukkan oleh nilai
indeks Shannon yang tinggi dan indeks Simpson yang mendekati satu. Konsistensi
nilai indeks keragaman alfa pada tanaman simtomatik dan asimtomatik
mengindikasikan bahwa komunitas mikrobioma indigenous rizosfer seledri
memiliki struktur yang kompleks dan relatif stabil terhadap gangguan biotik berupa
infestasi nematoda puru akar. Selain itu, variasi sifat edafik tanah menunjukkan
keterkaitan dengan pola keragaman dan stabilitas komunitas mikrobioma rizosfer.
Secara keseluruhan, penelitian ini memberikan gambaran awal mengenai
karakteristik keragaman dan stabilitas mikrobioma indigenous rizosfer seledri di
Kalimantan Selatan sebagai dasar bagi penelitian lanjutan dan pengembangan
pertanian berkelanjutan.

Kata kunci: mikrobioma rizosfer; seledri; penyakit puru akar; metagenomik



SUMMARY

Muhammad Rizki. 2026. Stability of the Indigenous Rhizosphere Microbiome of
Symptomatic and Asymptomatic Celery (4Apium graveolens L.) Affected by Root-
Knot Nematodes Revealed by a Metagenomic Approach. Academic Supervisor:
Prof. Akhmad Rizalli Saidy, S.P., M.Agr.Sc., Ph.D.; Dr. Gusti Irya Ichriani, S.P.,
M.P.; Dr. Ir. Yusriadi Marsuni, M.Si.

The rhizosphere is a dynamic interface between plant roots and soil that
harbors diverse microbial communities essential for soil ecosystem functioning and
plant health. In celery (Apium graveolens L.), the rhizosphere microbiome interacts
with biotic factors such as root-knot nematodes (Meloidogyne spp.), which may
influence microbial community structure and stability. However, information on the
diversity and stability of the indigenous celery rhizosphere microbiome under field
conditions in South Kalimantan, Indonesia, remains limited.

This study aimed to (i) analyze the alpha diversity of the indigenous
rhizosphere microbiome of celery plants with symptomatic and asymptomatic root-
knot conditions, (ii) evaluate microbial community stability in response to biotic
disturbance caused by root-knot nematode infestation based on the consistency of
alpha diversity indices, and (iii) examine the relationship between soil edaphic
properties and microbial diversity and stability.

The study was conducted at three celery cultivation sites in Landasan Ulin
Utara, Banjarbaru City, South Kalimantan, Indonesia. Rhizosphere soil samples
were collected using a purposive sampling approach from symptomatic and
asymptomatic plants, composited by plant condition and sampling location, and
analyzed using a shotgun metagenomic approach. Alpha diversity was assessed
based on species-level taxonomic classification using Kraken2, including richness
(S), Shannon (H'), and Simpson (1-D) indices. Soil edaphic properties analyzed
included soil pH, organic carbon, total nitrogen, C/N ratio, available phosphorus,
cation exchange capacity, and soil texture.

The results showed that all rhizosphere soil samples exhibited relatively high
microbial diversity, as indicated by high Shannon index values and Simpson index
values approaching one. The consistency of alpha diversity indices between
symptomatic and asymptomatic plants suggests that the indigenous celery
rhizosphere microbiome has a complex and relatively stable community structure
in response to biotic disturbance caused by root-knot nematode infestation.
Variations in soil edaphic properties were associated with observed patterns of
microbial diversity and stability. Overall, this study provides baseline information
on the diversity and stability of the indigenous rhizosphere microbiome of celery in
South Kalimantan, which may support future research and the development of
sustainable agricultural management strategies.

Keyword: rhizosphere microbiome; celery; root knot disease; metagenomics
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