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					ABSTRACT  

					ARTICLE INFO  

					Weed management remains a critical challenge in sustainable agriculture due to the environmental  

					impact and resistance issues associated with synthetic herbicides. Essential oils (EOs) derived  

					from certain medicinal plants have shown promising allelopathic potential as natural herbicides.  

					This study aimed to evaluate the inhibitory effects of EOs extracted from Lanxangia tsao-ko  

					(EO1), Meistera vespertilio (EO2 and EO3), and Wurfbainia schmidtii (EO4 and EO5) on the  

					growth of Brassica juncea and Echinochloa crus-galli. A bioassay was conducted using varying  

					EO concentrations to assess their impact on shoot and root growth. The results showed that EO1  

					and EO4, significantly (p < 0.05) suppressed shoot elongation in B. juncea, with EO1 achieving  

					100% inhibition at 15 µL/mL and EO4 reaching 52.97%. In E. crus-galli, EO1 exhibited potent  

					inhibition, reducing shoot growth by 77.50% at 1 µL/mL and completely suppressing growth at 4  

					µL/mL and above. The root growth of E. crus-galli was highly sensitive to EO1, with a 96.12%  

					reduction at 2 µL/mL and complete inhibition at higher doses. The chemical composition analysis  

					revealed that EO1 primarily contains 1,8-cineole (41.08%), α-phellandrene (12.84%), and α-citral  

					(12.01%), while EO4 is rich in 1,8-cineole (18.5%), endo-borneol (14.3%), and camphene  

					(10.8%), which likely contributed to their strong inhibitory effects. Given its pronounced  

					phytotoxicity, EO1 (LTK18F) was selected for further bioassays to determine its mechanism of  

					action and feasibility for weed management. The findings underscore the potential of plant-  

					derived EOs as eco-friendly weed control methods, promoting sustainable agricultural practices  

					and decreasing reliance on chemical herbicides.  
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					resistance.  

					Travlos et al. (2018) outlined the growing problem of herbicide  

					resistance in Europe, where multiple weed species have developed  

					Introduction  

					resistance to various herbicides, threatening agricultural productivity.4  

					The Mediterranean region, including countries like Spain and France, is  

					particularly impacted, with Spain being one of the most severely affected  

					countries in Europe. Resistance has evolved to different herbicide classes,  

					especially acetolactate synthase (ALS) and acetyl-CoA carboxylase  

					(ACCase) inhibitors, driven by high selection pressure from frequent  

					herbicide use. In Asia, herbicide resistance in barnyard grass has been  

					noted in Japan and South Korea, posing significant challenges for weed  

					management in rice fields.5 In Vietnam, herbicide-resistant barnyard  

					grass is also becoming widespread, particularly in rice-growing areas like  

					the MD. A study by Chon et al. (2019) revealed that barnyard grass in  

					provinces like An Giang and Dong Thap has developed resistance to  

					commonly used herbicides, such as butachlor and propanil.6 This presents  

					a major challenge for farmers and researchers in finding sustainable and  

					effective weed management solutions. Additionally, common rice field  

					weed in Thu Thien Hue, barnyard grass (Echinochloa crus-galli), has  

					developed resistance after the use of herbicides like Sofic 300EC (with  

					the active ingredient pretilachlor) and Sunrice 15WDG (with the active  

					ingredient ethoxysulfuron), resulting in a rice yield reduction of  

					approximately 12.1% - 14.0%.7 The use of essential oils not only aids in  

					weed control but also reduces dependence on chemical herbicides, thus  

					mitigating environmental pollution and protecting human health.8,9 Isman  

					(2000) found that essential oil from lemongrass (Cymbopogon citratus)  

					effectively inhibited the growth of spiny amaranth (Amaranthus  

					spinosus) with up to 85% inhibition at a concentration of 1.0%.10 Dayan  

					et al. (2009) also highlighted that cinnamon oil (Cinnamomum  

					zeylanicum) could inhibit the germination of green foxtail (Setaria  

					viridis) by 90% at a concentration of 2.0%.11 A study by Verdeguer et al.  

