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Abstract: This study aims to evaluate the phytotoxic activity produced by 

actinomycetes isolated from rhizosphere and endophytic plants. The study was 

conducted using 12 actinomycete strains recovered from various plants in South 

Sulawesi, Indonesia. The phytotoxin from the culture filtrate of fermentation broth 

of all strains was bioassayed on filter paper against seed germination of Mimosa 

pudica and Oryza sativa. The results showed that the actinomycetes culture filtrate 

of strain AAE05 and AAE16 has an 80% and 50% reduction in mimosa and 

paddy seed germination, respectively. Meanwhile, strain AAE16 reduced both 

test plants in the pre-emergence condition. Furthermore, the AAE16 strain’s 16S 

rRNA sequence was highly related to that of the Streptomyces pseudogriseolus 

strain NRRL B-3288. The phytotoxic activity of culture filtrates from AAE16 

was also evident in germinated seedlings of both plants, as indicated by leaf 

curling, wilting, and burning in the post-emergence period. These results 

suggested that actinomycetes are a promising source of phytotoxic agents. 

Therefore, further investigations are recommended to explore these substances 

for structure elucidation, which may prove to be promising bioherbicide agents. 
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Introduction12 

 

Weeds are a significant constraint to achieving 

higher crop production, as they greatly reduce the 

quality and quantity of agricultural products 

(Mohidem et al., 2021; Chauhan, 2020). Crop 

losses due to biotic stress, particularly from weed 

competition, can result in significant economic 

impacts. In India, it has been estimated that weeds 

alone contribute to approximately $16 billion in 
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annual agricultural losses, accounting for the 

highest proportion (33%) of yield and economic 

loss among major pests, surpassing insects, 

pathogens, and animal pests (Gharde et al., 2018). 

One of the primary methods for reducing weeds 

is the use of chemical herbicides. 

Chemical herbicides, such as xenobiotics, are 

widely used in agriculture to control weeds and 

pests. However, this reliance carries significant 

consequences. Their application leads to harmful 

https://profile.ut.ac.ir/en/~khtalebi/ateliers
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accumulation and excessive persistence in the 

environment, resulting in irreversible soil 

pollution (Wołejko et al., 2022). Additionally, 

these substances promote weed resistance and 

disrupt soil microbial activity and the community 

structure of essential soil microflora (Dentzman 

and Burke, 2021). It is imperative to reduce 

reliance on these chemicals and seek sustainable 

alternatives, such as biodegradable, selective, and 

non-pathogenic microbial agents, to protect 

ecosystems (Lee et al., 2003; Geiger et al., 2010).  

In recent years, the use of natural products 

derived from microbial metabolites has become 

an alternative method for biological weed 

control in modern agriculture (Ocán-Torres et 

al., 2024). The efforts to reduce growth, density, 

and adverse effects of weeds on cultivated plants 

by environmentally friendly, biological weed 

control are an important technique. These efforts 

are linked to the growing use of synthetic 

chemicals, which pose a threat to both humans 

and the environment (Naidu et al., 2021). 

Several investigations have been conducted 

on biological weed control, particularly within 

the actinobacteria group. Bialaphos is produced 

by Streptomyces hygroscopicus SF1293 (Xu et 

al., 2009), while glufosinate ammonium is a 

metabolite manufactured by S. hygroscopicus 

M40 (Ha et al., 2017). Furthermore, blasticidin 

S is a constituent of the extracts of Streptomyces 

griseohromogenes, while herbicidin is a type of 

metabolite produced by actinomycetes with 

bioherbicide activity toward dicotyledonous 

plants (Shi et al., 2019). It was also isolated 

from Streptomyces saganonensis (Qi et al., 

2017) and Streptomyces sp. CB01388 (Chen et 

al., 2018). 

