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RINGKASAN  

KRESNAMURTI TRI KURNIASIH. Penyakit Busuk Bulir Bakteri pada Padi di 

Jawa: Studi Kasus Sebaran, Karakteristik, Potensi Penurunan Hasil dan 

Pengendaliannya. Dibimbing oleh GIYANTO, MEITY SURADJI SINAGA, 

KIKIN HAMZAH MUTAQIN, ENY WIDAJATI. 

 

Penyakit busuk bulir bakteri (BBB) merupakan emerging disease pada  

tanaman padi di Indonesia. Penyakit ini ditemukan pertama kali di Indonesia pada 

tahun 1987 di Jawa Barat. Akan tetapi setelah itu, tidak terdapat laporan mengenai 

penyakit ini, hingga kemunculan kembali penyakit ini sekitar tahun 2010 di 

berbagai daerah di Indonesia. Meskipun telah banyak ditemukan akan tetapi 

belum dilakukan usaha pengendalian karena keterbatasan informasi mengenai 

penyakit BBB. Penyakit ini dapat menurunkan produksi padi di lapangan, karena 

menyerang tanaman padi terutama pada fase generatif. Oleh karena itu perlu 

dilakukan penelitian untuk mendapatkan informasi ilmiah mengenai daerah sebar 

penyakit BBB terutama di Jawa, identitas patogen yang berasosiasi dengan 

penyakit BBB, keberadaan patogen di dalam benih padi dan metode deteksinya, 

penurunan hasil akibat serangan patogen serta teknik pengendaliannya yang 

efektif. 

Tahapan penelitian yang dilakukan berupa survei lapangan untuk 

mendapatkan tanaman padi yang bergejala, dilanjutkan dengan karakterisasi 

secara morfologi, fisiologi dan molekuler terhadap isolat bakteri yang berhasil 

diisolasi dari gejala yang ditemukan di lapangan. Analisis homologi, filogeni dan 

RFLP in silico dilakukan untuk melihat keragaman genetik antar isolat bakteri. 

Tahap selanjutnya adalah deteksi keberadaan patogen dan pengembangan metode 

deteksi dini patogen pada benih padi. Uji in planta pada tanaman padi dilakukan 

untuk melihat variasi gejala yang dihasilkan akibat infeksi patogen serta potensi 

penurunan hasil. Aplikasi perlakuan panas kering dan minyak cengkeh dilakukan 

untuk mengendalikan B. glumae yang terbawa pada benih padi.  

Gejala BBB yang ditemukan di lapangan berupa busuk bulir dan hawar 

malai yang disertai dengan hampa. Malai tanaman yang terserang tampak lebih 

tegak karena sebagian bijinya hampa. Penyakit BBB telah tersebar di 9 kabupaten 

di Jawa yaitu Karawang, Subang, Purwakarta, Indramayu, Majalengka, Cirebon, 

Temanggung, Kediri dan Blitar. Karakterisasi secara morfologi, fisiologi dan 

bioassay menunjukkan 22 isolat bakteri merupakan Burkholderia spp. yang 

bersifat patogen. Karakterisasi molekuler berdasarkan sikuen DNA gen pengode 

16S rRNA dan ITS 16S-23S rRNA memperlihatkan bahwa 15 isolat bakteri 

teridentifikasi sebagai B. glumae dan 7 isolat bakteri teridentifikasi sebagai         

B. gladioli. B. glumae ditemukan berasosiasi dengan gejala BBB dari daerah 

Karawang, Subang, Purwakarta, Indramayu, Temanggung, Kediri dan Blitar. B. 

gladioli ditemukan berasosiasi dengan gejala BBB dari Karawang, Majalengka, 

Cirebon dan Blitar. Hasil analisis homologi, filogeni dan RFLP in silico sikuen 

DNA gen pengkode 16S rRNA menunjukkan bahwa B. glumae dan B. gladioli 

dari Jawa memiliki keragaman genetik.    

Analisis keberadaan bakteri menunjukkan bahwa B. glumae ditemukan 

berada di bagian sekam kelopak, sekam mahkota dan embrio benih padi. Populasi 

B. glumae paling banyak ditemukan di bagian sekam mahkota biji padi sebesar 



 

 

1.82 x 10
7
 CFU g

-1
 diikuti bagian sekam kelopak dan embrio masing-masing 

sebesar 6.57 x 10
6
 dan 1.08 x 10

6 
CFU g

-1
. B. gladioli ditemukan berada di bagian 

sekam kelopak, sekam mahkota, endosperma dan embrio benih padi. Populasi B. 

gladioli pada benih padi tertinggi ditemukan di sekam mahkota sebesar 2.42 x 10
3
 

CFU g
-1

. Populasi B. gladioli di sekam kelopak, embrio dan endosperma berturut-

turut sebesar 1.29 x 10
3
; 6.35 x 10

2
; 6.5 x 10

1
 CFU g

-1
. Ekstraksi B. glumae dari 

benih padi dengan metode benih utuh dapat dilakukan saat populasi bakteri awal 

10
5
 CFU g

-1
 dan memerlukan waktu pengayaan selama 4 jam. Metode benih 

potong dan benih gerus dapat dilakukan saat populasi awal bakteri 10
0
 CFU g

-1
 

dengan pengayaan 2 jam. 

