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ABSTRACT
Objective: To identify plants with nematicidal potential against Meloidogyne enterolobii and Nacobbus aberrans for 
potential use in sustainable agricultural practices.
Design/methodology/approach: Six aqueous extracts (AEs) from the leaves of Origanum vulgare, Foeniculum 
vulgare, Dracocephalum moldavica, Thymus vulgaris, Dysphania ambrosioides, and Melissa officinalis were evaluated 
for the control of second instar ( J2) juveniles of Meloidogyne enterolobii and Nacobbus aberrans. The solution 
obtained was designated as standard (100%) and was diluted with distilled water to concentrations of 25%, 
50% and 100%. Sterile distilled water was included as a test sample. Each concentration was repeated four 
times, using 400 J2/concentration. Mortality observations were performed at 6, 24 and 48 h. A nonparametric 
factorial analysis was performed using aligned ranks in R.
Results: The factorial analysis of variance for the main effects —P (Plant) and T (Time)— on the mortality of 
M. enterolobii (Me) and N. aberrans (Na) J2 showed highly significant differences (p0.05), as well as a significant 
P*T interaction effect. All aqueous extracts at 100% concentration caused the highest J2 mortality for M. 
enterolobii at 24 hours and for N. aberrans at 12 hours using the 25% concentration.
Limitations on study/implications: This study serves as a foundational step for future research and 
represents the first attempt to propose the use of these plant species for the control of root-knot nematodes 
through nematicidal activity.
Findings/conclusions: Our results demonstrate, for the first time, the in vitro nematicidal activity of plant 
extracts of Dysphania ambrosioides, Melissa officinalis, Foeniculum vulgare and Thymus vulgaris against the nematodes 
M. enterolobii and N. aberrans. These findings support the need for further research under soil conditions and 
metabolomic studies to identify the active compounds responsible for this effect.
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INTRODUCTION
	 Root-knot nematodes are considered among the most important soil-borne 
phytoparasites. They are responsible for economic losses in agricultural crop productivity 
exceeding 170 billion USD annually worldwide (Bernard et al., 2017). Their polyphagous 
capacity and considerable phenotypic plasticity have allowed them to establish in various 
geographical areas, where they can achieve higher rates of infection, development, and 
reproduction (Mbow et al., 2019). This, in turn, poses significant challenges for agricultural 
systems due to their impact on both crop yield and quality.
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	 In the search for more sustainable and environmentally friendly alternatives to chemical 
pesticides for the control of various plant pathogens, several strategies are being developed 
that involve the use of phytochemicals. In recent years, there has been a significant increase 
in scientific and industrial interest in the development of new biopesticides, with plant 
extracts gaining prominence over the last decade as a sustainable and ecological alternative 
(Khursheed et al., 2022). Interest in extracts obtained from various plants lies in their 
content of bioactive compounds —such as alkaloids, terpenoids, phenols, and saponins— 
that have demonstrated nematicidal properties by interfering with the physiological and 
metabolic processes of nematodes. These include motility, glycolysis, giant cell formation, 
neurotransmission, the urea cycle, polyamine synthesis, antioxidant activity, and nematode 
reproduction (Subramanian et al., 2017; Naboulsi et al., 2018). Metabolites such as 
kaempferol and its derivatives have been shown to affect root-knot nematode invasion, 
acting as defense compounds against these microorganisms by reducing gall formation 
in tomato plants (Solanum lycopersicum L.) and inhibiting egg hatching (Chin et al., 2018; 
Zhao et al., 2023). Other compounds —such as quercetin, myricetin, rutin, patuletin, 
and glyceollin— produced by various antagonistic plants have also been studied for their 
nematicidal properties (Faizi et al., 2011; Hamaguchi et al., 2019). Despite advances in 
this field of research, the number of plant species analyzed for such properties remains 
limited. Therefore, the objective of the present study was to evaluate Origanum vulgare, 
Foeniculum vulgare, Dracocephalum moldavica, Thymus vulgaris, Dysphania ambrosioides, and 
Melissa officinalis as potential plant species with nematicidal activity against Meloidogyne 
enterolobii and Nacobbus aberrans.

