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Abstract. Trichoderma is one of the rhizosphere microorganisms that are able to play as plant 

growth promoting fungus (PGPF) because it can produce IAA hormone. The ability of 

Trichoderma as PGPF has been extensively studied, but the indigenous Trichoderma effect 

derived from the rhizosphere of rice crops on local rice variety of west Sumatera has not been 

widely studied.  This study aims to determine the effect of Trichoderma application on black 

glutinous rice seed germination. The experiment is done by soaking the local black sticky rice 

seeds with Trichoderma spore suspension with 107 spore / mL density for 24 hours. The 

germination rate of each isolate observed at seven days after sowing. The results showed that 

the type of isolate affected the rate of germination of rice seeds. The highest germination was 

found in isolates from the rhizosphere of rice varieties cisokan balang (94%) and the lowest 

was in the control (74%). 

1.  Backround 

Rice is also a staple food for the Indonesian population, as well as ingredients to be processed into 

various types of supplementary food. Rice used for staple food is characterized by high amylose 

content. In contrast, rice with low amylose content is fluffy known as glutinous rice. Based on the 

color, rice consists of three groups, namely white rice, brown rice, and black rice. The colors of red, 

purple and black pigments are found in the pericarp layer to the outer layer of rice endosperm [1]. This 

color is caused by the cells in the rice epidermis containing anthocyanin [2]. Anthocyanin is a 

component of flavonoids, namely polyphenol derivatives in plants that have the ability as antioxidants, 

anticancer and prevent coronary heart disease by preventing narrowing of arteries [3] 

The demand for black sticky rice is increasing with increasing population and various forms of 

processed food. Black sticky rice is usually used as a basic material to make snacks, such as brownies, 

black sticky rice tape, rengginang, black sticky rice porridge, and other traditional foods [4]. Generally 

black sticky rice which is widely planted by farmers is black glutinous rice of local varieties [5]. 

The local variety is still preserved due to the tastes that are better than superior varieties. Even so, 

local varieties generally have a long enough life (5-6 months) and a potential yield of 40-50% lower 

than superior varieties [5]. In addition, the seeds of local varieties that are used by farmers are of low 

quality because they are obtained from crops previously and inherited from generation to generation 

[6]. Only 5% of farmers use quality and labeled seeds for lowland rice farming in West Sumatera [7] 
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Long plant life of local varieties is due to low growth rates. If this variety is used for organic 

farming, it is necessary to increase its growth rate. This is because, in organic farming the Rice 

Intensification System (SRI), the age of the plant moves to the field at the age of 10 days with the 

number of plants of one seed per hill. If slow plant growth results in very sensitive to biotic 

environmental stresses and abiotic 

Increased plant growth can be done by giving synthetic hormones or by utilizing microbial 

potential, especially those classified as Plant Growth Promoting Fungi (PGPF). One mushroom that is 

widely used as PGPF is a fungus from the genus Trichoderma. Trichoderma is a soil saprophytic 

fungus that is antagonistic to pathogenic fungi in plants [8] and is able to produce Indole Acetic Acid 

(IAA) hormones. T. harzianum is able to produce IAA hormone which is produced optimally on the 

3rd day of incubation which plays a role in plant growth [9]. Significant effects on seed germination 

and seedling vigor were also observed in the seeds inoculated by Trichoderma spores [10]. 

Germination of Chile increases with Trichoderma application. Among the five Trichoderma strains, T. 

harzianum IMI 392432 culture filtrate exhibited a significant percentage of germination percentage in 

chili seeds both in laboratory and field conditions followed by T. harzianum IMI 392433, T. 

harzianum IMI 392434, T. virens IMI 392430 and T. pseudokoningii IMI 392431 [11]. 

Trichoderma sp. SL2 which is formulated with corn, can significantly increase the growth of rice 

seeds [12]. Germination rate and vigor index of rice seeds given Trichoderma sp. higher than control 

[13].. The application of T.harzianum can increase rice seed germination [14]. Trichoderma asprellum 

SL2 can significantly increase root length, wet weight and biomass of rice plants compared to controls 

[15]. The application of T. harzianum WKY1 as a dual purpose bio-agent for biological control of 

anthracnose disease and plant growth promotion [16]. On the contrary, it was also found that 

Trichoderma had no effect on plant growth. Application of 3 Trichoderma isolates originating from 3 

provinces of corn cultivation in Sulawesi did not affect the on seed corn germination ([17]. Tomato 

seed germination rate was not affected by Trichoderma application [18]. The inconsistent influence 

of Trichoderma on increasing plant growth, then this study is to evaluate some indigenous 

Trichoderma isolates on rice seed germination 

2.  Materials and Methods 

The study was carried out from February to November 2017 at the Microbiology and Screenhouse 

Laboratory, Department of Biology, Faculty of Mathematics and Natural Sciences, Universitas Negeri 

