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RINGKASAN 

NADZIRUM MUBIN. Analisis Kekerabatan Rayap Tanah Macrotermes gilvus 

Hagen (Blattodea: Termitidae) dan Inventarisasi Bakteri Simbionnya di Bogor. 
Dibimbing oleh IDHAM SAKTI HARAHAP, GIYANTO, dan RIKA 
RAFFIUDIN. 
 

Rayap tanah M. gilvus yang termasuk ke dalam subfamili Macrotermitinae 
tersebar luas di Asia Tenggara: Indonesia, Malaysia, Singapura, Myanmar, Filipina, 
Vietnam, dan Thailand. Kajian tentang rayap ini sudah banyak dilakukan, akan 
tetapi kajian tentang hubungan kekerabatan rayap pada beberapa lokasi belum ada, 
sedangkan keanekaragaman bakteri simbion di dalam saluran pencernaannya masih 
sedikit informasinya. Tujuan penelitian ini adalah untuk menganalisis kekerabatan 
rayap tanah M. gilvus dari Cagar Alam Yanlappa (CA Yanlappa), Jasinga dan 
Kampus IPB Dramaga. Rayap dikoleksi dengan memasang tujuh transek (1m x 
10m) pada masing-masing lokasi dan semua rayap yang dikoleksi berada di dalam 
transek. Rayap hasil koleksi digunakan untuk tiga perlakuan: a) uji agonistik; b) 
molekuler rayap; dan c) identifikasi morfologi, fisiologi, dan molekuler bakteri 
simbion. 

Pengujian agonistik digunakan untuk melihat bahwa rayap-rayap tersebut 
berasal dari tetua yang sama atau tidak. Masing-masing koloni diadu dalam suatu 
arena tertutup dengan koloni yang lain sampai semua koloni rayap hasil koleksi 
berpasangan dan diamati agresifitasnya. DNA total rayap hasil ekstraksi kemudian 
diamplifikasi menggunakan gen COI dari DNAmt, dan disekuensing. Bakteri 
simbion diisolasi dari saluran pencernaan rayap kemudian digerus dan diencerkan, 
lalu di-platting  ke media Nutrient Agar (NA). Koloni bakteri yang tumbuh di media 
kemudian dimurnikan dan diidentifikasi berdasarkan karakter mofologi dan 
fisiologi. Koloni bakteri yang murni kemudian diekstraksi untuk identifikasi 
molekuler. 

Tiga koloni rayap dari masing-masing lokasi dikoleksi. Perilaku agresif rayap 
hanya teramati pada rayap-rayap yang berasal dari koloni yang berbeda. Hasil 
pengujian agonistik menunjukkan bahwa rayap berasal dari tetua yang berbeda. 

Hasil amplifikasi gen COI pada koloni rayap dari masing-masing lokasi 
disekuensing. Hasil sekuensing nukleotida dari empat koloni (dua koloni dari 
masing-masing lokasi) menunjukkan homologi dengan M. gilvus dari Laos (No. 
aksesi AB909015) dengan kemiripan 97% berdasarkan BLAST-N. Hal ini berarti 
bahwa hasil identifikasi berdasarkan morfologi dan molekuler menunjukkan hasil 
yang sama yaitu M. gilvus. 

Delapan isolat bakteri (tiga isolat dari rayap CA Yanlappa dan lima isolat dari 
rayap Kampus IPB) dari hasil isolasi saluran pencernaan dikoleksi kemudian 
disekuensing. Hasil sekuensing nukleotida dari delapan isolat menunjukkan 
homologi dengan Paenibacillus naphthalenovorans, Kocuria palustris, 
Stenotrophomonas sp., Escherichia coli, Kluyvera sp., Ochrobactrum sp., 
Chryseobacterium sp., dan Pseudomonas nitroreducens (J4M1, J5P1, J5P2, D4M1, 
D6P1, D6P2, D6P3, dan D6P5 secara berurutan).  

 
Kata kunci:  Termitidae, Macrotermitinae, agonistik, gen COI, gen 16S rRNA 



 
 

SUMMARY 

NADZIRUM MUBIN. Kinship Analysis of Subterranean Termites Macrotermes 

gilvus Hagen (Blattodea: Termitidae) and Inventory of Its Bacterial Symbiont in 
Bogor. Supervised by IDHAM SAKTI HARAHAP, GIYANTO, and RIKA 
RAFFIUDIN. 
 

Subterranean termites M. gilvus belong to subfamily of Macrotermitinae 
distributed widely in Southeast Asia: Indonesia, Malaysia, Singapore, Myanmar, 
Philippine, Vietnam, and Thailand. Studies on these termites has been done, but the 
study of kinship termites at some locations do not exist, while the diversity of 
bacterial symbionts in the digestive tract was still little information.The aim of this 
research was to analyse the kinship of M. gilvus collected from Yanlappa Nature 
Reserve (Yanlappa NR), Jasinga and IPB Dramaga Campus. Termites collection 
was conducted by setting up seven transects (1m x 10m) in each location and 
collected all termites found inside the transects. Collected termites were used for 
three studies: a) agonistic assesment; b) termites molecular studies; and c) bacterial 
symbiont identification and its molecular characteristics. 

Agonistic studies were conducted to confirm whether they were coming from 
the same parental or not. Each of the colony was paired to other colonies untill all 
the colonies collected were paired and observed their aggressiveness. Total DNA 
of termites were extracted, amplified used COI gene of mtDNA, and sequenced. 
Bacterial symbiont were isolated then grinding and diluting the digestive tract, and 
then platted on Nutrient Agar (NA) medium. Bacterial colony grew on the media 
then purified and idenfication based on morphological and physiological characters. 
Pure bacterial colonies then extracted for molecular identification. 

Three colonies of termites from each location were collected. Termites 
agressiveness were only observed when those from Yanlappa NR and IPB Dramaga 
Campus were paired. The result of agonistic assesment showed that they were 
coming from different parental.  

The result of amplified COI gene from two colonies of termites from each 
location were sequenced. The result of nucleotide sequenced of four termites 
colonies (two colonies from each location) were showed a homology with M. gilvus 

from Laos (No. accession AB909015) with 97% similarity based of BLAST-N. 
This means that the result of identification based on morphological and molecular 
techniques was the same i.e M. gilvus.  

Eight bacterial isolate (three isolates from Yanlappa NR’s termites and five 
isolates from IPB Dramaga Campus’s termites) from isolated digestive tract were 
collected and then sequenced. The results of nucleotide sequence of eight isolates 
homology Paenibacillus naphthalenovorans, Kocuria palustris, Stenotrophomonas 

sp., Escherichia coli, Kluyvera sp., Ochrobactrum sp., Chryseobacterium sp., and 
Pseudomonas nitroreducens (J4M1, J5P1, J5P2, D4M1, D6P1, D6P2, D6P3, and 
D6P5 respectively).  
 
Keyword: Termitidae, Macrotermitinae, agonistic, COI gene, 16S rRNA gene  
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