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ABSTRACT 

 
The previous study have documented the presence of endophytic fungi provide a protection of the plant 

hosts against insect herbivore, parasitic nematodes and plant pathogens.  The present study aimed to investigate 
endophytic fungi Beauveria bassiana and Trichoderma sp.  against rice black bugs Paraeucosmetus pallicornis in 
Greenhouse. The results showed that both the endophytic fungi Beauveria bassiana and Trichoderma sp statiscally 
differents on mortality of the insect to compare with the control. The endophytic fungi Beauveria bassiana and 
Trichoderma sp  was found back in the dead of the insect rice black bugs. The endophytic fungi Beauveria bassiana 
and Trichoderma sp are endophytic fungi which provide potential biological control for rice black bugs. 
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INTRODUCTION 

Indonesia is the world’s third-largest rice producer and also one of the world’s biggest rice consumers. 
The country’s rice area expanded from 11.4 million ha in 1995 to 13.2 million ha in 2010, which represented 24% 
of the total agricultural area. Rice yield increased slightly from 4.3 t/ha in 1995 to 5 t/ha in 2010. Rice is the most 
important food crop in the country. Relative to other sources, the share of per capita caloric intake from rice fell a 
little from 50.7% (1,260 kcal per day) to 47.6% (1,259 kcal per day) in 2009, while rice accounted for 42.9% per day 
of per capita protein requirements in 1995, which likewise decreased slightly to 39.6% per day in 2009. 

 
A rice black bug is only as big as a “black bean” but it is very destructive. It sucks the juice from the midrib 

of leaves and panicles at the milk stage. In most cases, it feeds on the basal part of the tillers most often at night. A 
report from the Department of Agriculture said that during the vegetative stage, plants attacked by this become 
stunted. The youngest leaf shoot of the tiller fold longitudinally, turns yellowish to reddish brown, and later dies.  
 

Rice black bugs are common pests to the ears damaged, deflated even empty panicles. Described by some 
farmers that the rate of moderate-severe attacks can decrease the production reaches 50%. This pest damage by 
sucking the liquid well on young grain and the grain that is rather old. Grain attacked be deflated / dry and the 
visible grain leather brown spots. Former the sucking on rice usually issued some sort of liquid sugar and allegedly 
where the growth of fungi that cause a bitter taste in rice [15].   

 
Endophytic fungi are quite common in nature and some of them had been shown to have adverse effects 

against insects. The previous study have documented the presence of endophytic fungi provide a protection of the 
plant hosts against insect herbivore [13; 16; 7; 17 and 18], parasitic nematodes [10; 14], and plant pathogens [9; 11 
and 16]. The present study aimed to investigate endophytic fungi Beauveria bassiana and Trichoderma sp.  against 
rice black bugs Paraeucosmetus pallicornis in Greenhouse. 

MATERIALS AND METHODS 

Source of Endophytic Fungi 

Endophytic fungi  Beauveria bassiana and Trichoderma sp.was originally isolated  from healthy branches 
of cocoa plant of local clone of South Sulawesi M.05 [12].  
 
Production of Isolates of Endophytic Fungi in Powder Form  
 

Isolates of endophytic fungi Beauveria bassiana and Trichoderma sp. which is known to be effective in the 
other several studies and stored in the Laboratory of Plant Pathology, first purified and propagated on PDA (Potato 
Dextrose Agar). The isolates of endophytic fungi Beauveria bassiana and Trichoderma sp. propagated in rice 
medium containing chitin (1.0 gr). The rice medium that has been soaked for 3 hours put into a flask 100 grams, 
and autoclaved at 121 0C for 30 minutes and after which by using a corkborer (diam. 0.5 mm), five pieces of 
endophytic fungi were inoculated in once the fungi started growing,  the flask  were shaken to assure an even 
fungal growth. The grown fungi then  incubated at 30 0C for 48 hours. The rice medium along with the fungi then 
blended to produce a powder for further study. 
  
Investigation of Endophytic Fungi  Beauveria bassiana dan Trichoderma sp. Against Rice Black bug on Rice PlaIn 
Green House  
 

This study investigated of mortality of rice black bug after the treatment of endophytic fungi Beauveria 
bassiana and Trichoderma sp. Rice seeds were planted on an plastic pot of 5 kg of soil. The treatment of 
endophytic fungi Beauveria bassiana   and Trichoderma sp. on rice plants is done by  spraying directly of all part of 
rice plant  3 times with a dose of 1 x 108 CPU (Colony Forming Units). At the time of the rice plant has formed the 
heads,  then put 10 of rice black, which have been given the lid. Observation of the mortality of rice Black bug 
carried out for 3 days. 
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Investigation of Endofitisms of Isolates Beauveria bassiana and Trichoderma sp. On Rice Black Bug   

The rice black bugs Paraeucosmetus pallicornis were found dead on this investigation as in point 3 above, 
is done  reisolation of isolates Beauveria bassiana and Trichoderma sp. This is to ensure  that the mortality of rice 
black bugs Paraeucosmetus pallicornisthe the result of the treatment  of endophytic fungi.  
The rice black bugs Paraeucosmetus pallicornis were found dead laid out on PDA, then every day is observed 
whether there is a direct growth of endophytic fungi on the rice balck bug. Then calculated the percentage of 
endophytisms contained in the rice black bug. 
 