Uji in planta pada padi varietas Ciherang dengan berbagai isolat B. glumae 

dan B. gladioli di rumah kaca menghasilkan gejala penyakit berupa busuk pada 

pelepah daun, malai pendek, busuk bulir dan hampa. Infeksi B. glumae pada 

tanaman padi menghasilkan keparahan penyakit antara 30.00-82.50% dan 

berpotensi menurunkan hasil tanaman padi sebesar 50.86-77.89%. Nilai koefisien 

korelasi (R) antara keparahan penyakit dan penurunan berat biji akibat inokulasi 

B. glumae sebesar 0.56. Infeksi B. gladioli pada tanaman padi menghasilkan 

keparahan penyakit 24.5-79.5% dan berpotensi menurunkan hasil tanaman padi 

sebesar 51.6-75.43%. Nilai R akibat inokulasi B. gladioli sebesar 0.11. Koefisien 

korelasi yang bernilai positif mengindikasikan bahwa kenaikan keparahan 

penyakit meningkatkan persentase penurunan berat biji tiap malai. 

Perlakuan panas kering dan minyak cengkeh secara tunggal tidak dapat 

mengeliminasi seluruh populasi B. glumae pada benih padi. Perlakuan panas 

kering 55 °C selama 3, 4 dan 5 jam pada benih padi mampu menurunkan populasi 

bakteri B. glumae sebesar 97.68; 98.00 dan 99.38% dengan daya berkecambah 

benih berturut-turut sebesar 92, 94 dan 93%. Aplikasi minyak cengkeh pada benih 

padi dengan konsentrasi 0.5 dan 0.75% mampu menurunkan populasi bakteri 

86.61 dan 98.26% dengan daya berkecambah benih 90.25 dan 90.00%. Kombinasi 

perlakuan minyak cengkeh 0.75% diikuti perlakuan panas kering 55 °C selama 5 

jam pada benih padi mampu mengeliminasi B. glumae pada benih dengan daya 

berkecambah benih 90.75%. 

Gejala BBB yang ditemukan di lapangan berupa busuk bulir dan hawar 

malai yang disertai dengan hampa, telah tersebar di 9 kabupaten di Jawa. 

Berdasarkan karakter morfologi, fisiologi dan molekuler penyakit BBB di Jawa 

berasosiasi dengan B. glumae dan B. gladioli. Kedua bakteri merupakan bakteri 

terbawa benih yang ditemukan berada di bagian dalam biji padi. Metode ekstraksi 

benih potong dan gerus efektif dilakukan untuk mendapatkan B. glumae dari 

benih padi dengan pengayaan 2 jam. Uji in planta menunjukkan bahwa infeksi B. 

glumae dan B. gladioli berpotensi menurunkan hasil tanaman padi. Kombinasi 

perlakuan minyak cengkeh yang diikuti dengan perlakuan panas kering efektif 

mengeliminasi B. glumae pada benih padi di laboratorium. 

Penelitian ini dapat memberikan informasi ilmiah yang komprehensif 

mengenai keberadaan penyakit BBB di Jawa, identitas patogen dan keragaman 

genetiknya, potensi kehilangan hasil serta salah satu usaha pengendalian yang 

dapat dilakukan. Informasi ilmiah tersebut dapat dijadikan dasar pengambilan 

keputusan untuk usaha pengendalian penyakit BBB secara terpadu di lapangan. 

 

Kata kunci: B. gladioli, B. glumae, patogen terbawa benih, perlakuan benih 



 

 

SUMMARY 

KRESNAMURTI TRI KURNIASIH. Bacterial Grain Rot on Rice in Java: Case 

Study of Distribution, Characteristics, Yields Loss Potential and Control. 

Supervised by GIYANTO, MEITY SURADJI SINAGA, KIKIN HAMZAH 

MUTAQIN, ENY WIDAJATI. 

 

The bacterial grain rot (BGR) is an emerging disease in rice plants in 

Indonesia. This disease was first discovered in Indonesia in 1987 in West Java. 

However, after that, there were no reports of this disease. Until around 2010 this 

disease was found in various regions in Indonesia. Although it has been found in 

many regions in Indonesia, the control measures have not been established due to 

limited information about this disease. This disease can reduce rice production in 

the field, because this disease especially in the generative phase. Therefore it is 

necessary to conduct research to obtain scientific information about the spread of 

BGR disease especially in Java, the identity of pathogens associated with BGR 

symptoms, the position of pathogens in seeds and methods for detecting the 

presence of pathogens in rice seeds, potential decrease in yield due to BGR 

disease and effective control techniques. 

