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RINGKASAN 

SISKA EFENDI. Rekayasa Atraktan Cheilomenes sexmaculata F. (Coleoptera: 

Coccinellidae) Berbahan Aktif Minyak Asiri. Dibimbing oleh DADANG, I 

WAYAN WINASA dan ALI NURMANSYAH. 

 

Pengembangan formulasi atraktan Cheilomenes sexmaculata merupakan 

terobosan baru dalam pengelolaan Aphis gossypii pada tanaman cabai di Indonesia. 

Pemanfaatan atraktan tersebut diharapkan dapat meningkatkan kinerja C. 

sexmaculata sebagai agens pengendali hayati. Minyak asiri dapat direkayasa 

sebagai atraktan karena mengandung berbagai senyawa yang dapat menarik musuh 

alami termasuk kumbang koksi. Penelitian ini bertujuan 1) mengidentifikasi jenis 

dan fungsi senyawa volatil (SV) yang diemisikan tanaman cabai akibat infestasi A. 

gossypii, Spodoptera litura, dan kerusakan mekanis pada fase bibit dan vegetatif, 

2) mengidentifikasi SV yang diemisikan C. sexmaculata dan A. gossypii yang 

berasal dari tanaman cabai, 3) karakterisasi komposisi kimia dan mengetahui 

respons olfaktori C. sexmaculata terhadap minyak asiri gandapura (MaG), jeruk 

nipis (MaJN), serai wangi (MaSW), dan cengkih (MaC), 4) mempelajari efek 

samping penggunaan MaC, MaSW, dan MaG terhadap tanggap fungsional, biologi, 

dan statistik demografi C. sexmaculata, dan 5) mempelajari efektivitas atraktan 

MaG terhadap kelimpahan C. sexmaculata dan kumbang koksi lain, serta 

pengaruhnya terhadap kelimpahan dan kerusakan A. gossypii serta produksi cabai. 

Penelitian ini terdiri atas lima tahap yakni tahap I, SV tanaman cabai yang 

diinduksi serangga herbivor tipe mulut berbeda dan kerusakan mekanis pada fase 

bibit dan vegetatif. Tahap II, SV yang diemisikan C. sexmaculata dan A. gossypii 

asal tanaman cabai. Tahap III, respons olfaktori C. sexmaculata terhadap beberapa 

minyak asiri sebagai kandidat atraktan nabati. Tahap IV, evaluasi efek samping 

beberapa minyak asiri (MA) kandidat atraktan C. sexmaculata terhadap 

pemangsaan, tanggap fungsional, biologi, dan statistik demografi. Tahap V, uji 

lapangan formulasi MaG sebagai atraktan C. sexmaculata dan kumbang koksi lain 

serta pengaruhnya terhadap kelimpahan A. gossypii pada tanaman cabai. 

Tanaman cabai merespons infestasi serangga herbivor dan kerusakan mekanis 

dengan mengemisikan berbagai SV. Tanaman cabai terinfestasi A. gossypii dan S. 

litura mengemisikan berturut-turut yakni 24 dan 27 senyawa. Kerusakan mekanis 

direspons tanaman cabai dengan mengemisikan 25 senyawa. Bibit cabai merespons 

infestasi A. gossypii dengan mengemisikan 31 senyawa. Bibit cabai yang 

terinfestasi A. gossypii mengemisikan lima senyawa spesifik. Tanaman cabai fase 

vegetatif yang terinfestasi A. gossypii dan S. litura tidak mengemisikan senyawa 

spesifik. Tanaman cabai juga merespons infestasi serangga herbivor dan kerusakan 

mekanis dengan meningkatkan proporsi senyawa konstitutif.  SV dengan proporsi 

tertinggi pada tanaman cabai terinfestasi A. gossypii yakni eukaliptol (12,92%), 

sedangkan yang terinfestasi S. litura yakni o-xilen (11,77%). SV dengan proporsi 

tertinggi pada tanaman cabai dengan kerusakan mekanis yakni cis-3-heksenil asetat 

(24,10%). Berdasarkan literatur teridentifikasi fungsi SV yang diemisikan tanaman 

cabai sebagai antiherbivor, repellent, antimikroba, atraktan parasitoid, dan predator. 