MATERIALS AND METHODS
	 Six aqueous extracts (AE) from the leaves of Origanum vulgare, Foeniculum vulgare, 
Dracocephalum moldavica, Thymus vulgaris, Dysphania ambrosioides, and Melissa officinalis 
were evaluated for the control of second-stage juveniles ( J2) of Meloidogyne enterolobii and 
Nacobbus aberrans. A total of 50 g of plant leaves were macerated in 200 mL of distilled 
water for 48 hours. The resulting mixture was blended and filtered through Whatman 
No. 1 filter paper. The solution obtained was designated as the standard (100%) and 
subsequently diluted with distilled water to obtain concentrations of 25%, 50%, and 
100%. Sterile distilled water was included as a control treatment. Each concentration 
was replicated four times, using 400 J2 per concentration. Mortality observations were 
recorded at 6, 24, and 48 hours.
	 For the efficacy tests, 140 L of each concentration were placed into ELISA plates 
(Thermo Scientific, Nunclon™ Delta Surface). In each well, 100 J2 nematodes —obtained 
from tomato plants (Solanum lycopersicum) cultivated monoxenically under greenhouse 
conditions at the Colegio de Postgraduados, Montecillo Campus— were added. Each 
concentration was replicated four times, for a total of 400 J2 per concentration evaluated. 
The plates were incubated in a controlled growth chamber (APT.line™ KBWF model, 
E5.1) at 281°C (Pagamas and Nawata, 2007).
	 Since the assumption of normality in the distribution of residuals was not met in the 
factorial analysis of variance of the original data, a non-parametric factorial analysis 
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based on the use of aligned ranks was employed. This methodology involves centering or 
aligning the data by subtracting the group mean from each observation. The aligned data, 
corresponding to the desired main and interaction effects, are then ranked, and parametric 
tests are applied to these aligned ranks (Wobbrock et al., 2011). Following this analysis, 
pairwise mean comparisons were performed using Tukey’s test on the adjusted group 
means. Three separate analyses were conducted according to the extract concentration 
used: 1) Factor 1 (six different plant extracts and a control consisting of distilled water), 
Factor 2 (three exposure times to the extract), at a 25% extract concentration; 2) the same 
two factors as the previous set, at a 50% extract concentration; 3) the same two factors 
as the first set, at a 100% extract concentration. All analyses were performed using the 
RStudio statistical software package. The experiments were conducted under a completely 
randomized design. To determine nematode mortality, individuals showing immobility 
were stimulated with a fine bristle near the cephalic region and then maintained in sterile 
water for 24 hours. Nematodes that did not move after this procedure were considered 
dead.

RESULTS AND DISCUSSION
	 The factorial analysis of variance of the main effects, P (Plants) and T (Time), for the 
variable mortality of J2 of Meloidogyne enterolobii (Me) and Nacobbus aberrans (Na) indicated 
highly significant differences (p0.05), as well as a significant interaction effect between P 
and T. All aqueous extracts evaluated at a 100% concentration achieved higher mortality in 
J2 of M. enterolobii after 24 hours of exposure (Table 1). Furthermore, it was observed that 
as both the concentration and exposure time increased, the mortality of J2 M. enterolobii 
with all evaluated extracts progressively increased.
	 During the first 6 hours of exposure, significant differences (p0.05) were observed 
among the plant species evaluated at a 25% concentration. The Melissa officinalis leaf extract 
achieved the highest mortality percentage (39%) compared to the control (4%). This was 
followed by extracts from Foeniculum vulgare and Thymus vulgaris, which reached mortality 
rates above 30% (Figure 1).
	 The remaining extracts ranged between 25% (Dysphania ambrosioides) and 30% (Origanum 
vulgare). Only the Dracocephalum moldavica leaf extract showed a lower mortality percentage 
(20%) compared to the other extracts evaluated (p0.05); however, its performance was still 
superior to the mortality observed in the control group. From 12 hours of exposure onward, 

Table 1. Maximum mortality of Meloidogyne enterolobii J2 juveniles in relation to concentration and exposure 
time for each evaluated extract.

Extract Concentration (%) Exposure time (h) Mortality (%)
Origanum vulgare 100 24 100

Foeniculum vulgare 100 24 100

Dracocephalum moldavica 100 24 100

Thymus vulgaris 100 24 100

Dysphania ambrosioides 100 24 100

Melissa officinalis 100 24 100
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mortality of M. enterolobii J2 juveniles was homogeneous, as all aqueous extracts evaluated 
achieved mortality rates higher than 80%. Specifically, the plant species Foeniculum vulgare, 
Dracocephalum moldavica, Thymus vulgaris, Dysphania ambrosioides, and Melissa officinalis 
reached 100% mortality at 24 hours (Figure 1).
	 This behavior positively increased mortality as the concentration of the aqueous extract 
increased from 50% to 100% (Figures 2 and 3). Starting at 6 hours of exposure at a 50% 
concentration, leaf extracts of Foeniculum vulgare, Dracocephalum moldavica, Thymus vulgaris, 
and Dysphania ambrosioides achieved mortality rates of Me J2 exceeding 50% compared 
to the control (Figure 2). An exponential increase in Me J2 mortality was observed at 
100% concentration from 6 hours of exposure in all extracts evaluated, reaching maximum 

Figure 1. Effect of 25% aqueous plant extracts on the mortality of M. enterolobii. A: Origanum vulgare; B: 
Foeniculum vulgare; C: Dracocephalum moldavica; D: Thymus vulgaris; E: Dysphania ambrosioides; F: Melissa officinalis; 
T: Control. Test: Tukey. Alpha0.05. Degrees of freedom (df)6. Means sharing the same letter are not 
significantly different (p0.05).

