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Rice is an important food crop in Indonesia where more than 70% of the population 

consumes rice as a staple food. One of the major constraints in rice productivity is bacterial 

leaf blight (BLB) disease caused by Xanthomonas oryzae pv. oryzae (Xoo). Chemicals are 

routinely used for control of BLB, however the excessive use of these chemicals causes 

environmental pollution and outbreaks of resistant pathogens. Therefore, the use of microbe-

based biocontrol agents such as endophytic fungi has been pursued as an alternative 

replacement chemicals for control of BLB. Endophytic fungi have great potential. Moreover, 

it can be developed as biocontrol agents of plant disease causing pathogens. This study was 

aimed to obtain endophytic fungal isolates potential as biocontrol agents against leaf blight 

disease of rice caused by Xoo. Isolation of endophytic fungi was carried-out from the roots, 

stems and leaves of rice cv. Pulu Manodoti. Assays were conducted using dual culture 

technique. Biocontrol ability was assessed by the formation of a clear zone between 

endophytic fungi and Xoo. Our results showed that there were 6 endophytic fungi out of 16 

isolates tested have the ability to inhibit Xoo. Our characterization of endophytic fungi 

showed that these potential biocontrol agents were belong to the genera of Penicillium, 

Aspergillus.   

 

 

Introduction 

Bacterial leaf blight is the main disease of rice. It is caused by Xanthomonas 

oryzaepvoryzae (Xoo) bacteria. This epidemic is currently happening in Asia that can 

decrease the rice production until 50% to 80% (Makino et al., 2006; Dewi et al. 2011), 

especially in Indonesia, the loss of harvest can be 21 - 36% in rainy season and 18 - 28% in 

dry season (Suprayono, 1992; Wahyudi et al. 2011).  

Several prevention steps were already conducted to mitigate this bacterial leaf blight. 

The most common way was using fungicide. But, this was less effective due to the price and 

its bad impact to the environment. The other ways were resistance variety and biological 

control. 
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Biological control was the most popular way. Another way was Endophyte fungus. It 

is growing inside of plant’s tissue without symptom (Durham, 2004; Wilia et al,2011). It 

produces secondary metabolite which is antibiotic as protection others microbe (Radji, 2005; 

Sunarisih et al , 2014). Aspergillu Niger fungus has ability to prevent pathogen fungus due to 

the hydrolytic enzyme such as lipase, protease, cellulose, pectinase (Schuster et al., 2002). 

Aspergillus niger, Penicillium sp., and Trichoderma harzianum can prevent thegrowing of 

pathogen fungus; Cercospora musae is the main cause of Sigatoka disease in Vitro 

((Ratnasari et al., 2014).  

 

Endophyte fungus protects plants from pathogen invention that can be got from 

competition mechanism, resistance induction, antagonism, and microparasite. This fungus 

can induce the nursemaid’s metabolism response that creates resistance toward pathogen. It 

means the production can increase (Redline and Carris, 1996; Wilia et al., 2012). 

 This research aimed at finding out the isolate of endophyte fungi from local rice 

plantation of Enrekang that can increase there resistance of rice toward leaf blight of rice.  

  

Materials and Methods 

The endophytic fungus was isolated from the leaves, stems and local aromatic rice 

root of PuluMandoti. The method of isolation of endophyticfungi follows the Rodriques 

method (Wilia et al., 2012). To obtain the endophytic fungus filtrate, it was done the 

fermentation of endophytic fungi in liquid medium and used rotary shaker 130 shakes/ min at 

room temperature for 7 days, then centrifuged at 3000 shakes/ min for 20 min. Xoo bacteria 

suspension of 100 μL with a density of 10
6
 cpu colonies grown on medium of PDA. 

The test on anti-bacteria activity was conducted by using Kirby-Bauer (Lay, 1994). A 

desk made of blank paper was dip into Endophytefungi suspension and then placed on PDA 

medium with Bacteria Xoo, then it was incubated in room temperature ariubd 18-24 hours. 