Oryza sativa L. is a major cereal crop and 

belongs to the family Poaceae. It was selected 

for this study due to its agronomic importance as 

a staple food crop in many countries, particularly 

in Asia, and its physiological characteristics as a 

representative C3 plant species. Evaluating the 

bioherbicidal effects on paddy provides insights 

into the selectivity and potential crop safety of 

the tested compounds. In contrast, Mimosa 

pudica L., a member of the Fabaceae family, 

was chosen as it represents both a C3 plant and a 

problematic invasive weed species commonly 

found in agricultural fields in Indonesia. Its 

sensitivity to bioherbicidal agents offers a 

relevant model for assessing weed control 

efficacy under local agronomic conditions. 

Therefore, this study aims to assess the 

phytotoxic activity of filtrate culture produced 

by actinomycete strains. The results are expected 

to make promising bioherbicide agents with 

environmentally friendly agrochemicals, 

particularly for weed control. 

 

Materials and Methods  

 

Sample collection  

Samples of root, stem bark, and leaf samples 

from 12 plants were collected from different 

locations in South Sulawesi, Indonesia 

(27◦31037.000 S 152◦59051.700 E), and 

transported to the Laboratory of Microbiology, 

Department of Biology, Universitas Negeri 

Makassar. Large soil particles were removed 

from the plant root samples, which were then 

placed in a new plastic bag and stored at 4 °C 

for further use. The plant genera included in this 

study are listed in Table 1. 

 

Isolation of actinomycetes 

Endophytic actinomycetes were isolated using 

the method described by Igarashi et al. (2002) 

with slight modifications. The 4-5 cm plant’s 

tissue was transferred into a tube containing 9 

mL distilled water and shaken vigorously using 

a vortex mixer for 5 minutes. Surface 

sterilization was conducted by immersing the 

sample in 70% ethanol for 5 minutes, followed 

by immersion in a 1% sodium hypochlorite 

(NaOCl) solution for an additional 5 minutes. 

Subsequently, the sample was rinsed with 

sterilized water and crushed in a mortar and 

pestle with phosphate buffer. The crushed plant 

tissue was plated onto SNA (Soluble starch 

20.0; K₂ HPO₄  1.0; KNO₃  2.0; 

MgSO₄ ·7H₂ O 0.5; CaCO₃  3.0; NaCl 1.0; 

Agar 20.0; Trace salt solution 1.0 mL; Distilled 

water 1000.0 mL. Trace salt solution (per 100 

mL): FeSO₄ ·7H₂ O 0.1; MnCl₂ ·4H₂ O 0.1; 

ZnSO₄ ·7H₂ O 0.1 g). 
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Table 1 Screening of actinomycetes strains and their isolation source. 
 

Actinomycetes strains codesψ Botanical name  Source Presumptive genus  

AAE05 Actinodaphne macrophylla Stem bark  Streptomyces sp. 

AAE16 Barringtonia sp. Root Streptomyces sp.  

AAR17 Xylopia malayana Root  Non-streptomyces 

AAE20 Ailanthus triphysa Root Streptomyces sp. 

AAE22 Peronema sp. Leaf Streptomyces sp. 

AAE25 Adina sp. Root Streptomyces sp. 

AAE32 Globba sp. Leaf Non-streptomyces 

AAR33 Polyalthia glauca Root Streptomyces sp. 

AAE34 Aglaia sp. Stem bark Streptomyces sp. 

AAE35 Adenanthera sp. Leaf  Streptomyces sp. 

AAR36 Cyathocalyx sp. Root Streptomyces sp. 

AAE40 Ageratum conyzoides  Root Streptomyces sp. 

Ψ: letter E in strain codes means endophyte, while R mean rhizosphere. 

 

media containing nystatin (100 µg/mL 

nystatin) by the pour-plate method. The isolation 

of rhizosphere actinomycetes was carried out 

using the washing water obtained from the first 

step of sample surface sterilization, which was 

then transferred onto SNA medium as previously 

described. All plates were incubated for 2 weeks 

at 35 °C until typical actinomycetes colonies 

grew. Moreover, all plant tissue was processed 

in triplicate. 

