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RINGKASAN
MERI SUSANTI BR SARAGIH. Keefektifan Ekstrak Sembung Rambat dan
Cendawan Dark Septate Endophyte untuk Pengendalian Nematoda Meloidogyne
Incognita pada Tanaman Mentimun. Dibimbing oleh ABDUL MUNIF,
SUPRAMANA dan SURONO.

Nematoda puru akar (Meloidogyne spp.) merupakan patogen tular tanah yang
dapat menyerang berbagai jenis tanaman, termasuk tanaman hortikultura dan
tanaman pangan. Pembentukan puru pada akar tanaman dapat mengganggu sistem
penyerapan air dan unsur hara dari tanah melalui akar ke seluruh bagian tanaman,
sehingga dapat menyebabkan penurunan hasil.

Sembung rambat (Mikania micrantha) merupakan tumbuhan yang banyak
tumbuh di sekitar lahan pertanian. Berdasarkan hasil analisis fitokimia daun
sembung rambat mengandung 25 senyawa terpenoid yang telah diidentifikasi.
Sembung rambat juga mengandung senyawa flavonoid dan fenol. Senyawa
tersebut merupakan metabolit sekunder yang dapat dimanfatkan sebagai sarana
pengendalian nematoda M. incognita pada tanaman mentimun.

Cendawan dark septate endophytes (DSE) merupakan salah satu alternatif
yang dapat digunakan untuk pengendalian nematoda Meloidogyne spp. Cendawan
DSE telah diteliti dapat mengendalikan nematoda sista sereal (cereal cyst
nematodes (CCN) dan Heterodera schachtii yang baru terbentuk yang
berkembang pada akar tanaman inang. Cendawan DSE dapat mengkolonisasi telur
nematoda dan menghasilkan senyawa bioaktif nematisida.

Pembuatan ekstrak sembung rambat dilakukan di Laboratorium Fisiologi
dan Toksikologi Serangga Departemen Proteksi Tanaman, IPB. Penyiapan isolat
cendawan DSE dan pengujian mortalitas nematoda secara in vitro dilakukan di
Laboratorium Nematologi Tumbuhan Departemen Proteksi Tanaman, IPB.
Analisis LC-MS/MS dilakukan di Pusat Laboratorium Forensik Polri, Bogor.
Pengujian keefektifan cendawan DSE dan sembung rambat terhadap M. incognita
pada tanaman mentimun dilakukan di Rumah Kaca Departemen Proteksi
Tanaman, Fakultas Pertanian, IPB.

Seluruh tahapan penelitian ini disusun menggunakan rancangan acak
lengkap (RAL) 5 kali ulangan. Data hasil pengamatan uji mortalitas di
laboratorium diolah menggunakan analisis Probit program POLO PC dan
dianalisis menggunakan ragam (annalysis of variance/ANOVA) dengan program
SAS 9.1. Perlakuan yang berpengaruh nyata diuji lanjut dengan uji Tukey.

Pengujian dilakukan secara in vitro dan in vivo yang terdiri dari perlakuan
ekstrak sembung rambat, filtrat DSE, cendawan DSE, kombinasi ekstrak sembung
rambat dan filtrat DSE, nematisida fluopiram dan kontrol. Pengujian in vitro
dilakukan pengamatan terhadap mortalitas nematoda M incognita juvenil 2 (J2)
sebanyak 50-60 ekor per unit. Pengamatan in vivo dilakukan setiap minggu
selama lima minggu terhadap tinggi tanaman, jumlah daun, bobot segar tajuk,
bobot kering tajuk, panjang akar, bobot segar akar, bobot kering akar, jumlah
bunga, bobot buah, jumlah buah mentimun, skoring puru dan jumlah puru akar
pada akhir penelitian.

Hasil analisis LC-MS/MS menunjukan bahwa ekstrak sembung rambat
mengandung senyawa nematisida usnic acid, salicylamide, isorhamnetin, trans-
Calamene, ferruginol, dan nootkatone. Hasil uji mortalitas nematoda pada
perlakuan ekstrak sembung rambat pada konsentrasi LCso dan LCges mencapai
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4 45,35 dan 94,41%. Cendawan DSE dan filtrat DSE bersifat nematisidal dengan
hasil uji mortalitas 62,04% dan 71,54%.