Imago betina C. sexmaculata mengemisikan 47, senyawa sedangkan imago 

jantan lima senyawa. Beberapa senyawa yang teridentitifkasi pada C. sexmaculata 



 

merupakan komponen feromon. Senyawa yang berfungsi sebagai komponen 

feromon yakni metil isovalerat, limonen, undekan, dodekan, dan eikosan. Senyawa 

tersebut dilaporkan sebagai komponen penyusun feromon seks, agregasi, dan tanda 

bahaya. A. gossypii yang menjadi mangsa C. sexmaculata mengemisikan lima 

senyawa. Limonen dan α-pinene terkonfirmasi sebagai komponen feromon alarm 

A. gossypii. 

MaG, MaSW, MaC, dan MaJN berpotensi direkayasa sebagai atraktan C. 

sexmaculata. Hasil uji respons olfaktori membuktikan potensi minyak asiri tersebut 

sebagai sumber bahan aktif atraktan. C. sexmaculata merespons secara signifikan 

MaG dan MaC konsentrasi 0,1% dan 1% pada dosis paparan yang berbeda. C. 

sexmaculata merespons MaSW sangat signifikan pada konsentrasi 0,1% dan tidak 

merespons pada konsentrasi 1%. C. sexmaculata merespons MaJN konsentrasi 1% 

akan tetapi tidak merespons pada konsentrasi 0,1%. Ketertarikan C. sexmaculata 

dengan beberapa MA tersebut berhubungan dengan senyawa konstituen yang 

diduga bersifat atraktan terhadap kumbang koksi dan musuh alami lain. Hasil 

analisis GC-MS menunjukkan bahwa MaC, MaSW, MaG, dan MaJN berturut-turut 

mengandung 30, 125, 9, dan 155 senyawa. Senyawa yang bersifat atraktan pada 

MaC, MaSW, MaG, dan MaJN berturut-turut yakni 5, 17, 2, dan 18 senyawa. 

MaC, MaSW, dan MaG ditetapkan sebagai kandidat atraktan C. sexmaculata. 

MA tersebut diuji efek sampingnya terhadap pemangsaan, tanggap fungsional, 

biologi, dan statistik demografi C. sexmaculata. Pemangsaan C. sexmaculata tetap 

tinggi terhadap A. gossypii walaupun terpapar MaC, MaSW, dan MaG. Paparan 

MA tersebut tidak berpengaruh terhadap tanggap fungsional yang tergolong tipe II. 

Laju pencarian dan waktu penanganan mangsa C. sexmaculata tergolong cepat 

walaupun terpapar MaC, MaSW, dan MaG. Begitu juga paparan MA tersebut tidak 

berpengaruh terhadap perkembangan pradewasa dan dewasa, kinerja reproduksi, 

dan kelangsungan hidup. Paparan MaC, MaSW, dan MaG berpengaruh positif 

terhadap indikator statistik demografi C. sexmaculata.  Laju reproduksi kotor 

(GRR), laju reproduksi bersih (Ro), dan laju pertumbuhan intrinsik (r) C. 

sexmaculata pada MaC, MaSW, MaG lebih tinggi dibandingkan pada perlakuan 

tanpa MA. Sebaliknya indikator waktu generasi (T) dan waktu populasi berlipat 

ganda (DT) lebih lama pada perlakuan tanpa MA dibandingkan MA. 