Data Analysis  
 

Anova was also performed to determine the effects of  endophytic fungi Beauveria bassiana and 
Trichoderma sp. to mortality of rice black bug. The percent data were arcsine-transformed before being subjected 
to Anova. When significant differences were detected, means were separated using Tukey’s test at 5% probability 
level. 

 
RESULT AND DISCUSSION 

Investigation of Endophytic Fungi  Beauveria bassiana dan Trichoderma sp. Against Rice Black bug on Rice PlaIn 
Green House  
 

The results showed that both the endophytic fungi Beauveria bassiana and Trichoderma sp statiscally 
differents on mortality of the rice black bugs Paraeucosmetus pallicornis to compare with the control (Table 1). On 
the first day showed that the mortality of rice black bugs Paraeucosmetus pallicornis in the treatment of 
Trichoderma sp. higher compared with the treatment of Beuveria bassiana, although it did not show statistically 
significant difference.   

Tabel 1. Mean of Mortality of Rice Black Bugs Paraeucosmetus pallicornis After the Treatment   With Endophytic 
fungi Beauveria bassiana and Trichoderma sp. 

 

Treatment Mortality of Rice Black Bug 

1 
DAI 

2 
DAI 

3 
DAI 

Control 0 b 0 b 10 a 

Beauveria Bassiana 16 a 32 a 68 c 

Trichoderma sp. 22 a 34 a 58 b 

 
Columns followed by different letters are significantly different from another according to Tukey’s (Test (P< 0.05) n 

= 5. 
DAI = Day After Inoculation With Endophytic Fungi Isolate 

 
Investigation of Endofitisms of Isolates Beauveria bassiana and Trichoderma sp. On Rice Black Bug   

Endofitisms of isolates of Beauveria bassiana and Trichoderma sp. on the rice black bugs Paraeucosmetus 
pallicornis is 80 % to compare with 0 % of control (Table 2)   
 

Tabel 2.  Percent of Endofitisms of isolates of Beauveria bassiana and Trichoderma sp. on the rice black bugs 
Paraeucosmetus pallicornis 

 

Perlakuan % Endofitisme 

Control 0 

Beauveria bassiana 80 

Trichoderma sp. 80 
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The results showed that both the endophytic fungi Beauveria bassiana and Trichoderma sp statiscally 
differents on mortality of the rice black bugs Paraeucosmetus pallicornis to compare with the control (Table 1). On 
the first day showed that the mortality of rice black bugs Paraeucosmetus pallicornis in the  treatment of 
Trichoderma sp. higher compared with the treatment of Beuveria bassiana, although it did not show statistically 
significant difference. 

 
Cuaterno [4] reported that M. anisopliae spraying with a concentration of 1 x 108 spores are very effective 

in controlling rice black bugs. M. anisopliae is a systemic fungal and it Infest and grow well on the rice black bug. 
The effectiveness of endophytic fungus B. bassiana and Trichoderma sp. increases with increasing number of days 
of observation, it confirms that this fungus works well on the control system of rice black bug. Aguda [1] reported 
that B. bassiana is a fungus with the potential as a biocontrol agent against brown plant hopper pest. The results 
obtained in this study are consistent with findings of other researchers [2; 20]. Kiran and Veeranna [6] reported 
that the effectiveness of M. anisopliae was not significantly different from the treatment of Thiomethoxam and 
Imidacloprid. Increased effectiveness of B. bassiana and Trichoderma sp. based on the observations fit well with 
several other researchers [8 and 21]. The success of control using endophytic fungi in the system can not be 
separated from the system of planting rice plants, which are always in a state of high humidity that endophytic 
fungi can easily grow and develop in rice. 

 
The occurrence of mortality was greater in the treatment of Trichoderma sp. compared to treatment of B. 

bassiana in the early observations of the workings of a well due to secondary metabolites produced toxin or 
endophytic fungus Trichoderma sp. compared with Beauveria bassiana in rice plants. Several investigators have 
reported the production of secondary metabolites or toxins produced by the fungus endophyte that is as anti-
insect and anti microbial: are terpenoids [5], alkaloids [3 and 19].  
 

CONCLUSION 

Both the endophytic fungi Beauveria bassiana and Trichoderma sp statiscally differents on mortality of 

the rice black bugs to compare with the control. Both the endophytic fungi Beauveria bassiana and Trichoderma sp 

Beauveria sp., was found back in the dead of the insect rice black bugs. The endophytic fungi Beauveria bassiana 

and Trichoderma sp  are endophytic fungus which provide potential biological control for rice black bugs. 
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