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RINGKASAN 

WULAN FITRI SAGITA. Kemampuan Cendawan Dark Septate Endophyte 

sebagai Agens Biokontrol Colletotrichum sp. penyebab Penyakit Bercak Daun pada 

Malapari. Dibimbing oleh PRIJANTO PAMOENGKAS, YUNIK ISTIKORINI, 

dan SURONO. 

 

Malapari (Pongamia pinnata (L.) Pierre) merupakan tanaman leguminosa yang 

berpotensi sebagai sumber bioenergi dan rehabilitasi lahan. Namun, produksi 

bibitnya terkendala oleh serangan patogen Colletotrichum sp. yang menyebabkan 

penyakit bercak daun. Alternatif pengendalian serangan patogen menggunakan 

agens hayati, seperti cendawan Dark Septate Endophyte (DSE) dapat dilakukan 

untuk mengurangi dampak negatif akibat penggunaan fungisida sintesis. Cendawan 

DSE berasosiasi dengan tanaman tanpa menimbulkan penyakit dan dapat memacu 

pertumbuhan tanaman dalam kondisi cekaman biotik dan abiotik. Penelitian ini 

bertujuan menganalisis pengaruh inokulasi cendawan DSE dalam menekan 

serangan patogen Colletotrichum sp. penyebab bercak daun pada malapari, 

mengevaluasi respons pertumbuhan bibit malapari setelah diinokulasi DSE, serta 

mengkaji mekanisme DSE dalam meningkatkan pertumbuhan bibit malapari. 

Penelitian dilakukan secara in vivo menggunakan Rancangan Acak Lengkap 

dengan tujuh perlakuan yang melibatkan dua isolat DSE, yaitu Diaporthe 

pandanicola (TM) dan Dothideomycetes sp. (GS2). Parameter yang diamati 

meliputi kejadian dan keparahan penyakit, hambatan relatif, pertumbuhan bibit 

(panjang, diameter, jumlah daun, panjang akar), berat kering, serapan unsur hara 

makro (N, P, dan K), kandungan klorofil, serta kolonisasi akar. Hasil penelitian 

menunjukkan bahwa inokulasi DSE mampu menekan perkembangan penyakit 

bercak daun. Isolat TM memberikan efektivitas tertinggi dengan menurunkan 

kejadian penyakit sebesar 45% dan keparahan penyakit sebesar 54%, serta 

menghasilkan nilai hambatan relatif sebesar 53,18%. DSE GS2 mampu 

menurunkan kejadian penyakit sebesar 22,3% dan keparahan penyakit sebesar 47% 

dengan nilai hambatan relatif sebesar 47,62%. Inokulasi DSE juga meningkatkan 

pertumbuhan tinggi, diameter, dan panjang akar secara signifikan, serta 

berpengaruh terhadap peningkatan berat kering dan serapan hara makro oleh bibit 

malapari. Isolat TM memberikan respons terbaik terhadap pertumbuhan tinggi, 

biomassa tajuk, serta serapan kalium. Isolat GS2 memberikan respons terbaik pada 

pertambahan diameter batang, serta serapan nitrogen dan fosfor. Kedua isolat DSE 

memberikan peningkatan terhadap biomassa akar. Peningkatan pertumbuhan dan 

ketahanan bibit malapari terhadap serangan patogen didukung oleh kemampuan 

DSE TM dan GS2 dalam mengolonisasi akar bibit malapari yang berkaitan dengan 

peningkatan serapan unsur hara dan respons tanaman terhadap infeksi patogen. 

Hasil penelitian menunjukkan bahwa DSE TM dan GS2 berpotensi dikembangkan 

sebagai agens biokontrol untuk menurunkan serangan patogen dan meningkatkan 

kesehatan serta kualitas bibit malapari di persemaian. 

 

Kata kunci: cendawan endofit, fisiologi tanaman, morfologi tanaman, kolonisasi 

akar, serapan hara 

  



SUMMARY 

WULAN FITRI SAGITA. The Potential of Dark Septate Endophyte Fungi as a 

Biocontrol Agent Against Colletotrichum sp. Induced Leaf Blight in Pongamia 

pinnata. Supervised by PRIJANTO PAMOENGKAS, YUNIK ISTIKORINI, and 

SURONO. 

 
Pongamia pinnata (L.) Pierre is a leguminous plant with significant potential for 

bioenergy production and land rehabilitation; however, its seedling production is 

constrained by Colletotrichum sp. infection, which causes leaf spot disease. 

Alternative pathogen control strategies utilizing biological agents, such as Dark 

Septate Endophyte (DSE) fungi, are necessary to mitigate the adverse 

environmental impacts associated with synthetic fungicides. DSE fungi are capable 

of associating with host plants, thereby promoting growth under both biotic and 

abiotic stress conditions. This study aimed to analyze the efficacy of DSE 

inoculation in suppressing Colletotrichum sp. infection, evaluate the growth 

response of P. pinnata seedlings post-inoculation, and elucidate the mechanisms by 

which DSE enhances plant growth and disease resistance. An in vivo experiment 

was conducted utilizing a completely randomized design with seven treatments 

involving two DSE isolates: Diaporthe pandanicola (TM) and Dothideomycetes sp. 

(GS2). The observed parameters included disease incidence and severity, relative 

inhibition rate, seedling growth, dry weight, macronutrient (N, P, and K) uptake, 

chlorophyll content, and root colonization. The results demonstrated that DSE 

inoculation successfully suppressed the development of leaf spot disease. Isolate 

TM exhibited the highest efficacy, reducing disease incidence by 45% and disease 

severity by 54%, yielding a relative inhibition rate of 53.18%. Furthermore, isolate 

GS2 reduced disease incidence and severity by 22.3% and 47%, respectively, with 

a relative inhibition rate of 47.62%. DSE inoculation also significantly increased 

seedling height, stem diameter, and root length, while positively impacting dry 

weight and macronutrient uptake. Isolate TM induced the most favorable response 

in terms of height increment, shoot biomass, and potassium uptake. Meanwhile, 

isolate GS2 showed the most optimal results for stem diameter increment, root 

biomass, and phosphorus uptake. Both DSE isolates increased root biomass and 

phosphorus uptake. The enhancement in seedling growth and resistance to pathogen 

infection was supported by the ability of DSE TM and GS2 to colonize the roots of 

P. pinnata seedlings, which was associated with increased nutrient uptake and plant 

responses to pathogen infection. The results showed that both DSE isolates (isolates 

TM and GS2) have the potential to be developed as biocontrol agents to reduce 

pathogen infection and improve the health and quality of P. pinnata seedlings in 

nurseries. 

 

Keywords: endophytic fungi, nutrient uptake, plant physiology, plant morphology, 

root colonization  
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