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RINGKASAN 

. Multiplikasi Tunas dan Termoterapi untuk Eliminasi 
Banana bunchy top virus pada Pisang cv Mas Kirana secara In Vitro. Dibimbing 
oleh DINY DINARTI, AWANG MAHARIJAYA, dan SRI HENDRASTUTI 
HIDAYAT.

Pisang (Musa acuminata C.) cv. Mas Kirana merupakan salah satu kultivar 
pisang yang banyak dibudidayakan, terutama di daerah Lumajang. Kultivar Mas
Kirana mempunyai beberapa keunggulan, antara lain warna buah menarik, rasa 
daging buah manis dan segar, teksturnya renyah, dan ukuran buah yang kecil (±9
cm) dengan bobot per buah 71 g. Karakter tersebut menjadikan Mas Kirana cocok 
disajikan sebagai pisang meja atau buah segar. Permasalahan dalam budidayanya, 
secara genetis pisang Mas Kirana mempunyai anakan yang relatif sedikit, 1-3
anakan per rumpun. Hal ini menjadi kendala bagi penyediaan benih berupa
anakan untuk perluasan pengembangan tanaman di lapangan. Permasalahan lain 
dalam budidaya pisang yaitu penyakit kerdil yang disebabkan oleh Banana
bunchy top virus (BBTV). Penyakit mampu menurunkan hasil panen hingga
sebesar 100% karena tanaman yang terinfeksi tidak mampu menghasilkan tandan 
pisang. Penelitian ini bertujuan untuk mengonfirmasi BBTV pada pisang cv Mas
Kirana yang akan digunakan sebagai eksplan untuk kultur jaringan dan 
mengonfirmasi BBTV pada tunas hasil kultur jaringan, mendapatkan jenis dan 
konsentrasi optimal sitokinin untuk multiplikasi tunas pisang cv Mas Kirana
secara in vitro, serta mendapatkan suhu optimal termoterapi untuk metode 
eliminasi BBTV pada pisang Mas Kirana.

Tahapan penelitian terdiri dari tiga percobaan. Percobaan dilakukan di 
kebun percobaan sukamantri IPB, Laboratorium Virologi Departemen Proteksi 
Tanaman IPB, dan Laboratorium Kultur Jaringan Pusat Kajian Hortikultura 
Tropika (PKHT). Percobaan dilakukan dari bulan Maret 2023 - Februari 2024. 
Tiga tahapan percobaan yaitu konfirmasi insidensi BBTV pada bahan eksplan
kultur jaringan, percobaan optimasi media untuk multiplikasi tunas, dan 
percobaan eliminasi virus menggunakan termoterapi.

Hasil dari pengamatan insidensi penyakit di lapangan menunjukkan bahwa
Insidensi penyakit kerdil pada pisang cv Mas Kirana di kebun percobaan IPB 
Sukamantri antara 24,13 34,14% dari total tanaman yang diamati pada setiap 
blok. Gejala infeksi BBTV yang ditemukan di lapangan adalah tanaman pisang 
yang kerdil, daun tumbuh mengumpul atau membentuk roset di bagian ujung 
tanaman, dan terjadi klorosis yang disertai adanya nekrosis di sepanjang tepi daun.
DNA berukuran sekitar 240 pb berhasil teramplifikasi menggunakan pasangan 
primer spesifik BBTV sebanyak 10 dari total 24 sampel tanaman. Deteksi dengan 
menggunakan metode PCR mengkonfirmasi adaanya infeksi BBTV pada tanaman
yang bergejala dan tidak bergejala bunchy top disease.



Multiplikasi tunas pisang cv Mas Kirana menggunakan jenis dan 
konsentrasi sitokinin yang berbeda hanya berpengaruh nyata pada jumlah tunas. 
BAP 2 mg L-1 mampu menghasilkan jumlah tunas dengan rata-rata 3,5 tunas.
Persentase browning pada semua perlakuan yaitu sebesar 33,33 50%. Hasil 
amplifikasi PCR tunas kultur jaringan menunjukkan bahwa planlet kultur jaringan 
masih terinfeksi BBTV. Tunas hasil kultur jaringan yang terkonfirmasi BBTV.

