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Abstract-   Rice is the staple food of most Indonesians. One limiting factor in increasing rice production is the attack of 

plant pest organisms. The Cercospora leaf spot disease can lead to dry leaves before their time. The use of endophytic 

fungi in Artemisia is considered effective for controlling some plant diseases. This study aims to determine the presence or 

absence of endophytic fungi in Artemisia and to study the antagonism of Artemisia endophytic fungi against Cercospora 

oryzae. The study was conducted in September 2017 - May 2018 at the Laboratory C of Pest and Plant Disease and 

Greenhouse, Faculty of Agriculture, University of Sebelas Maret. This research started from exploration of Artemisia 

endophytic fungi up to in vitro and in vivo test. The research design used was completely randomized design with control, 

negative control and treatment with each replicated 3 times. The data will be analyzed based on a variety analysis or 

Anova. If the effect is real then the process was continued with 5% DMRT test. The results showed that endophytic fungi 

that was successfully isolated from the leaves of Artemisia annua were Penicillium sp., Phoma sp., Cladiosporium sp., 

Aureobasidium sp 1., and Aureobasidium sp 2. With in vitro assays, the isolate of endophytic fungi which have the highest 

inhibitory power against C. oryzae was Penicillium sp. with inhibitory power of 47.78% while with in vivo assays, the 

highest inhibitory power in isolate treatment was Aureobasidium sp 2. 
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I. INTRODUCTION 

The average consumption of rice in Indonesia per capita a week in 2014 to 2016 tends to increase. In 2014 there 

were 1,626 Kg, 2015 totaling 1,631 Kg, in 2016 as many as 1,668 Kg [1]. One of the factors limiting rice production 

is the attack of plant disturbing organisms. Cercospora leaf spot disease or often called narrow brown patches can 

result in a decrease in yields of up to 10% [2] and also cause rice plant haste [3]. Endophytic fungi are one of the 

biological control agents that can be used to control narrow leaf spot disease in rice. Artemisia is a plant that can 

produce secondary metabolites. According to [4] metabolites produced by the Arteimisia annua L. plant found in 

Nanjing, China produce secondary metabolites in the form of 6-isoprenyl indolo, 3- carboxylic acid, 3β, 5α 

dihydroxy-6β-phenyl acetyloxy can be used to control diseases caused by Colletotrichum spp. The effectiveness of 

endophytic fungi in Artemisia needs to be studied to determine the antagonism of the fungus Cercospora oryzae. 

 

II. EXPERIMENTAL SET-UP 

Artemisia endophytic fungi isolated. In vivo tests were carried out with rice field media that had been sterilized on 

polybags. Endophytic fungal isolates were planted into bran media mixed with wood powder with a ratio of 1: 1 in 

the jar and then incubated for 2 weeks before being applied to the soil used in the in vivo  test. Inoculation of C. 

oryzae was carried out by attaching C. oryzae to the healthy leaves selected as samples. Inoculation is carried out 

using an ose needle with a diameter of 5 mm. Isolates of C. oryzae used for inoculation are 8 days old. Spotting area 

was calculated on the 7th day after inoculation. The  incubation period is calculated from the day of administration 

of C. oryzae inoculum until the day the symptoms appear. The disease index is calculated using a symptom of 

narrow leaf spot disease based on the area of the spot. 

Table 1 Symptoms of Narrow Leaf Leaf Disease 

 Scales  Spotting  

0 There are no spots 

1 spots 0<x<2 

2 spots 2,1<x<4 

3 spots 4,1<x<6 

4 spots 6,1<x<8 

5  spots x>8  
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Infection rate is calculated using the regression formula: Y = a + bX, with Y = area of spotting and X = length of 

day. Biological Control Effectiveness (EPH) is calculated using the formula: EPH = (KP-P) / KP x 100%, with KP = 

the area of spotting from the treatment of C. oryzae inoculation and P = the area of the spot from the treatment of 

endophytic fungi inoculation. 

 

III. RESULTS AND DISCUSSION 

3.1 Identification of endophytic fungi 

The results of isolation of Artemisia endophytic fungi from the leaves obtained as many as 5 endophytic fungal 

isolates. The success of isolation of endophytic fungi is determined by the sterilization of the surface and the parts of 

the plant under study [5]. According to [6], the identification of macroscopically is done by observing the shape of 

the colony, texture and color of the colony, while microscopically observed the shape, color, number (one or many) 

and the position of the conidiophores or sporangiophores. 

The result from isolating Artemesia annua plant from a leaf, obtained abouf 5 isolated endophytic fungi. This 

success on isolating endophytic fungi which inside a plant tissue was determined by sterilization of the surface and 

other studied parts of the plant [5]. An isolate fungi that have succeed from isolated then will be observe through a 

colony morphology observation either with mascroscopic (Tabel 1) or microscopic way. 