 

Characterization of strains 

All strains were cultured in various media SNA 

for 2 weeks at 35 °C. The features of the colony, 

such as substrate and aerial mycelia, colour, and 

soluble pigment diffused into the medium, were 

visually recorded. The morphological 

characteristics, including spores in chains and 

the forms of these chains, were observed using 

the slide culture technique. The SNA agar block, 

2 mm thick (1 cm²), was transferred onto the 

objective glass in a Petri dish. Subsequently, 

each colony of the strain was inoculated at the 

edge of the agar block, covered with a coverslip, 

and incubated at 35 °C for one week. The spore 

chain was observed by using a microscope with 

400X magnification. 

 

Preparation of strain culture filtrate 

The 10-day cultured strains were transferred to 

50 mL of SN broth in a 250 mL Erlenmeyer 

flask. The flasks were incubated on a rotary 

shaker at 140 rpm and 35 °C to assess the 

presence of phytotoxic substances. Culture 

filtrate was collected by filtration through 

Whatman No. 1 filter paper to separate the 

biomass and supernatant.  

 

Phytotoxic activity 

The screening of the phytotoxic activity of the 

strain culture filtrate was first evaluated using an 

in vitro seed germination bioassay on a Petri 

plate against Oryza sativa (monocot) and 

Mimosa pudica (dicot). The in vivo phytotoxic 

activity of the culture filtrate was determined in 

pots against test plant species, both pre- and 

post-emergence.  

 

Screening of strain for phytotoxic activity  

Phytotoxic effects of strain culture filtrates 

were evaluated using a seed germination and 

seedling growth test under pre-emergence 

conditions. The experiment was conducted 

using a completely randomized design with 

three replications for each treatment. A total of 

20 seeds from each plant species (paddy and 

mimosa) were soaked in the respective strain 

culture filtrates for 12 hours. The treated seeds 

were then placed in sterile 9 cm diameter Petri 

dishes lined with Whatman No.10 filter paper. 

Each dish was moistened with 3 mL of 

sterilized distilled water and incubated under 
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dark conditions. Paddy seeds were incubated 

for 3 days, while mimosa seeds were incubated 

for 7 days. As a negative control, seeds were 

soaked in sterilized water and treated in the 

same manner as the experimental seeds. 

 

Germination percentage calculation 

Seed germination was monitored daily, and a 

seed was considered germinated when the 

radicle protruded at least 2 mm. The germination 

percentage (GP) was calculated using the 

following formula: 
 

GP (%) = (n / N) × 100, 
 

Where n is the number of germinated seeds 

and N is the total number of seeds per 

treatment.  

 

Evaluation of root and shoot length 

At the end of the incubation period, germinated 

seedlings were carefully uprooted. Root and 

shoot lengths were measured for each seedling, 

and average values were calculated from three 

replications for each treatment group and plant 

species. 

 

Phytotoxic effect at post-emergence conditions 

To investigate the effect of culture filtrate on 

seed germination and early seedling 

development of two plant species, 

approximately 200 g of sterilized soil was placed 

in disposable plastic pots (8 cm diameter × 14 

cm height). Although the plants were 

subsequently sprayed with the culture filtrate at 

later growth stages, seed treatment was also 

included to examine the potential phytotoxic 

effects at the very early stages of development. 

For this purpose, germinated seeds were soaked 

in the respective strain culture filtrate for 15 

minutes, then five seeds were planted on the soil 

surface in each pot. This approach allowed 

evaluation of both pre-emergence and post-

emergence effects of the culture filtrate. 

The post-emergence effect of the strain 

culture filtrate was evaluated by applying 4 mL 

of the filtrate in two stages (2 mL + 2 mL) using 

a syringe spout with slight modification. The 

first application was conducted when the 

seedlings reached the early vegetative stage 

(approximately 5–7 days after germination), 

followed by a second application two days later. 

For each application, 2 mL of the culture filtrate 

was gently sprayed onto the aerial parts of each 

plant. The control plants were treated with 

uninoculated SNA broth to ensure that any 

observed effects were due to the microbial 

metabolites and not the culture medium itself. 

Plant responses were monitored for phytotoxic 

symptoms, including leaf curling, burning, and 

wilting. 