Perlakuan ekstrak sembung rambat, filtrat DSE dan cendawan DSE mampu
meningkatkan pertumbuhan mentimun dengan tinggi tanaman 323,1 cm, 325,8 cm
dan 317,3 cm serta bobot buah 267,20 g, 233,889 dan 246,42 g. Perlakuan yang
sama dapat menekan intensitas penyakit M. incognita sebesar 32,59%, 45,92%
dan 44,44% serta jumlah puru 49,80, 82,66 dan 75,40 puru/tanaman.
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SUMMARY

MERI SUSANTI BR SARAGIH. Effectiveness of Extracts Sembung Rambat and
Dark Septate Endophyte Fungus for the Biological Control at Meloidogyne
Incognita on Cucumber. Supervised by ABDUL MUNIF, SUPRAMANA and
SURONO.

Root knot nematodes (Meloidogyne spp.) is soil-borne pathogens that can
infect a variety of crops, including horticultural and food crops. The formation of
galls on plant roots can interfere with the uptake of water and nutrients from the
s0il through the roots to all parts of the plant, which can lead to yield losses.

Sembung rambat (Mikania micrantha) is a plant that grows around
agricultural area. Based on the results of phytochemical analysis, the leaves of
sembung rambat contain 25 terpenoid compounds that have been identified.
Sembung rambat also contains flavonoids and phenolic compounds. These
compounds are secondary metabolites that can be used as a means of controlling
M. incognita nematodes in cucumber plants.

One alternative for the control of M. incognita is the use of dark septate
endophytes (DSE) fungi. These fungi have been investigated for the control of
cereal cyst nematodes (CCN) and newly formed Heterodera schachtii nematodes
that develop on host plant roots. DSE fungi can colonize nematode eggs and
produce bioactive nematicidal compounds.

The preparation of the extract was conducted at the Insect Physiology and
Toxicology Laboratory of the Department of Plant Protection, IPB. The
preparation of DSE fungus isolates and in vitro nematode mortality testing were
conducted at the Plant Nematology Laboratory of the Department of Plant
Protection, IPB. LC-MS/MS analysis was conducted at the National Police
Forensic Laboratory Center, Bogor. The efficacy of extracts sembung rambat and
DSE fungi against M. incognita on cucumber plants was evaluated in the
greenhouse of the Department of Plant Protection, Faculty of Agriculture, IPB.

All phases of this study were designed using a completely randomized
design (CRD) with 5 replications. Data obtained from observations of mortality
tests in the laboratory were processed using probit analysis of the POLO PC
program and analyzed using analysis of variance (ANOVA) with the SAS 9,1
program. Treatments that had a significant effect were further tested using the
Tukey test.

Tests were conducted in vitro and in vivo with treatments including an
extract of sembung rambat, DSE filtrate, DSE fungus, combination of extract
sembung rambat and DSE filtrate, nematicide fluopiram and control. In vitro tests
were conducted to observe the mortality of M incognita juvenile 2 (J2) nematodes
up to 50-60 tails. In vivo observations were conducted on a weekly basis for a
period of five weeks. The parameters monitored included plant height, number of
leaves, crown fresh weight, crown dry weight, root length, root fresh weight, root
dry weight, number of flowers, fruit weight, number of cucumber fruits, galls
scoring and number of galls at the end of the study.

The results of the LC-MS/MS showed that the extract sembung rambat
contained nematicide compounds usnic acid, salicylamide, isorhamnetin, trans-
calamene, ferruginol and nootkatone. The results of the mortality test of
nematodes in extract sembung rambat treatment at LCso and LCgs concentrations



reached 45,35 and 94,41%. DSE fungus and DSE filtrate were nematicidal with
mortality test results of 62,04% and 71,54%.

The treatments of extract sembung rambat, DSE filtrate and DSE fungus
were able to increase the growth of cucumber with plant height of 323,1 cm,
325,8 cm and 317,3 cm and fruit weight of 267,20 g, 233,88 g and 246,42 g,
respectively. The same treatments were able to can reduce the intensity of M.
incognita disease by 32,59%, 45,92% and 44,44% and the number of galls 49,80,
82,66 and 75,40 galls/plant.

Keyword: filtrate, LC-MS/MS, mortality, nematicide, root galls, secondary
metabolite
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