Stages of research conducted with the survey the existance of BGR 

symptoms in the field, followed by morphological, physiological and molecular 

characterization. The next step was to detect the presence of pathogens in the 

seeds and the development of the pathogen detection methods in rice seeds. Rice 

plants are inoculated with pathogens in a greenhouse and symptoms were 

observed as a result of pathogen infections and decreased yields. Furthermore, dry 

heat treatment and clove oil application were carried out to control seed-borne 

pathogens 

BGR symptoms in the fields were grains rot and panicle blight accompanied 

by an unfilled grain. BGR has spread across 9 districs in Java, namely Karawang, 

Subang, Purwakarta, Indramayu, Majalengka, Cirebon, Temanggung, Kediri, and 

Blitar. Morphological, physiological and bioassay characterization showed that 22 

bacterial isolates were Burkholderia spp. and they were pathogenic isolates. 

Molecular characterization based on 16S rRNA gene and 16S-23S rRNA ITS 

region showed that 15 bacterial isolates were identified as B. glumae and 7 

bacterial isolates were identified as B. gladioli. B. glumae were associated with 

BGR symptoms from Karawang, Subang, Purwakarta, Indramayu, Temanggung, 

Kediri, and Blitar. While B. gladioli associated with BGR symptoms from 

Karawang, Majalengka, Cirebon, and Blitar. The results of homology, phylogeny 

and RFLP in silico analysis in the 16S rRNA gene showed that B. glumae and B. 

gladioli from Java have genetic diversity. 

Existence analysis of bacteria in rice seed showed that B. glumae were 

found in lemma, pallea and embryo. The population of B. glumae was mostly 

found in the pallea of rice, which was 1.82 x 10
7
 CFU g

-1
 followed by the lemma 

and embryo sections of 6.57 x 10
6
 and 1.08 x 10

6
 CFU g

-1
, respectively. Whereas 

B. gladioli were found in lemma, pallea, endosperm and embryo. The highest 

population of B. gladioli in rice seeds was found in the pallea 2.42 x 10
3
 CFU g

-1
. 

The bacterial population in lemma, embryo and endosperm was 1.29 x 10
3
 

respectively; 6.35 x 10
2
; 6.5 x 10

1
 CFU g

-1
. B. glumae extraction from rice seeds 



 

 

with a population level at 10
0
 CFU g

-1
 was effectively carried out by the method 

of cut and crushed seeds and enrichment on S-PG broth media for 2 hours. 

Extracted bacteria were planted on S-PG media and then confirmed by PCR 

method. 

The BGR symptoms were expressed in rice seeds, so it has the potential to 

reduce in rice production. The in planta test on Ciherang variety rice with various 

isolates of B. glumae and B. gladioli from Java in greenhouse produced BGR 

symptoms in the form of grain rot, unfilled grain, rot on the leaf sheath and short 

panicles. B. glumae infection in rice plants produces disease severity between 

30.00-82.50% and potentially decreasing yield in the amount of 50.86-77.89%. 

The coefficient correlation (R) between disease severity and weight grain 

reduction due to B. glumae inoculation was 0.56. While B. gladioli infection 

produces disease severity 24.5-79.5% and potentially decreasing yield in the 

amount of 51.6-75.43%. R value due to B. gladioli inoculation was 0.11. A 

positive R value indicates that an increase in disease severity would increase the 

percentage of weight grain loss per panicle. 

Dry heat treatment and clove oil singly could not eliminate the entire 

population of B. glumae in rice seeds. B. glumae population in rice seeds reduced 

as much as 97.68; 98.00; and 99.38% by dry heat treatment at 55 °C for 3, 4, and 

5 hours with seeds germination 92, 94, and 93%, respectively. Clove oil 

application in rice seed with a concentration of 0.5 and 0.75% was able to reduce 

the bacterial population of 86.61 and 98.26% with the seeds germination of 90.25 

and 90.00%. The combination of 0.75% clove oil treatment followed by dry heat 

treatment at 55 °C for 5 hours in rice seeds was able to eliminate all B. glumae in 

rice seeds with seeds germination 90.75%. 

The symptoms of BGR disease in the field were grain rot and panicle blight 

accompanied by unfilled grain, has spread in 9 districts in Java. Based on the 

morphological, physiological, and molecular character of BGR disease in Java, it 

is associated with B. glumae and B. gladioli. Both bacteria are seed-borne bacteria 

and found inside of the rice seeds. An effective method of extracting were cut and 

crushed seeds to get B. glumae from rice seeds with 2 hours enrichment in S-PG 

broth media. In planta tests indicate that B. glumae and B. gladioli infections have 

the potential to reduce rice yield. The combination of clove oil treatment followed 

by dry heat treatment effectively eliminates B. glumae in rice seeds in the 

laboratory. 

This research can provide comprehensive scientific information about the 

existence of BGR disease in Java, the identity of pathogens and their genetic 

diversity, potential decreasing yield, and one of the control efforts that can be 

done. This scientific information can be used as a basis for decision making for 

integrated control of BGR in the field. 

 

Key words: B. gladioli, B. glumae, seed borne pathogen, seed treatment 
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