Perlakuan termoterapi yang diujikan belum mampu mengeliminasi BBTV 
pada tunas pisang mas kirana. Hal ini diduga karena ukuran tunas yang digunakan 
terlalu besar dan subkultur yang dilakukan masih kurang. Tunas mampu bertahan 
hidup pada suhu 22 oC, 30 oC, 35 oC, dan 40 oC. Semakin tinggi suhu, semakin 
banyak jumlah eksplan yang mengalami kematian. Perlakuan dengan suhu 
tertinggi 40 oC membuat tunas bertahan hidup hanya 16,67% dan nodul yang 
terbentuk berwarna putih.  
Kata kunci: BAP, insidensi penyakit, jumlah Tunas, PCR, tanaman bebas virus,

tanpa gejala 



SUMMARY 

. Shoot Multiplication and Thermotherapy for Elimination of 
Banana Bunchy Top Virus in Banana cv Mas Kirana In Vitro. Supervised by 
DINY DINARTI, AWANG MAHARIJAYA, and SRI HENDRASTUTI 
HIDAYAT.

Banana (Musa acuminata C.) cv Mas Kirana is one of the most widely 
cultivated banana cultivars, especially in the Lumajang area. Mas Kirana cultivar 
has several advantages, including attractive fruit color, sweet and fresh taste, 
crunchy texture, and small fruit size of ±9 cm with a weight of 71 grams/fruit. 
These characteristics make Mas Kirana suitable for serving as table banana or 
fresh fruit. The problem in its cultivation is that genetically, Mas Kirana has 
relatively few tillers, 1-3 tillers per clump. This is an obstacle to the provision of 
seedlings for the expansion of plant development in the field. Another problem in 
banana cultivation is the dwarf disease caused by Banana bunchy top virus 
(BBTV). The disease can reduce yields by up to 100% because infected plants are 
unable to produce banana bunches. This study aims to confirm BBTV in banana 
cv Mas Kirana which will be used as explants for tissue culture and confirm 
BBTV in the shoots resulting from tissue culture, obtain the optimal type and 
concentration of cytokinin for the multiplication of banana cv Mas Kirana shoots 
in vitro, and obtain the optimal temperature of thermotherapy for BBTV 
elimination method in banana cv Mas Kirana.

The research was carried out in Sukamantri Research Station of IPB, Plant 
Virology Laboratory of the Department of Plant Protection IPB, and the Tissue 
Culture Laboratory of the Center for Tropical Horticulture Studies (PKHT) from 
March 2023 to February 2024. The research consisted of three main activities: 
confirmation of BBTV in banana cv Mas Kirana as tissue culture explant material, 
the effect of cytokinin treatment on shoot growth of banana cv Mas Kirana in 
vitro, and thermotherapy for BBTV elimination in banana cv Mas Kirana.

Results from observations of disease incidence in the field showed that the 
incidence of dwarf disease on banana cv Mas Kirana in the IPB Sukamantri 
Reseacrh ranged 24.13- 34.14% of the total plants observed in each block 
Symptoms of BBTV infection found in the field were drawfing banana plants, 
leaves that grew clumped or formed a rosette at the tip of the plant, and chlorosis 
accompanied by necrosis along the edges of the leaves. DNA of approximately 
240 pb was amplified using BBTV-specific primer pairs in 10 of the 24 plant 
samples. PCR detection confirmed BBTV infection in symptomatic and 
asymptomatic plants.

Shoot multiplication of banana cv Mas Kirana using different types and 
concentrations of cytokinin only significantly affected the number of shoots. BAP 
2 mg L-1 treatment produced the highest number of shoots, leaves, and roots 
compared to other treatments. However, the treatment with the highest number of 
roots was the BAP 2 mg L-1 treatment with an average root number of 4,17. The 
treatment with the highest number of leaves was also in the treatment of BAP 2 
mg L-1 with an average number of leaves of 2,33 strands. The percentage of 
browning in all treatments was 33,33-50%. The results of PCR amplification of 
tissue culture shoots showed that tissue culture planlets still have the potential for 



BBTV infection. The BBTV-confirmed tissue culture shoots will be used as 
material for thermotherapy experiments.

The thermotherapy treatments tested have not eliminated BBTV in mas 
kirana banana shoots. This is thought to be due to the size of the shoots used being 
too large and the subculture still lacking. The shoots were able to survive at 
temperatures of 22 oC, 30 oC, 35 oC, and 40 oC. The higher the temperature, the 
greater the number of explants that died. The treatment with the highest 
temperature of 40 oC made the shoots survive only 16,67%, and the nodules 
formed were white.

Keywords: Asymptomatic, BAP, disease incidence, PCR, shoots number, virus 
free plant
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