Seedlings were covered with endophytic fungus flour using a ratio of 1 g of 

endophytic fungus flourl to 10 g of rice seed. The seeds of the 14-day-old growing rice were 

transferred to a plastic bucket.The clear liquid or clear zone around the isolated was an 

indicator that the isolate had antagonist characteristic toward Bacteria Xoo. It was multiplied 

in rice as medium and then smoothed to be flour. Xoo bacterial inoculation was performed at 



60 days after planting by cutting the tip of the rice leaf with scissors dipped into the bacterial 

inoculum suspension of Xanthomonas oryzae  pv oryzae / Xoo (Dewi et al., 2011). Bacterial 

isolates used are isolate 003 and 028; the collections of BB Biogen were strain III and IV that 

many attack in South Sulawesi. The bacterial concentration was 108 cpu.ml
-1

. Observations 

were performed 14 days after inoculation. The way to assess the level of plant resistance 

toward bacterial leaf blight disease (HDB) referred to SES for Rice. 

 

Results and Discussion 

Isolated and purified Endophyte fungi were 16 isolates. 10 isolates were extracted 

from stem, and 3 isolates were extracted from leaves and root. The existence of Endophyteon 

each part of plant was different.  Based on (Stovall, 1987; Sunarisih et al., 2014), the 

existences of type and amount of Endophyte fungi in every part of plant were different 

(Santoso et al., (2008). Research findings found that there were 11 species of Endophyte 

fungi of rice in Sukabumi and 7 species in Subang and there were 12 species from Cianjur. 

Pandawangi had 9 species and 11 species from Ciherang. It is supported by Gazis and 

Chaverri (2010) that succesfully isolated Endophyte fungi from Hevea brasiliensis leave 

about 72 % (161) from 225 samples. 

Based on in vitro experiment on 16 isolates Endophyte fungi toward Xoo bacteria, it 

was shown that there were 6 isolates antagonist. The ability of this Endophyte fungus to 

prevent the growth of Xoo bacteria was an indicator. This ability was shown by clear zone 

around the isolate of Endophyte fungi (Figure 1). Research findings stated that on 3 best 

Endophyte fungi with seeds coating method could decrease the growth HBD disease (Table 

1).  

 
Figure 1.Clear zone around the endophytic fungal isolates 

  



 Table 1. Resistance Reaction of 10 Rice Varieties to BLB (Xoo) after application of endophytic fungi   

  

     
TYPES OF RICE 

Control Penicillium sp Aspergillussp  Aspergillus niger 
Diseased 

leaf area 

(%) 

Symbol Diseased 

leaf area 

(%) 

Symbol Diseased 

leaf area 

(%) 

Symbol Diseased 

leaf area 

(%) 

Symbol 

Pare Mansur 40.55 S 39.68 S 42.66 S 45.15 S 

Pulu lotong 38.59 S 37.09 S 29.21 S 26.42 MS 
Pulu Mandoti 41.64 S 14:14 MS 9:17 MR 3.96 R 
Pare Lambau 35.87 S 10:53 MR 19:21 MS 36.89 S 
Pare Pinjan 41.95 S 25.02 MS 31.78 S 3.95 R 
Mekongga 36.05 S 23:45 MS 7.83 MR 25.76 MS 
Pare Lea 41.90 S 23:09 MS 37.72 S 22:43 MS 

Seitu Bagendit 22.78 MS 7:45 MR 20:07 MS 7.71 MR 
Pare Solo 73.77 HS 28.04 S 32.12 MS 13:01 MS 
Pare Kamida 54.06 HS 16.94 MS 35.18 MS 46.37 S 

                Description:  R = Resistant; MR = moderately resistant; MS = Moderately susceptible;S = susceptible;  HS = highly susceptible 

 

Penicillum sp which was applied to Pare Lambau and Situ Bagendit rice varieties had 

higher resistance toward leaf blight of rice. Aspergillus sp can increase the resistance of  Pulu 

Mandoti and Mekongga, Aspergillus niger was effective to increase the resistance of Pulu 

Mandoti and Pare Pinjan.  
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