Atraktan MaG efektif untuk meningkatkan kelimpahan dan menarik C. 

sexmaculata hadir lebih awal ke pertanaman cabai. Atraktan MaG juga 

meningkatkan kelimpahan kumbang koksi lain yakni Micraspis lineata, Harmonia 

decussata, Coelophora maculata, Coelophora inaequalis, Scymnus sp., Curinus 

coeruleus, Coccinella transversalis, dan Cryptolaemus montrouzieri. Atraktan 

MaG belum mampu menarik spesies kumbang koksi tersebut hadir lebih awal ke 

pertanaman cabai. Atraktan MaG tidak berpengaruh terhadap kelimpahan larva dan 

jumlah telur kumbang koksi. Konsentrasi atraktan MaG yang efektif yakni 1% 

dengan dosis 2 ml/dispenser. Kelimpahan A. gossypii tergolong rendah pada petak 

perlakuan atraktan MaG. Aplikasi atraktan MaG dapat meningkatkan produksi 

cabai. Secara keseluruhan hasil analisi SEM menujukkan aplikasi atraktan MaG, 

kelimpahan C. sexmaculata berhubungan signifikan secara positif terhadap 

produksi cabai.  

Kata kunci: Aphis gossypii, cabai, demografi, kumbang koksi, tanggap fungsional



 

SUMMARY 

SISKA EFENDI. Engineering of Cheilomenes sexmaculata F. (Coleoptera: 

Coccinellidae) Attractant Containing Active Ingredients of Essential Oils. 

Supervised by DADANG, I WAYAN WINASA and ALI NURMANSYAH. 

 

The development of an attractant formulation for Cheilomenes sexmaculata 

is a new breakthrough in the management of Aphis gossypii on chilli plants in 

Indonesia. Using these attractants is expected to improve the performance of C. 

sexmaculata as a biological control agent. Essential oils (EOs) can be engineered 

as attractants because they contain various compounds that attract natural enemies, 

including lady beetles. This study aimed to, 1) identify the types and functions of 

volatile compounds (VCs) emitted by chilli plants due to infestation by A. gossypii, 

Spodoptera litura and mechanical damage during the seedling and vegetative 

stages, 2) identifying VCs emitted by C. sexmaculata and A. gossypii originating 

from chilli plants, 3) characterising the chemical composition and determining the 

olfactory response of C. sexmaculata to EOs of gaultheria plant (GeO), lime (LeO), 

citronella grass (CGeO), and clove (CeO), 4) study the side effects of CeO, CGeO, 

and GeO use on the functional responses, biological, and demographic of C. 

sexmaculata, and 5) study the effectiveness of the GeO attractant on the abundance 

of C. sexmaculata and other lady beetles, as well as its effect on the abundance and 

damage of A. gossypii and chilli yields. 

This research consists of five stages, namely 1) Stage I, VCs of chilli plants 

induced by different mouthparts of herbivorous insects and mechanical damage at 

seedling and vegetative phases. Stage II, VCs emitted by C. sexmaculata and its 

prey A. gossypii originating from chilli plants. Stage III, the olfactory response of 

C. sexmaculata to several EOs as candidate attractants. Stage IV, evaluation of the 

side effects of several candidate EOs of C. sexmaculata on functional responses, 

biological, and demographic. Stage V, field testing of GeO formulation as an 

attractant for C. sexmaculata and other lady beetles and its effect on the abundance 

of A. gossypii on chilli plants. 

Chilli plants respond to herbivorous insect infestation and mechanical 

damage by emitting various VCs. Chilli plants infested with A. gossypii and S. litura 

emitted 24 and 77 compounds, respectively. Chilli plants responded to mechanical 

damage by emitting 25 compounds. Chilli seedlings responded to infestation of A. 

gossypii by emitting 31 compounds. Chilli seeds infested with A. gossypii emit five 

specific compounds. Chilli plants in the vegetative phase were infested with A. 

gossypii and S. litura and did not emit specific compounds. Chilli plants also 

respond to herbivorous insect infestation and mechanical damage by increasing the 

proportion of constitutive compounds. The VCs with the highest proportion in chilli 

plants infested with A. gossypii were eucalyptol (12.92%) and o-xylene (11.77%) 

in S. litura. VCs with the highest proportion in chilli plants with mechanical damage 

was cis-3-hexenyl acetate (24.10%). Based on literature studies, the functions of 

VCs emitted by chilli plants have been identified as antiherbivorous, repellent, 

antimicrobial, and attractant for parasitoids and predators. 