 

Phylogenetic tree 

PCR amplification of 16S rRNA gene of 

selective strains that show the phytotoxic 

activity was carried out by sequencing using 

primers 27F 

(5’AGAGTTTGATCCTGGCTCAG-3’), and 

1492R (5’GGTTACCTTGTTACGACTT-3’) 

(Weisburg et al., 1991). The amplification was 

performed for 30 cycles, consisting of 97 °C 

for 5 minutes, followed by 95 °C and 55 °C for 

30 seconds each, and then 72 °C for final 

extension and 2 minutes. The DNA fragments’ 

amplicon was sequenced using an ABI 3100 

sequencer model, based on the manufacturer’s 

directions (ABI PRISMA 3100 Genetic 

Analyser User’s Manual). The sequences were 

aligned with the corresponding 16S rDNA 

sequences of the closest known relatives of the 

actinomycete member strains, retrieved from 

GenBank using the BLAST program 

(http://www.ncbi. nlm. nih.gov). Multiple 

sequence alignment and molecular 

phylogenetic analysis were performed using 

BioEdit. Subsequently, multiple sequence 

alignments were performed using the Clustal 

X program (Thompson et al., 1994). 

Phylogenetic tree calculation was conducted 

through the Neighbour-joining method (Hong 

et al., 2021), implemented in Clustal X, and 

visualized with the TreeView program.  

 

Statistical analysis  

The data were subjected to ANOVA using 

SPSS software version 16.0 for Windows. 

Statistical differences between means were 
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compared using the least significant difference 

(LSD) test at p = 0.05. 

 

Results 

 

A total of 12 bacterial strains that exhibit 

morphological differences were selected for their 

phytotoxic effect against paddy and mimosa. 

Based on the morphological spore chain outlined 

by Bergey's Manual of Systematic Bacteriology, 

the strains were grouped into streptomycete and 

non-streptomycete genera (Table 1). 

Approximately 80% of the Streptomyces strains 

were successfully isolated from both endophytic 

root tissues and rhizospheric soils. 

 

Phytotoxic activity on seeds at pre-emergence 

conditions 

The effect of culture filtrate strain on seed 

germination in the pre-emergence of two plant 

species, namely mimosa and paddy, was 

evaluated (Fig. 1). This study was conducted to 

demonstrate the phytotoxin potential of 

compounds produced by actinomycetes under 

pre- and post-emergence conditions on paddy 

and mimosa seed germination. 

The experimental results indicated that 

almost all strains exhibited no inhibitory activity 

against seed germination, while AAE05 and 

AAE16 had a significant effect. The AAE05 

strain culture filtrate showed a maximum 

decrease in mimosa seed germination from < 

80% to 50% for paddy seeds. However, the 

highest decrease for both seeds reaching < 20% 

was observed in the AAE16 strain culture filtrate 

effect. Strains AAR33 and AAR36 did not 

inhibit mimosa seed germination, while paddy 

seed germination decreased to approximately 

60% compared with the 100% control. 

The findings reveal that five actinomycete 

strains, AAE05, AAE16, AAE20, AAR33, 

and AAR36 effectively inhibited the growth 

rate of shoot length in mimosa sprouts. The 

other strains showed no significant difference 

in shoot length inhibition compared with the 

control under pre-emergence conditions. A 

similar result was found in the growth of 

shoot length in paddy seeds, where strains 

AAR33 and AAR36 had a significant effect. 

It was also found that only one strain AAR17, 

stimulated shoot elongation compared to the 

control (Fig. 2). 

 

 
Figure 1 Effect of culture filtrate of actinomycetes strains on germination of Oryza sativa and Mimosa pudica in 

pre-emergence condition. 
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Figure 2 Effect of culture filtrate of actinomycete strains on shoot length of seed germination in pre-emergence 

conditions: (A) Mimosa pudica and (B) Oryza sativa. 

 

Five strains of actinomycetes can inhibit root 

elongation in the test plants, while seven strains 

stimulated paddy root elongation (Fig. 3). 

However, a different response was observed in 

mimosa, where eight strains inhibited root 

elongation. The inhibition consistency of 

metabolites in the test plants was revealed by 

strains 05 and 16 for all test parameters. This is 

similar to strain 17, which shows increased root 

elongation in both test plants. 

