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ABSTRAK 
 

Le$pidiota stigma te$lah me$njadi pe$rmasalahan yang se$rius pada budidaya 
te$bu di Jawa Timur. Me$tarhizium anisopliae$ se$bagai e$ntomopatoge$n diharapkan 
mampu untuk me$nge$ndalikan se$rangan L. stigma. Pe$ne$litian ini be$rtujuan untuk 
me$nge$tahui pote$nsi isolat yang dite$mukan, ke$rapatan spora yang dipe$rlukan 
untuk me$matikan larva se$rta spe$sie$s dan se$nyawa yang dihasilkan Me$tarhizium 
sp. dari hasil e$ksplorasi yang be$rpote$nsi se$bagai e$ntomopatoge$n te$rhadap L. 
stigma. 

Pe$ne$litian dimulai pada bulan Agustus 2024 sampai Mare$t 2025 di 
laboratorium Ke$se$hatan tanaman Fakultas Pe$rtanian UPN “Ve$te$ran” Jawa Timur, 
Ge$ne$tika Scie$nce$ Laboratory dan Re$se$archHub Malang. Pe$ne$litian dimulai 
de$ngan me$lakukan e$ksplorasi isolat Me$tarhizium sp. yang se$lanjutnya dilakukan 
ide$ntifikasi se$cara morfologi. Uji ke$mampuan 20 isolat Me$tarhizium sp. te$rhadap 
ke$matian L. stigma, de$ngan parame$te$r yang diamati adalah mortalitas larva pada 
pe$ngamatan 10 HSA. Se$lanjutnya dilakukan uji virule$nsi tahap dua de$ngan faktor 
ke$rapatan spora 106 spora/ml, 107 spora/ml dan 108 spora/ml dan 5 isolat yang 
me$mbe$rikan ke$matian te$rbaik te$rhadap L. stigma pada uji virule$nsi tahap pe$rtama. 
Parame$te$r yang diamati adalah mortalitas L. stigma. Dua isolat yang te$rbaik 
se$lanjutnya dilakukan ide$ntifikasi se$cara mole$kule$r dan satu isolat te$rbaik 
dilakukan pe$ngujian se$nyawa me$tabolitnya.  

Be$rdasarkan hasil analisis sidik ragam dan uji lanjut DMRT pada taraf 5% 
pada uji virule$nsi tahap 1, isolat M3, M5, M7, M9, dan M12 me$nye$babkan 100% 
ke$matian se$lama pe$riode$ pe$ngamatan se$hingga me$rupakan isolat yang akan 
dilakukan untuk dilakukan uji virule$nsi tahap ke$dua. Se$dangkan be$rdasarkan 
analisis sidik ragam dan uji lanjut DMRT pada uji virule$nsi tahap 2, tidak 
didapatkan inte$raksi antara faktor sumbe$r isolat dan ke$rapatan spora te$rhadap 
mortalitas.   Faktor je$nis isolat se$cara parsial be$rpe$ngaruh nyata te$rhadap 
mortalitas pada hari ke$-3 hingga hari ke$-7, se$dangkan faktor ke$rapatan spora 
se$cara parsial me$mpe$ngaruhi mortalitas pada hari ke$-3 hingga hari ke$-6 dan hari 
ke$-8 hingga hari ke$-10. Isolat M3 se$cara umum me$rupakan isolat te$rbaik de$ngan 
pe$ngaruh mortalitas te$rtinggi dan me$nye$babkan mortalitas se$jak hari ke$ 2 dan 
me$nye$babkan mortalitas harian yang le$bih tinggi dibandingkan de$ngan pe$rlakuan 
lainnya. Se$dangkan pada faktor ke$rapatan spora, tingkat ke$rapatan 108 spora/ml 
me$nghasilkan mortalitas yang se$cara signifikan le$bih tinggi dibandingkan 
pe$rlakuan lainnya. Isolat M3 dan M7 dilakukan pe$ngujian se$cara mole$kule$r dan 
dite$mukan bahwa Me$tarhizium sp. dari hasil e$ksplorasi me$rupakan M. anisopliae$, 
se$dangkan dari uji me$tabolomic se$nyawa me$tabolit se$kunde$r dite$mukan bahwa 
Me$tarhizium sp. hasil e$ksplorasi me$ngandung de$struxin E$, A4 dan E$d1 De$struxin 
E$ me$miliki pe$ran paling krusial dalam me$matikan se$rangga be$rkaitan de$ngan 
pe$ngaruhnya se$bagai antife$e$dant, me$nggangggu siste$m imun dan me$nginduksi 
ke$lumpuhan dan kontraksi otot se$rangga. 
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ABSTRACS 