					(2020) evaluated the efficacy of eucalyptus (Eucalyptus globulus) oil in  

					weed control and found that it inhibited the growth of white clover  

					Rice (Oryza sativa L.) plays a crucial role in the agriculture  

					and economy of Vietnam, particularly in the Mekong Delta (MD), which  

					is the nation's largest rice-producing region. In 2023, Vietnam's rice  

					production reached approximately 43.4 million tons, with an average  

					yield of around 5.8 tons per hectare.1 Rice is not only the main food  

					source for millions of people but also a primary source of income for  

					farmers in this region. However, rice cultivation faces many challenges,  

					with weed control being one of the most significant. Weeds compete  

					directly with rice for nutrients, light, and space, causing a notable  

					reduction in yield. Among the problematic weeds, barnyard grass  

					(Echinochloa crus-galli) is one of the most dangerous. It not only reduces  

					rice yields by 10% to 40% but also lowers the quality of milled rice when  

					its seeds are mixed with rice grains.2 Controlling barnyard grass mainly  

					relies on chemical herbicides. However, the overuse and prolonged  

					application of these herbicides have led to herbicide resistance in  

					barnyard grass, raising serious concerns about environmental and human  

					health impacts. Herbicide resistance in barnyard grass has been reported  

					globally. In the U.S., resistance to common herbicides like quinclorac,  

					cyhalofop-butyl, and penoxsulam has been documented.3  
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					(Trifolium repens) by 80% at a concentration of 1.5%.8 Mosa et al. (2023)  

					also confirmed the effectiveness of peppermint (Mentha piperita) oil in  

					controlling purple nutsedge (Cyperus rotundus), with 75% inhibition at a  

					concentration of 1.0%.9 Similarly, Hamad et al. (2023) demonstrated that  

					basil (Ocimum basilicum) oil inhibited the growth of purple nutsedge by  

					82% at a concentration of 2.0%.12 Sichuan cinnamon (Litsea pungens) oil  

					has been shown to reduce the germination and seedling growth of two  

					weed species, perennial ryegrass (Lolium perenne) and Spanish needle  

					(Bidens pilosa), negatively affecting chlorophyll content,  

					malondialdehyde levels, electrolyte leakage, and the activity of enzymes,  

					such as catalase, superoxide dismutase, and peroxidase in the seedlings.  

					Furthermore, global studies have demonstrated that plant essential oils  

					can also be used to control crop pests. For example, Tursun et al. (2022)  

					evaluated rosemary (Rosmarinus officinalis) oil for the control of onion  

					thrips (Thrips tabaci) and found that it could reduce pest density by up to  

					70% at a concentration of 0.5%.13 Neem oil is well-known for its ability  

					to control various plant diseases. Isman (2006) found that neem oil was  

					effective against Fusarium oxysporum, a pathogen causing wilt in many  

					crops, with 90% inhibition at a concentration of 2.0%.14 Cinnamon oil  

					has also been shown to control late blight disease caused by Phytophthora  

					infestans in potatoes. Lee et al. (2007) demonstrated that cinnamon oil  

					inhibited the growth of this pathogen by 75% at a concentration of 1.0%.15  

					These findings suggest that using plant essential oils for pest management  

					not only effectively controls weeds and pests but also contributes to  

					environmental protection, ecological balance, and biodiversity  

					conservation. The Zingiberaceae family, particularly species such as  

					Lanxangia tsao-ko, Meistera vespertilio, and Wurfbainia schmidtii, is  

					widely recognized in Vietnam for its medicinal, aromatic, and culinary  

					uses. These plants are native to tropical regions and have significant  

					applications in both traditional medicine and agriculture. Lanxangia tsao-  

					ko, for example, is commonly found in highland regions of Vietnam,  

					particularly in Nghe An province. It is primarily grown for its seeds,  

					which are valued for their essential oils, rich in antioxidant and  

					antimicrobial compounds. Research has identified the potential of  

					Lanxangia tsao-ko for its bioactive properties, suggesting its utility in  

					managing plant diseases.16 Similarly, Meistera vespertilio and  

					Wurfbainia schmidtii are native to Southeast Asia and are commonly used  

					in Vietnam for their aromatic properties. Wurfbainia schmidtii is well-  

					known in traditional Vietnamese medicine, where its essential oils are  

					extracted for therapeutic purposes.17 Though there has been substantial  

					research on the antimicrobial activities of these species, their allelopathic  

					properties and potential for weed control are under-investigated in the  

					scientific literature.  