Female adults of C. sexmaculata emitted 47 compounds, while male adults 

emitted five. Several compounds identified in C. sexmaculata were specific 



 

pheromone components. The compounds that function as pheromones were methyl 

isovalerate, limonene, undecane, dodecane, and eicosane. The compound has been 

reported as a constituent of sex, aggregation, and alarm pheromones. A. gossypii 

emits four compounds. Limonene and α-pinene have been confirmed as alarm 

pheromone components of A. gossypii.  

GeO, CGeO, CeO, and LeO have the potential to be engineered as attractants 

for C. sexmaculata. The results of the olfactory response test prove the potential of 

EO as an attractant source. C. sexmaculata responded significantly to GeO and CeO 

concentrations of 0.1% and 1% at different exposure doses. C. sexmaculata 

responded significantly to CGeO at a concentration of 0.1% and did not respond to 

a concentration of 1%. C. sexmaculata responded to 1% concentration of LeO but 

did not respond to 0.1% concentration. The attraction of C. sexmaculata to several 

EO is related to constituent compounds suspected to be attractants to lady beetles 

and other natural enemies. The results of GC-MS analysis showed that EoC, CGeO, 

GeO, and LeO contained 30, 125, 9, and 155 compounds, respectively. The 

compounds that act as attractants in CeO, CGeO, GeO, and LeO were 5, 17, 2, and 

17 compounds, respectively. 

CeO, CGeO, and GeO were identified as candidate attractants for C. 

sexmaculata. These EO were tested for their side effects on predation, functional 

response, biology, and demographic statistics of C. sexmaculata. The predation of 

C. sexmaculata remained high against A. gossypii even when exposed to CeO, 

CGeO, and GeO. The EO exposure also did not affect functional responses 

classified as type II. The search rate and handling time of C. sexmaculata prey were 

relatively fast, even when exposed to CeO, CGeO, and GeO. Similarly, EO 

exposure did not affect the pre-adult and adult development, reproductive 

performance, and survival of C. sexmaculata. However, there is a difference in the 

demographic statistics indicator C. sexmaculata. The gross reproduction rate 

(GRR), net reproduction rate (Ro), and intrinsic growth rate (r) of C. sexmaculata 

in CeO, CGeO, and GeO were higher than in the treatment without EO. In contrast, 

the generation time (T) and double time (DT) indicators were longer in the 

treatment without EO than in the treatment with EO. These findings indicate that 

CeO, CGeO, and GeO are safe to use as attractants for C. sexmaculata. 

GeO attractant effectively increases the abundance and attracts C. 

sexmaculata to appear earlier in chilli crops. GeO attractant also increased the 

abundance of other lady beetles, namely Micraspis lineata, Harmonia decussata, 

Coelophora 9 maculata, Coelophora inaequalis, Scymnus sp., Curinus coeruleus, 

Coccinella transversalis, and Cryptolaemus montrouzieri. However, it has not yet 

been able to attract lady beetles to appear earlier in chilli crops. GeO attractant does 

not affect the abundance of larvae and the number of lady beetle eggs. The effective 

concentration of GeO attractant was 1% with a dosage of 2 ml/dispenser. The 

abundance of A. gossypii was classified as low in the GeO attractant plot. The 

application of GeO attractant can increase chilli production. Overall, the SEM 

analysis results indicate that the application of GeO attractant, the abundance of C. 

sexmaculata were significantly positively related to chilli production. 

Keywords: Aphis gossypii, chilli, coccinellids, demographic, functional response 
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