Based on the effect of strain culture filtrate 

on the number of roots in the two test plants, 

all strains had a significant effect on 

germinated mimosa seedlings, but it was lower 

than that of the control. Although strains 

AAE05 and AAE16 reduced the number of 

roots, the reduction was not significantly 

different from that caused by the other strains. 

In germinated paddy seedlings, all strains 

decreased root number, with AAE05 and 

AAE16 causing a greater reduction than the 

other strains (Fig. 4). 

 

Phytotoxic activity at post-emergence conditions 

Some of the culture filtrates have significant 

effects on leaf wilting and curl on paddy plants' 

seedlings. Strains AAE22 and AAE25 showed 

post-growth of paddy seedlings after the 

application of culture filtrate, causing a wilting 

and leaf curl effect (Table 2). Furthermore, 

strains AAE05 and AAE16 showed a burning 

effect on paddy seedlings only, while AAE20 

affected post-growth paddy seedlings. In the 

mimosa seedlings, most of the culture filtrate 

showed wilting and burning effects. The strains 

AAE25, AAE32, AAR33, and AAE40 

demonstrated that the post-emergence of 

mimosa seedlings treated with actinomycetes 

isolate culture filtrate resulted in wilting, 

burning, and leaf curl effects. The strains 

AAE05, AAE20, AAE22, and AAE40 revealed 

the post-emergence of mimosa seedlings with 

wilted and burnt leaves.  

 

Phylogenetic tree of the selective strain 

The one strain exhibited phytotoxin activities 

against the test plant, such as inhibiting the 

germination process, leaf curling, burning, and 

wilt, which was selective for a partial 16S rRNA 

gene sequence. The neighbour-joining technique 

is used in the reconstruction of the phylogenetic 

tree (Fig. 5). 
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Figure 3 Effect of culture filtrate of strains on root length of seed germination in pre-emergence condition: (A) 

Mimosa pudica and (B) Oryza sativa  

 

 
Figure 4 Effect of culture filtrate on roots number of Oryza sativa and Mimosa pudica in pre-emergence condition.  
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Table 2 Effect of culture filtrate of actinomycetes strains on Oryza sativa and Mimosa pudica seedlings in post-

emergence condition. 
 

Strains  Effect on paddy seedling (%) Effect on mimosa seedling (%) 

Leaf curl Burned Wilted Leaf curl Burned Wilted 

Control  - - - - - - 

AAE05 - 33.77 ± 2.54b - - 33.33 ± 1.15b 16.67 ± 1.34a 

AAE16 - 77.77 ± 2.54a - - 66.67 ± 1.15a  

AAR17 - - - - - - 

AAE20 - - 33.33 ± 1.15a 33.33 ± 1.15a - 33.33 ± 1.72a 

AAE22 - - 33.33 ± 1.72a - 33.33 ± 1.15a 33.33 ± 1.15a 

AAE25 33.33 ± 1.15a - 33.33 ± 1.15a 16.67 ± 1.42b 33.33 ± 1.72b 16.67 ± 1.15b 

AAE32 - - - 16.67 ± 1.44b 16.67 ± 1.15c 16.67 ± 1.42b 

AAR33 - - - 16.67 ± 1.15b 16.67 ± 1.44c 16.67 ± 1.42b 

AAE34 - - - - - - 

AAE35 - - - - - - 

AAR36 - - - - - - 

AAE40 - - - 33.33 ± 1.15a - 16.67 ± 1.15b 

(-): no effect; values are mean of triplicates ± SD. 
Treatments sharing the same superscript letter do not differ significantly according to one-way ANOVA followed by LSD test (p < 0.05), while 

treatments with different letters are significantly different. 

 

Discussion  

 

Biological agents are an important step in 

controlling weeds due to their less negative 

environmental impact compared to chemical 

herbicides, such as xenobiotics. In this study, 

among the actinomycetes recovered from 

endophyte and exorhizosphere plants, the 

Streptomyces genus is more abundant than 

others. This finding aligns with previous reports 

on endophytic and rhizosphere actinomycetes, 

particularly the genus Streptomyces, which is 

dominant (Birtel et al., 2015; Bonaldi et al., 

2015; Zappelini et al., 2018). Actinomycetes 

constitute a substantial part of microbial 

communities in the soil of plant roots, 

rhizospheric and endospheric compartments. 