					activity in a screening experiment. Brassica juncea was used to identify  

					the most allelopathic essential oil at concentrations of 0, 10, 15, and 20  

					µL/mL. Subsequently, Echinochloa crus-galli was tested at  

					concentrations of 0, 1, 2, 4, 8, and 16 µL/mL. A concentration of 0 µL/mL  

					served as the control using distilled water with 0.05% Tween 20. Tween  

					20 at 0.05% was used to enhance the adhesion and spreadability of the  

					essential oils on the treated seeds without causing plant inhibition.8,9 Six  

					Falcon tubes were prepared with 3 mL of distilled water containing  

					Tween 20, followed by the addition of 0, 3, 6, 12, 24, and 48 µL of  

					essential oil to achieve the desired concentrations. The solutions were  

					vortexed for 1 minute to ensure thorough mixing of the oil. The assay was  

					conducted in 60 mm diameter Petri dishes, each lined with Whatman  

					filter paper. One milliliter of the essential oil solution was added to each  

					dish, and 10 pre-germinated seeds of the test species (1 day for Brassica  

					juncea and 2 days for Echinochloa crus-galli) were placed in each dish.  

					The dishes were sealed with parafilm to prevent essential oil evaporation.  

					The experiment was arranged in a completely randomized design with  

					three replicates for each treatment. The plates were stored in the dark at  

					room temperature (25-28°C), and the length of the shoot and root was  

					measured after 48 hours of treatment.  

					Statistical analysis  

					Raw data were entered into MS Excel and averaged. The data were  

					analyzed using the 'crd' function in the 'doebioresearch' package in R  

					statistical software, with analysis of variance (ANOVA) and Tukey's HSD  

					test for mean comparisons. Statistical significance was set at p < 0.05.  

					Results and Discussion  

					Allelopathic effectiveness of essential oils on Brassica juncea  

					The results in Table 1 present the inhibitory effects of essential oils from  

					EO1, EO2, EO3, EO4, and EO5 on the shoot growth of Brassica juncea  

					across different concentrations (0, 10, 15, and 20 µL/mL). The percentage  

					inhibition for each essential oil was calculated and compared to the  

					control (0 µL/mL). At a concentration of 10 µL/mL, EO1 exhibited the  

					strongest inhibitory effect, with an inhibition value of 76.06%. In  

					contrast, essential oils, such as EO2, EO3, EO4, and EO5, demonstrated  

					moderate inhibitory effects of 37.41, 45.54, 44.06, and 48.02%,  

					respectively. Increasing the concentration to 15 µL/mL resulted in  

					maximum shoot growth inhibition (100%) by EO1. This indicates a dose-  

					dependent response, with the efficacy of EO1 increasing sharply as the  

					concentration increased. However, EO2, EO3, and EO5 exhibited  

					increased inhibitory efficiency, ranging from approximately 53% to 60%,  

					whereas EO4 showed a lower inhibition rate of only 47.28%. At the  

					highest concentration (20 µL/mL), EO1 maintained complete shoot  

					growth inhibition (100%). EO2 (62.34%), EO3 (74.75%), and EO5  

					(71.04%) exhibited a significant increase in inhibitory capacity compared  

					Despite the growing body of research on Zingiberaceae's insecticidal and  

					antimicrobial activities, there is a notable gap when it comes to weed  

					management applications. For instance, a study on the insecticidal  

					activity of certain Zingiberaceae and Araceae species against pests, such  

					as Spodoptera litura and Plutella xylostella, highlighted the effectiveness  

					of these plants in pest control.18 However, the focus has largely remained  

					on plant pathogens and insect control, leaving weed management as an  

					area ripe for exploration. The scarcity of research on using Zingiberaceae  

					species for weed control, especially in Vietnam, contrasts with the well-  

					documented use of allelopathy in other regions. Studies like that of Fujii  

					et al. (2003) have demonstrated the broad allelopathic potential of  

					medicinal plants, screening 239 species for bioherbicide development,  

					yet species like Lanxangia tsao-ko, Meistera vespertilio, and Wurfbainia  

					schmidtii are often overlooked.19  

					to lower concentrations, indicating  

					a

					concentration-dependent  

					enhancement in efficacy. However, EO4 showed much lower inhibition,  

					with 52.97%, suggesting that this essential oil may have a less significant  

					effect on Brassica juncea shoot growth at higher concentrations (Table 1  

					and Figure 1).  