 

Tabel 1 Morphology characteristic of isolate endophytic fungi 

No Endophytic 

Fungi 

  Morphology characteristic   

Shape Edge Elevation Colour 

1 EA1 Round slippery flat White, green on 

center 

2 EA2 L shaped Like a wool emerge White, brownish 

3 EA3 Round, with spreading edge branched flat White, with spreading green spot 

4 EA6 Yarn shaped curved Emerge Bone white 

5 EA7 Round curved Emerge Bone white 

 

 

 
Figure 1 Microscopic form of endophytic fungus morphology; a. isolate EA1 1000x magnification, b. EA2 isolates 

1000x magnification, c. EA3 isolates 1000x magnification, d. isolate EA6 magnification 400x, e. EA7 isolates 400x 

magnification. 
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According to [7] morphology of fungal isolates influenced by nutrition, temperature, light, and humidity. The results 

of observations carried out macroscopically and microscopically can be identified that the EA1 isolate is Penicillium 

sp. Usually bersepta, fruit body shaped like a broom followed by sterigma / phialid and conidia arranged in chains 

[8]. EA2 isolate is Phoma sp. it is characterized by white colony colors and gradually turns gray, velvety texture, and 

microscopically hyaline brown, has pycnidium and single-celled. EA3 isolate is Cladiosporium sp., Has microscopic 

characteristics of green hyphae, short fialid stalks, greenish conidia, globuse (round) growth on the tip and conidium 

formed in light green clusters on the surface of  conidiophores. Fialid has a length of ± 11.1μm and conidiophores 

are ± 13.4μm long [9]. EA6 isolates were Aureobasidium sp 1., and EA7 isolates were Aureobasidium sp 2. The 

morphological characteristics of conidia were 84,6-96,8μm x 26,7-333,5μm and consisted of 5 lined cells. The end 

cell or apical cell (first cell) hyaline is rather elongated or narrowed to the tip while the base cell or basal hyaline cell 

is rather cylindrical. All parts of hyaline conidiospores, apical cells, basal cells, and setula, are easily deformed, ie 

slightly wrinkled when stored for a long time [10]. 

 

3.2 In vivo antagonism 

The results of in vitro antagonism showed that Artemisia endophytic fungi isolates had inhibitory effect on C. 

oryzae (Figure 6). The highest inhibition percentage was produced by EA1 (Penicillium sp.) Mushroom isolates at 

47.78% and the lowest was by EA6 fungal isolates (Aureobasidium sp1.). Penicillium sp. produces 34 bioctive 

metabolites which function as antifungal [11]. The inhibition of the growth of  these pathogens can be caused by 

nutritional competition [12] and also the presence of secondary metabolites produced by endophytic fungi that cause 

lysis of pathogenic fungi [13]. Bioactive compounds resulting from the isolation of endophytic fungi have activity in 

fighting pathogenic microbes [14], [15]. 

 

3.3 In vivo antagonism 

Four Artemisia endophytic fungi isolates were able to suppress C. oryzae infection in vivo (Table 2). EA7 fungal 

isolates had a controlling effect on C. oryzae at 40.86% with symptoms appearing at 3.6 days after inoculation, 3.70 

mm2 spotting area, 2.67 disease index and 0.75 unit / day infection rate. EA2 fungal isolates did not have 

effectiveness in controlling C. oryzae as indicated by the appearance of symptoms faster than the control treatment 

and the spotting area was also greater than the control treatment. This can occur because the Phoma sp. less able to 

associate with plants and develop in their new environment. According  to [16] the activity of pathogens, host 

susceptibility and their interactions are influenced by the environment. Appropriate method and application 

concentration of biocontrol agents which is inappropriate can affect the effectiveness in suppressing disease growth 

[17]. 

 
ENDOPHYTIC FUNGI OF ARTEMISIA 

Explanation: The same numbers that are follow with letters, shows there is no differentiation when conducting the 

Duncan test of 5% 

Figure 2 Histogram of power obstacle from Artemisia sp endophytic fungi towards Cercospora oryzae. 

 

Endophytic Fungi Time of symptom 

appearance 

(DAI*) 

Spotting Area 

(mm2) 

Disease 

Index 

 Infection rate 

(unit day-1) 

  

EPH (%) 

EA5 2,93±0.23 bc 5.00±0.72 bc 3,00±0.00 ab 0,86±0.05 b 19,35±11.63 ab 

EA6 2,20±0.20 b 6.40±0.40 c 3,67±0.58 b 0,65±0.07 a 0,00±6.45 a 

EA7 2,40±0.20 b 5.40±0.87 c 3,00±0.00 ab 0,77±0.08 ab 12,90±14.06 a 

EA10 2,40±0.20 b 5.70±1.03 c 3,33±0.58 ab 0,70±0.18 ab 8,60±16.55 a 
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EA11 3,60±0.91 c 3.70±1.29 b 2,67±0.58 a 0,84±0.06 b 40,86±20.74 b 

KP (Pathogen) 2,40±0.23 bc 6.20±0.92 c 3,33±0.58 ab 0,74±0.03 ab   

Note: numbers followed by letters that do not match the real difference in the Duncan test of 5%, the EPH value is 

the result of data transformation. 

IV. CONCLUSION 

Artemisia endophytic fungi that were isolated were Penicillium sp, Phoma sp, Cladiosporiumsp., Aureobasidium sp 

1. and Aureobasidium sp 2. The five  endophytic fungal isolates had an antagonism towards C. oryzae in vitro, and 

in vivo Aureobasidium sp 2 isolates had a controlling effectiveness of 40.86% with a spotting area of 3.70 mm2 and 

an infection rate of 0.75 units / day. Further research is needed to study the metabolites released by endophytic fungi 

in inhibiting the growth of pathogens. 
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