By classical cultivation methods, thousands of 

strains belonging to the genus Streptomyces 

have been isolated from plant environments 

(Viaene et al., 2016). 

In the present study, the effect of culture 

filtrates from actinobacteria on seed germination 

and seedling growth of mimosa and paddy was 

investigated under pre- and post-emergence 

conditions. Based on the results, the successive 

inhibition of seed germination was demonstrated 

by the culture filtrates of strains AAE05 and 

AAE16 when exposed to seed paddy and mimosa. 

This finding aligns with the investigation of 

Streptomyces endophytes, where the culture 

filtrate of the strain was reported to suppress 

shoot and root growth in seedlings of Ageratum 

conyzoides, Bidens biternata, and Parthenium 

hysterophorus (Singh et al., 2018). Moreover, 

seed germination is the most important and 

vulnerable stage in the plant life cycle. During 

this period, seeds face environmental stress that 

not only influences when plants enter the natural 

and agricultural ecosystems, but also has a direct 

effect on the yield and quality of crop seeds 

(Gong et al., 2019).
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Figure 5 Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences showing the relationships 

between selective strain and members of the genus Streptomyces. The numbers at the nodes indicate the level of 

bootstrap support based on a neighbor-joining analysis of 1,000 resampled datasets; only values above 50% are 

shown. The scale bar indicates 0.1 substitutions per nucleotide position. 

 

Germination is a sequential process of 

molecular events during the transition from 

maturation to the development of seedlings. 

Following germination, most plant growth is 

dependent on the cell divisions that occur in both 

the root and the shoot meristems within the 

mature plant embryo. The increase in percentage 

germination in response to favourable conditions 

is a significant determinant of the success of 

invasive species over crops (Gioria and Pyšek, 

2017). 

The secondary metabolite produced by the 

strain might decrease the seed germination rate 

by inhibiting substances that support protein 

function during germination. However, the other 

metabolite substance may help the seed 

germination rate by stimulating active molecules 

in the case of the strain AAR17. As reported by 

Yea and Zhao (2016), the exotic active molecule 

may act as an agonist or antagonist for seed 

germination. 

The data showed that the highest final 

inhibition of mimosa and paddy seeds was 

obtained in the culture filtrate of strains AAE05 

and AAE16. This indicates that the 

actinomycetes strains evaluated are a source of 
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metabolites with a phytotoxic effect that can 

suppress the growth of certain plants. However, 

in other contexts or at lower concentrations, 

these metabolites may act as signalling 

molecules that promote plant growth through 

mechanisms such as inducing stress tolerance or 

stimulating root development. Therefore, efforts 

to determine the compound's chemical structure 

are necessary to suppress weed growth, which 

causes losses in environmentally friendly crop 

cultivation. Minamor and Odamtten (2017) 

stated that metabolites of non-pathogenic 

microbes have both adverse and beneficial 

effects on plants, such as suppressing seed 

germination, malformation, and growth 

retardation. Endophytic bacteria have also been 

isolated from diverse plants and show beneficial 

effects on the growth of host plants, as well as 

tolerance to biotic and abiotic stress (Wu et al., 

2021). However, some endophytic bacteria 

exhibit phytotoxic activity or produce herbicidal 

secondary metabolites. The endophytic 

bacterium Klebsiella pneumoniae strain YNA12 

from evening primrose significantly inhibited 

seed germination and reduced the seedling 

length and biomass (Kang et al., 2020). 

It was also found that strains AAE05 and 

AAE16 not only inhibited seed germination, 

including shoot and root elongation, but also 

showed phytotoxic effects, namely leaf curl, 

burn, and wilt. Bataineh et al. (2008) reported 

that different actinomycete isolates exhibited 

phytotoxic activity against cucumber seeds 

Cucumis sativus, and ryegrass Lolium perenne. 