					Overall, the results showed a dose-dependent response, with higher  

					concentrations of essential oils generally resulting in stronger inhibitory  

					effects on Brassica juncea shoots. The differences in the degree of  

					inhibition between essential oils may be due to differences in their  

					chemical composition, with EO1 potentially containing more potent  

					bioactive compounds. The inhibitory effects of essential oils on plant  

					growth observed in this study are consistent with findings from other  

					studies on allelopathic potential. Essential oils have been well  

					documented for their role in inhibiting weeds and crops, mainly due to  

					the presence of bioactive compounds, such as terpenes, phenolics, and  

					alkaloids, which can influence plant germination and growth.22, 23  

					In particular, EO1 showed high inhibitory potential on Brassica juncea  

					shoots, especially at higher concentrations (15 and 20 µL/mL). The  

					allelopathic potential of essential oils has been widely documented in  

					various studies, highlighting their efficacy in inhibiting the germination  

					and growth of several plant species. For example, Singh et al. (2012)  

					reported that the major components of the volatile essential oil from  

					Artemisia scoparia exhibited strong phytotoxicity, significantly  

					inhibiting seed germination and seedling growth in Lactuca sativa and  

					The present study aimed to evaluate the effects of essential oils of  

					Lanxangia tsao-ko, Meistera vespertilio, and Wurfbainia schmidtii on the  

					growth of mustard greens and barnyard grass. The research objective was  

					to provide recommendations for future research on the potential use of  

					these essential oils in weed management.  

					Materials and Methods  

					Source of essential oil  

					Details of the plant materials and isolation methods of essential oils are  

					available in our previous articles.16,20,21 Allelopathic screening of  

					essential oils on seed germination and growth. The essential oils from  

					Lanxangia tsao-ko (EO1), Meistera vespertilio (EO2 and EO3), and  

					Wurfbainia schmidtii (EO4 and EO5) were evaluated for allelopathic  
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					Table 1: Inhibitory effects of essential oils on the shoot growth of Brassica juncea  

					Inhibitory effectiveness (%)  

					Concentration  

					EO1  

					EO2  

					EO3  

					EO4  

					EO5  

					(µL/mL)  

					0

					0.00a±0.577  

					76.06b±0.000  

					100c±0.000  

					100c±0.000  

					6.97  

					0.00a±0.577  

					37.41b±0.153  

					53.12c±0.153  

					62.34d±0.306  

					4.17  

					0.00a±0.557  

					45.54b±0.351  

					60.40c±0.351  

					74.75d±0.361  

					5.71  

					0.00a±0.557  

					44.06b±0.252  

					47.28bc±0.200  

					52.97c±0.153  

					2.48  

					0.00a±0.577  

					48.02b±0.200  

					55.20b±0.252  

					71.04c±0.500  

					5.45  

					10  

					15  

					20  

					CV (%)  

					Values in columns represent the mean percentage inhibition compared to the control (Mean ± Standard Deviation); Values with the same letters in the same  

					column are not significantly different at the 5% level according to Tukey’s HSD test; EO1: Essential oil from Lanxangia tsao-ko; EO2 and EO3: Essential oil  

					from Meistera vespertilio; EO4 and EO5: Essential oil from Wurfbainia schmidtii; CV: Coefficient of Variation measures the relative variability of  

					inhibition percentages. Lower CVs indicate more stable responses to essential oils.  

					Table 2: Inhibitory effects of essential oils on the root growth of Brassica juncea.  

					Inhibitory effectiveness (%)  

					Concentration  

					EO1  

					EO2  

					EO3  

					EO4  

					EO5  

					(µL/mL)  

					0

					0.00a±0.176  

					98.12b±0.133  

					100b±0.000  

					100b±0.000  

					3.02  

					0.00a±0.306  

					66.49b±0.153  

					73.73c±0.153  

					91.96d±0.173  

					1.98  

					0.00a±0.306  

					74.43ab±0.351  

					87.28c±0.252  

					97.32c±0.058  

					3.22  

					0.00a±0.306  

					1.61b±0.173  

					6.16b±0.808  

					21.02c±0.709  

					3.94  

					0.00a±0.306  

					86.35b±0.557  

					91.70c±0.058  

					95.31d±0.115  

					4.29  

					10  

					15  

					20  

					CV (%)  