Padang. The Trichoderma isolates selected for this study were obtained from the  soil  of paddy field 

in Solok district West Sumatera Province, Indonesia. Trichoderma colonies grown on the medium 

were transferred to a new PDA medium. Displacement is done by taking the mycelium sample with 

the corkborer. Subsequently incubated at room temperature until the Trichoderma mycelium grew to 

meet the petri dish. Trichoderma which has been purely propagated for the manufacture of 

suspensions. Trichoderma suspension is made by harvesting molded spores with dark green spores. 10 

mL sterile distilled water is poured into a petri dish containing Trichoderma until the spore release 

from the mycelium. The solution containing Trichoderma spores was transferred into a new test tube 

and the spore density was calculated with a density of 107 spores/mL. Rice seeds are chosen for 

research that is nourishing. Black glutinous rice seeds are soaked in backer glass containing water. 

Floating seeds are taken and discarded, while the sinking seeds are taken for use in research [19]. 

Before being treated, the seed surface is sterilized by immersing in 70% alcohol for 30 seconds, in 1% 

sodium hypochlorite for 1 minute, then the seeds are rinsed twice with sterile water [20]. The 

treatment was carried out by taking fifty grain of rice seeds to be soaked in each treatment consisting 

of 5 isolates and one control. Immersion was carried out in a test tube containing 10 mL of 

Trichoderma spore suspension with a density of 107 spores / mL for 24 hours. In the control, the seeds 

are soaked in a test tube containing 10 mL of distilled water with the same duration of time as other 

treatments. After being spawned for 2 days, the seeds are transferred into the nursery tray containing 

the soil that has been immobilized. Observations were made on the level of seed germination from 
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each treatment given. Observations were made at the age of 7 days after sowing. Seed germination rate 

(GR) can be calculated using the following formula;   

 GR = (number of seeds that germinate) / (the number of seeds in the seedling tray) × 100% [21].   

3.  Result and Discussion 

The results showed that Trichoderma application was able to increase black glutinous rice seed 

germination. Seed germination rates ranged from 74% -94%. The lowest percentage of germination 

rate was found in the control which was 74% and followed by the treatment of T. asprellum SL2 

(ASP) with a percentage of 75%. While the percentage of the highest germination rates found in SB 

and RE isolates were 94% and 91% as shown in the figure 1. 

 

 
  Figure 1.  Germination Rate of Black Rice Sticky Seedling 

Although the isolate response to germination varies, but based on the seed quality category, two 

isolates, SU and TS do not qualify as good quality seeds because the germination rate is below 80%. 

Rice seeds are said to be good if the germination percentage is 80% or more ([22]. The difference in 

percentage of glutinous rice seed germination is thought to be due to the potential difference of each 

isolate to produce phytohormone compounds such as the hormone IAA (Indol Acetate Acid). These 

auxin-like hormones play a role in increasing the activity of A-amylase. Amylase has a central role in 

the mobilization of starch and a decisive role in seedling growth [23]. It is well known that IAA is the 

most naturally occurring auxin in vascular plants, and it has great importance during lateral and 

adventurous roots initiation and emergence, and shoot development [24] 

Differences in seed responses to isolates have also been reported. 101 isolates of Trichoderma 

from Colombia, and assessed the relationship of these factors to the enhancement of early stages of 

growth on bean seedlings. Sixty percent of isolates produced indole-3-acetic acid (IAA) or auxin 

analogues. The production of any of these metabolites was a characteristic of specific strains, as the 

ability to produce these metabolites varied greatly within species [25]. Seven Trichoderma isolates 

significantly improved the growth of bean seedlings. However, metabolite production varied widely in 

these seven strains, and some isolates did not produce any of the assessed growth-promoting 

metabolites.[25]. Growth promotion by Trichoderma spp depends on the strain used [26]. Plant growth 

promoting potential varies among different  Trichoderma species and strains [27]  

Based on the results of the study, it was found that SB and RE isolates were superior in increasing 

germination in local varieties of black glutinous rice compared with T. asprellum SL2 (ASP) isolates. 

Whereas it is known that ASP is the best local isolate in Malaysia in increasing the germination of 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/indole-3-acetic-acid
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/auxin
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varieties of MRQ74 rice seeds [13]. These results indicate that local isolates from different regions 

have different effects on germination. Furthermore, it can also be understood that the response of 

varieties to types of isolates is also different. Seven Trichoderma isolates significantly improved the 

growth of bean seedlings. However, metabolite production varied widely in these seven strains, and 

some isolates did not produce any of the assessed growth-promoting metabolites [25]. 

4.  Conclusion 

Based on the research conducted, it was concluded that the application of Trichoderma had a different 

effect on the germination rate of black glutinous rice seeds. Three isolates were able to increase 

germination of rice seeds to reach the standard of quality seeds. Conversely, the germination rate of 

the two isolates is still below the standard criteria for quality seeds 
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