In this study, the ability to inhibit seed 

germination, radicle, and plumule growth of 

both plants was identified. These findings 

suggest that the misuse or overuse of herbicides 

may contribute to the development of weed 

resistance, which is generally associated with 

random genetic mutations. Generally, herbicides 

control susceptible plants by binding to essential 

proteins for weed development, leading to plant 

death (Nam and Kim, 2015). Several 

mechanisms in plants can lead to herbicide 

resistance. At the population level, organisms 

may exhibit slight mutations in their genes, 

while some of these mutations are lethal to 

individuals, others are beneficial, and others are 

neutral. Bardley et al. (2014) stated that the 

target site of an herbicide can be affected by one 

of these chance mutations. Microbes are a 

primary source of phytotoxins that can be 

explored. Although many non-pathogenic soil 

microbes produce potent phytotoxins, the role of 

these compounds in chemical ecology is unclear 

(Bucheli, 2014). 

The strain AAE16 was closely related to 

Streptomyces pseudogriseolus strain NRRL B-

3288. The genera Actinomadura, Nocardiodes, 

Streptomyces, Saccharopolyspora, and 

Microbispora also demonstrated the ability of 

the strains' metabolites to act as bioherbicides 

(Bo et al., 2019; Dhanasekaran et al., 2010). 

Therefore, it can be concluded that 

actinomycetes are a rich source of herbicidal 

metabolites. 

A total of 12 actinomycete strains were 

evaluated; only two strains showed considerable 

phytotoxicity, but an apparent bioherbicidal 

effect was achieved with Streptomyces sp. 

AAE16. A significant positive correlation was 

found between the phytotoxic activity of the 

strain’s culture filtrate under pre- and post-

emergence treatments in the tested plant. The 

culture filtrate of strain AAE16 exhibited 

desirable phytotoxic activity due to its 

bioherbicidal properties, which have a broad 

weed host range. This strain could be used as a 

bioherbicide with the potential to control weeds. 
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 و Mimosa pudicaهای جدا شده از پتانسیل فیتوتوکسیک اکتینومیست

 Oryza sativa برنج
 

 و 2،1، اوسلان جمادی1، آرنی پوتری مردکا واتی1، محمد جندا*2،1الدین علیعلی

 3هرلینا رانت
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سوزی هدف از این مطالعه ارزیابی فعالیت گیاه :چکیده

های جدا شده از ریزوسفر و تولید شده توسط اکتینومیست

سویه  12گیاهان اندوفیت است. این مطالعه با استفاده از 

اکتینومیست بازیابی شده از گیاهان مختلف در جنوب 

سولاوسی، اندونزی انجام شد. فیتوتوکسین حاصل از کشت 

علیه ها روی کاغذ صافی فیلتر شده از محیط تخمیر همه سویه

مورد سنجش زیستی  Oryza sativaو برنج Mimosa pudicaزنی بذر جوانه

قرار گرفت. نتایج نشان داد که کشت فیلتر شده 

درصد  50و  80ترتیب به AAE16و  AAE05های سویه اکتینومیست

همین حال، و برنج دارد. در Mimosaزنی بذر کاهش در جوانه

ر شرایط قبل از ظهور هر دو گیاه آزمایشی را د AAE16سویه 

ارتباط  AAE16سویه  rRNA 16Sکاهش داد. علاوه بر این، توالی 

داشت. اثرات  Streptomyces pseudogriseolus NRRL B-3288زیادی با سویه

های نیز در نهال AAE16سوزی عصاره صاف شده از کشت گیاه

-طور که با پیچجوانه زده هر دو گیاه مشهود بود، همان
گ، پژمردگی و سوختگی در دوره پس از ظهور نشان خوردگی بر

ها منبع دهد که اکتینومیستداده شد. این نتایج نشان می

ای از عوامل فیتوتوکسیک هستند. بنابراین، امیدوارکننده

تر برای بررسی این مواد برای روشن شدن های بیشپژوهش

کش زیستی عنوان عوامل علفها که ممکن است بهساختار آن

 شود.یدوارکننده باشند، توصیه میام
 

زنی، نهکش زیستی، جواها، علفاکتینومیست واژگان کلیدی:

 سوزیمتابولیت، گیاه