					Values in columns represent the mean percentage inhibition compared to the control (Mean ± Standard Deviation); Values with the same letters in the same  

					column are not significantly different at the 5% level according to Tukey’s HSD test; EO1: Essential oil from Lanxangia tsao-ko; EO2 and EO3: Essential oil  

					from Meistera vespertilio; EO4 and EO5: Essential oil from Wurfbainia schmidtii; CV: Coefficient of Variation measures the relative variability of  

					inhibition percentages. Lower CVs indicate more stable responses to essential oils.  

					Table 3: Effect of essential oils from Lanxangia tsao-ko (EO1) on the shoot and root growth of Echinochloa crus-galli 48 hours after  

					treatment  

					Concentration  

					(µL/mL)  

					Inhibitory Effectiveness (%)  

					Shoot  

					Root  

					1

					77.50b±0.500  

					92.66c±0.058  

					98.59cd±0.100  

					100d±0.000  

					100d±0.000  

					8.73  

					82.24b±0.300  

					96.12c±0.231  

					100c±0.000  

					100c±0.000  

					100c±0.000  

					14.93  

					2

					4

					8

					16  

					CV (%)  

					Values in the columns represent the mean inhibitory percentage compared to the control (Mean ± Standard deviation); Values with the same letters in the same  

					column are not significantly different at the 5% level according to Tukey’s HSD test; CV: Coefficient of Variation measures the relative variability of  

					inhibition percentages. Lower CVs indicate more stable responses to essential oils.  

					Table 4: The major compositions of essential oils of Lanxangia tsao-ko (EO1), Meistera vespertilio (EO2 and EO3), and Wurfbainia  

					schmidtii (EO4 and EO5) from Vietnam  

					Parts used /collected  

					Plant  

					Code  

					Voucher specimen  

					Major compounds  

					Ref.  

					location  

					Lanxangia tsao- Dried seeds/ Que Phong EO1  

					HieuTT/1209  

					1,8-cineole (41.08 %), α-phellandrene (12.84  

					16  

					ko  

					district,  

					Nghe  

					An  

					%),  

					α-citral  

					(12.01  

					%),  

					and  

					province  

					tetracyclo[3.3.1.0.1(3,9)]decan-10-one  

					%).  

					(8.04  
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					Meistera  

					Fresh rhizomes/  

					Tan Son district, Phu Tho  

					province  

					EO2  

					EO3  

					HC.024.MVR-PT  

					HC.024.MVR-NA  

					HCWS-028  

					α-pinene (54.46 %), limonene (7.72 %),  

					21  

					vespertilio  

					camphene (6.81 %), and β-pinene (5.96 %).  

					Fresh rhizomes/  

					α-pinene (54.05 %), β-pinene (7.47 %),  

					limonene (6.40 %), camphene (5.69 %), and  

					1,8-cineole (5.52 %).  

					Que Phong district, Nghe  

					An province  

					Wurfbainia  

					schmidtii  

					Fresh leaves/Tan Thanh EO4  

					district, Ba Ria-Vung  

					Tau province  

					1,8-cineol (18.5 %), endo-borneol (14.3 %),  

					camphene (10.8 %), 2-bornanone (7.6 %).  

					17  

					Fresh  

					rhizomes/Tan EO5  

					fenchyl acetate (15.8 %), camphene (15.0 %), β-  

					pinene (8.7 %), isobornyl acetate (6.1 %), α-  

					pinene (5.2 %), spathulenol (5.1 %).  