Figure 2. Effect of 50% aqueous plant extracts on M. enterolobii mortality. A: Origanum vulgare; B: Foeniculum 
vulgare; C: Dracocephalum moldavica; D: Thymus vulgaris; E: Dysphania ambrosioides; F: Melissa officinalis; T: Control. 
Test: Tukey. Alpha0.05. df6. Means sharing the same letter are not significantly different (p0.05).
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mortality (100%) of Me J2 after 24 hours of exposure, with significant differences (p0.05) 
compared to the control (Figure 3).
	 In turn, the mortality observed in J2 of Nacobbus aberrans (Na) with all the aqueous 
extracts evaluated at a 25% concentration showed greater effectiveness after 12 hours of 
exposure (Table 2).
	 Similarly, it was observed that as the concentration and exposure time increased (12 
and 24 h), the mortality of Na in all evaluated extracts exceeded 95% compared to the 
control, with highly significant differences (p0.05). However, unlike Me, Nacobbus aberrans 
reached 100% mortality after 12 hours of exposure at the lowest concentration of most 
evaluated extracts compared to the control (Figure 4). Similar to Me, the leaf extracts of 
Melissa officinalis and Thymus vulgaris at the lowest concentration (25%) showed the highest 
mortality rates (27% and 22%, respectively) within the first 6 hours of exposure, compared 
to the control and with significant differences from the other evaluated extracts (Figure 
4). These were followed by Foeniculum vulgare (17%) and Origanum vulgare (15%). Although 
the extracts of Dracocephalum moldavica and Dysphania ambrosioides recorded the lowest J2 
mortality rates of N. aberrans among the evaluated extracts (p0.05), their effectiveness 
remained higher than that of the control.

Figure 3. Effect of 100% aqueous plant extracts on M. enterolobii mortality. A: Origanum vulgare; B: Foeniculum 
vulgare; C: Dracocephalum moldavica; D: Thymus vulgaris; E: Dysphania ambrosioides; F: Melissa officinalis; T: Control.
Test: Tukey. Alpha0.05. df6. Means sharing the same letter are not significantly different (p0.05).

Table 2. Maximum mortality of J2 juveniles of Nacobbus aberrans in relation to the concentration and 
exposure time for each evaluated extract.

Extracts Concentration (%) Exposure time (h) Mortality (%)
Origanum vulgare 25 24 100

Foeniculum vulgare 25 12 100

Dracocephalum moldavica 25 12 100

Thymus vulgaris 25 12 100

Dysphania ambrosioides 25 12 100

Melissa officinalis 25 12 100
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	 The mortality observed with the Melissa officinalis extract remained the highest (43%) 
at the same exposure time (6 hours) and at a 50% concentration compared to the other 
evaluated extracts (Figure 5), followed by Foeniculum vulgare (41%). Extracts based on 
Origanum vulgare, Dracocephalum moldavica, Thymus vulgaris, and Dysphania ambrosioides 
showed N. aberrans J2 mortality ranging between 12% and 22%. Although the mortality 
recorded with these extracts was lower than that of the two aforementioned plant species, 
they still had a significant effect (p0.05) on Na mortality compared to the control. As the 
concentration of the evaluated extracts increased to 100% (Figure 6), J2 control was similar 
to that observed in M. enterolobii. However, Na proved to be more susceptible to these 

Figure 4. Effect of aqueous plant extracts at 25% concentration on the mortality of N. aberrans. A: Origanum 
vulgare; B: Foeniculum vulgare; C: Dracocephalum moldavica; D: Thymus vulgaris; E: Dysphania ambrosioides; F: 
Melissa officinalis; T: Control. Test: Tukey. Alpha0.05. df6. Means sharing a letter are not significantly 
different (p0.05).