Le$pidiota stigma has be$come$ a se$rious proble$m in sugarcane$ cultivation 
in E$ast Java. Me$tarhizium anisopliae$, as an e$ntomopathoge$n, is e$xpe$cte$d to be$ 
able$ to control L. stigma attacks. This study aims to de$te$rmine$ the$ pote$ntial of the$ 
isolate$s found, the$ spore$ de$nsity re$quire$d to kill larvae$, and the$ spe$cie$s and 
compounds produce$d by Me$tarhizium sp. base$d on the$ e$xploration re$sults that 
have$ the$ pote$ntial as e$ntomopathoge$ns against L. stigma. The$ study was 
conducte$d from August 2024 to March 2025 at the$ Plant He$alth Laboratory, Faculty 
of Agriculture$, UPN "Ve$te$ran" E$ast Java, the$ Ge$ne$tics Scie$nce$ Laboratory in 
Tange$rang, and Re$se$archHub in Malang.  

The$ study be$gan by e$xploring the$ Me$tarhizium sp. isolate$s, which we$re$ 
the$n ide$ntifie$d morphologically. Te$st the$ ability of 20 Me$tarhizium sp. isolate$s 
against the$ de$ath of L. stigma, with the$ parame$te$rs obse$rve$d be$ing larval mortality 
at 10 HSA obse$rvations. Ne$xt, a se$cond-stage$ virule$nce$ te$st was conducte$d with 
spore$ de$nsitie$s of 106 spore$s/mL, 107 spore$s/mL, and 108 spore$s/mL, using 5 
isolate$s that showe$d the$ be$st mortality against L. stigma in the$ first-stage$ virule$nce$ 
te$st. The$ parame$te$rs obse$rve$d we$re$ L. stigma mortality. The$ two be$st isolate$s 
we$re$ the$n mole$cularly ide$ntifie$d, and one$ be$st isolate$s was te$ste$d for its 
me$tabolite$ compounds.  

Base$d on the$ re$sults of the$ analysis of variance$ and DMRT furthe$r te$sts at 
the$ 5% le$ve$l in the$ virule$nce$ te$st stage$ 1, isolate$s M3, M5, M7, M9, and M12 
cause$d 100% mortality during the$ obse$rvation pe$riod so that the$y we$re$ the$ isolate$s 
that would be$ use$d for the$ se$cond-stage$ virule$nce$ te$st. Me$anwhile$, base$d on the$ 
analysis of variance$ and DMRT, furthe$r te$sts in the$ virule$nce$ te$st stage$ 2, the$re$ 
was no inte$raction be$twe$e$n the$ isolate$ source$ factor and spore$ de$nsity on 
mortality. The$ isolate$ type$ factor partially had a significant e$ffe$ct on mortality on 
days 3 to 7, while$ the$ spore$ de$nsity factor partially affe$cte$d mortality on days 3 to 
6 and days 8 to 10. Isolate$ M3 is ge$ne$rally the$ be$st isolate$ with the$ highe$st 
mortality e$ffe$ct and cause$s mortality since$ day 2 and cause$s highe$r daily mortality 
compare$d to othe$r tre$atme$nts. While$ in the$ spore$ de$nsity factor, the$ de$nsity le$ve$l 
of 108 spore$s/ml produce$s significantly highe$r mortality compare$d to othe$r 
tre$atme$nts. Isolate$s M3 and M7 we$re$ te$ste$d mole$cularly, and it was found that the$ 
Me$tarhizium sp. ide$ntifie$d from the$ e$xploration re$sults was M. anisopliae$. 
Additionally, the$ me$tabolomic te$st of se$condary me$tabolite$ compounds re$ve$ale$d 
that the$ Me$tarhizium sp. from the$ e$xploration re$sults containe$d de$struxin E$, A4, 
and E$d1. De$struxin E$ is the$ most crucial role$ in killing inse$cts re$late$d to its e$ffe$ct 
as an antife$e$dant, disrupting the$ immune$ syste$m, and inducing paralysis and 
muscle$ contractions in inse$cts. 
 
Ke$ywords: L. stigma, e$ntomopathoge$n, PCR, me$tabolite$ compounds 
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