					Thanh district, Ba Ria-  

					Vung Tau province  

					Figure 1: Effects of essential oils from Lanxangia tsao-ko (EO1), Meistera vespertilio (EO2 and EO3), and Wurfbainia schmidtii (EO4  

					and EO5) on the growth of shoot and root of Brassica juncea.  
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					Figure 2: The structures of major chemical components of essential oils from Lanxangia tsao-ko (EO1), Meistera vespertilio (EO2 and  

					EO3), and Wurfbainia schmidtii (EO4 and EO5)  

					Amaranthus viridis.18 This inhibition was found to be dose-dependent,  

					similar to other studies in which essential oils from Cymbopogon citratus  

					and Eucalyptus globulus showed comparable effects on the growth of  

					these species. At a concentration of 10 µL/mL, EO1 exhibited the highest  

					inhibitory effect on root growth with a value of 98.12%, which was  

					significantly higher than the other oils tested. This trend persisted at 15  

					µL/mL and 20 µL/mL, with EO1 consistently achieving complete root  

					growth inhibition (100%). On the other hand, EO2, EO3, and EO5  

					exhibited remarkable inhibitory effects at concentrations of 10–20  

					µL/mL, with mustard green root inhibition ranging from 66.49% to  

					97.32%. In contrast, EO4 showed relatively low inhibition, with only  

					1.61% inhibition at 10 µL/mL and a maximum of 21.02% at 20 µL/mL  

					(Table 2 and Figure 1). When comparing root growth inhibition with the  

					effects reported in Table 1 on Brassica juncea growth, EO1 exhibited a  

					significantly stronger inhibitory effect on root growth than on shoot  

					growth, achieving complete inhibition at a lower concentration (10  

					µL/mL for root growth vs. 15 µL/mL for shoot growth). This indicates  

					that EO1 was more effective in inhibiting root growth than shoot  

					elongation. For EO5, a similar pattern was observed, although it was  

					more effective in inhibiting root growth (95.31% at 20 µL/mL). In  

					contrast, its effect on shoot growth was weaker, reaching only 71.04% at  

					the same concentration. EO2 and EO3 also followed this trend, showing  

					higher inhibition rates on roots than on shoots at all tested concentrations.  

					Notably, EO4 exhibited lower inhibitory effects on both root and shoot  

					growth, with shoot inhibition being higher and more pronounced than  

					root inhibition. These findings are consistent with previous studies on  

					essential oils and their phytotoxic effects. For example, Miranda et al.  

					(2015) reported that 1% essential oil from Hedychium coronarium  

					significantly reduced both initial and final seed germination rates in  

					Brassica juncea, similar to the strong inhibition observed in this study  

					with EO1. Furthermore, de Melo et al. (2017) found that essential oil  

					from Curcuma zedoaria inhibited the growth of Lactuca sativa (lettuce)  

					and Solanum lycopersicum (tomato), confirming that members of the  

					Zingiberaceae family, such as Lanxangia tsao-ko in this study, have  

					phytopathogenic potential.25 In comparison, the findings of the present  

					study highlight Lanxangia tsao-ko as a promising candidate for  

					bioherbicidal development due to its strong and consistent inhibitory  

					effects on both stem and root growth of Brassica juncea. Overall, root  

					growth of Brassica juncea appeared to be more sensitive to essential oils,  

					especially EO1, EO3 and EO5, than shoot growth, which may be useful  

					information when considering the potential application of these essential  

					oils in weed management strategies.  

					Allelopathic effectiveness of Lanxangia tsao-ko essential oil (EO1) on  

					Echinochloa crus-galli  

					Based on the results from the four essential oils tested on Brassica juncea,  

					the most allelopathic essential oil, EO1, was further evaluated for its  

					inhibitory potential against the invasive weed Echinochloa crus-galli  

					(barnyard grass). This weed is known for its aggressive growth and  

					significant negative impact on crop yield, especially in rice ecosystems.  

					The bioassay aimed to investigate the inhibitory effect of EO1 on both  

					shoot and root growth of E. crus-galli at different concentrations. The  

					results (Table 3) showed a strong dose-dependent inhibition of shoot and  

					root growth, with complete inhibition observed at higher concentrations.  

					At 1 µL/mL, shoot growth was inhibited by 77.50%, while root growth  

					was inhibited by 82.24%. As the concentration increased to 2 µL/mL, the  

					inhibitory effect became more pronounced, with 92.66% inhibition for  

					shoots and 96.12% for roots. At concentrations of 4, 8, and 16 µL/mL,  

					growth inhibition was nearly complete, with both shoot and root  

					inhibition exceeding 98%. Complete inhibition (100%) was observed at  

					concentrations of 8 µL/mL and above for both parameters (Table 3). In  

					the context of comparing the allelopathic effects of EO1 essential oil on  

					the invasive weed Echinochloa crus-galli (barnyard grass), it is valuable  

					to discuss findings from previous studies on other plant essential oils. For  

					1461  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					Trop J Nat Prod Res, April 2025; 9(4): 1457 - 1463  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					example, Bai et al. (2023) found that garlic essential oil had a strong  

					Conclusion  

					inhibitory effect (~88.34%) on the growth of E. crus-galli.26 However,  

					further safety studies in rice showed that garlic essential oil had no  

					significant inhibitory effect on rice seed germination. This demonstrates  

					that although garlic essential oil is effective against E. crus-galli, it can  

					be safely applied in rice-based systems, as it selectively inhibits this weed  

					without causing damage to rice. In another study, Wang et al. (2020)  

					evaluated essential oils from the roots, leaves, and flowers of spotted joe-  

					pye (Eutrochium maculatum) and their effects on seed germination and  

					seedling growth of Lolium perenne and E. crus-galli.27 The findings  

					indicated that essential oils from flowers were more effective in inhibiting  

					weed growth than essential oils from leaves and roots. Consistent with  

					these findings, the present study observed a similar dose-dependent  

					inhibitory response of EO1 on Brassica juncea and Echinochloa crus-  

					galli. Specifically, EO1 exhibited 76.06% inhibition of B. juncea root  

					growth at a concentration of 10 µL/mL, reaching complete inhibition  

					(100%) at higher concentrations of 15 and 20 µL/mL. This pattern is  

					consistent with the observations of Singh et al. (2012) on the dose-  

					dependent phytotoxicity of volatile essential oils.18 The consistency of  

					these findings across different studies further reinforces the potential of  

					essential oils, particularly those rich in specific bioactive compounds, as  

					effective natural herbicides for sustainable weed management. The strong  

					allelopathic activity of EO1 suggests the presence of potent bioactive  

					compounds capable of disrupting the physiological processes of weed  

					species. In addition, the complete inhibition of E. crus-galli at a  

					concentration as low as 4 µL/mL in the present study further supports its  

					efficacy, possibly due to a mechanism of action similar to that described  

					by Singh et al. (2012).18 The dose-dependent responses observed in both  

					studies highlight the importance of optimizing essential oil  

					concentrations to achieve the desired level of weed control without  

					negatively affecting non-target crops. These comparative findings  

					indicate that essential oils from a variety of plants, including Lanxangia  

					tsao-ko, garlic, and spotted joe-pye, have potent antiherbicidal properties.  

					However, the efficacy may vary depending on the plant part used and the  

					target weed species. This diversity in efficacy highlights the potential of  

					plant-derived essential oils as sustainable alternatives to synthetic  

					herbicides in weed management, especially for invasive species, such as  

					E. crus-galli. Therefore, the ability of EO1 to significantly inhibit the  

					growth of E. crus-galli highlights its potential application in sustainable  

					weed management practices, especially in farming systems affected by  

					this invasive species.  

					The study demonstrated that essential oils from EO1, EO2, EO3, EO4,  

					and EO5 significantly inhibited the growth of Brassica juncea and  

					Echinochloa crus-galli at various dose-response concentrations. EO1  

					exhibited the highest inhibitory effect, completely suppressing the growth  

					of E. crus-galli shoots and roots at concentrations of 4 µL/mL and above.  

					The strong phytotoxic effects of EO1 and EO4 are attributed to their high  

					content of 1,8-cineole, α-phellandrene, α-citral, endo-borneol, and  

					camphene, which have been previously reported for their allelopathic and  

					herbicidal properties. These findings support the potential application of  

					these essential oils as natural herbicides, providing a safer alternative to  

					chemical herbicides in sustainable agriculture. Future studies should  

					focus on identifying the specific phytochemical constituents responsible  

					for the inhibitory effects, particularly in EO1, and their underlying  

					mechanisms of action. Additionally, testing the efficacy of these essential  

					oils in real agricultural settings is crucial to evaluate their practical  

					applications. Investigating the synergistic effects of different essential  

					oils may enhance their overall efficacy, while optimizing dosage and  

					application methods could maximize weed suppression while minimizing  

					crop damage. Integrating these natural herbicides into existing  

					agricultural systems could contribute to sustainable weed management  

					and reduce dependence on synthetic chemicals, ultimately promoting  

					environmentally friendly farming practices.  
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