Figure 5. Effect of aqueous plant extracts at 50% concentration on the mortality of N. aberrans. A: Origanum 
vulgare; B: Foeniculum vulgare; C: Dracocephalum moldavica; D: Thymus vulgaris; E: Dysphania ambrosioides; F: 
Melissa officinalis; T: Control. Test: Tukey. Alpha0.05. df6. Means with the same letter are not significantly 
different (p0.05).
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extracts, as control rates greater than 80% were observed from the lowest concentration 
starting at 12 hours of exposure, with all evaluated species showing effectiveness.
	 The observed behavior can be explained by the specific biochemical characteristics 
of the evaluated plant species, as well as by the effect of the undiluted pure extract 
concentration. In aqueous extracts, it is more likely to obtain secondary metabolites 
with hydrophilic or moderately polar properties, such as certain phenols, tannins, and 
triterpenes, which could influence the results obtained in terms of the observed mortality. 
Within these groups, compounds such as kaempferol can be found. This metabolite and 
its derivatives have shown the ability to restrict the motility of Meloidogyne incognita and 
exhibit repellent effects on this species by inhibiting its penetration rate in tomato (Solanum 
lycopersicum L.) roots, resulting in a lower gall index due to reduced penetration (Zhao et al., 
2023). A similar effect has been observed in the extract of false arnica (Heterotheca inuloides), 
which inhibits egg hatching and J2 motility of N. aberrans (Rodríguez-Chávez et al., 2019). 
This plant species has been reported to possess pesticidal properties associated with its 
high content of quercetin- and kaempferol-type flavonoids (Rodríguez-Chávez et al., 2017). 
These metabolites, like the flavonol myricetin, have been shown not to require large doses 
to exert a nematicidal effect on Meloidogyne species, as reported by Wuyts et al. (2006). 
They observed that concentrations of 46 g ml1 of kaempferol, quercetin, and myricetin 
repel and limit the mobility of M. incognita juveniles. Similarly, in this study, despite using a 
small volume (140 l) of the aqueous extracts evaluated, all showed a positive effect on the 
mortality of the root-knot nematodes studied.
	 The aqueous leaf extracts of Dysphania ambrosioides, Melissa officinalis, Foeniculum vulgare, 
and Thymus vulgaris, and their effect on the mortality of Nacobbus aberrans and Meloidogyne 
enterolobii, may be related to the metabolites present in these plants. All of these species 
have been reported to contain compounds such as quercetin and kaempferol (Barros et 
al., 2013; Petrison et al., 2022; Shamkant et al., 2014; Komaki et al., 2015). However, 

Figure 6. Effect of aqueous plant extracts at 100% concentration on the mortality of N. aberrans. A: Origanum 
vulgare; B: Foeniculum vulgare; C: Dracocephalum moldavica; D: Thymus vulgaris; E: Dysphania ambrosioides; F: 
Melissa officinalis; T: Control. Test: Tukey. Alpha0.05. df6. Means with the same letter are not significantly 
different (p0.05).
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the heterogeneous susceptibility observed between the two nematodes to these extracts 
may likely be explained by differences in chemosensory receptors, the binding affinities 
of f lavonoid receptors, cellular signaling, and the permeability of metabolites through the 
cuticle in the different nematode species, or by gene expression prior to nematode infection 
—although this has not yet been studied. For example, the concentration of lauric acid 
has been shown to influence the expression of the Mi-flp-18 gene (Dong et al., 2016). 
It was demonstrated that low concentrations (0.5-2.0 mM) of lauric acid from the root 
exudates of crown daisy (Chrysanthemum coronarium) attract Meloidogyne incognita, whereas 
a higher concentration (4.0 mM) repels the nematode. However, there is a lack of studies 
on the factors that regulate this gene expression. While some investigations show that root 
exudates regulate the expression of genes such as flp, which encode FMRFamide-like 
peptides —a diverse group of neuropeptides involved in nematode feeding, reproduction, 
and mobility, playing a key role in nematode chemotaxis (Peymen et al., 2014 )— it remains 
unknown which specific components of the exudates are involved in genetic regulation and 
what factors trigger that signaling.
	 Although research is increasingly focused on understanding the dynamics between 
metabolomics and interactions with pathogens, our knowledge of the molecular responses 
triggered by attractants, repellents, and toxins within the nematode’s body —and their 
impact on host crops under greenhouse or field conditions, including their effectiveness in 
controlling root-knot nematodes, potential phytotoxicity on the host plant, or their effect 
on the microbial loop— remains limited.

CONCLUSIONS
	 To the best of our knowledge, our results demonstrate for the first time the in vitro 
nematicidal activity of plant extracts from Dysphania ambrosioides, Melissa officinalis, 
Foeniculum vulgare, and Thymus vulgaris against the root-knot nematodes Nacobbus aberrans 
and Meloidogyne enterolobii. These plant species are proposed as subjects for future research 
aimed at identifying additional compounds responsible for their nematicidal activity and 
at providing non-toxic alternative chemical products for crop protection.

ACKNOWLEDGMENTS
	 We thank the Consejo Mexiquense de Ciencia y Tecnología for the financial support provided through 

project PI EESP2024-009, which made this research possible, and the Colegio de Postgraduados, Campus 

Montecillo, for their collaboration in carrying out this work.

REFERENCES 
Bernard, C., Egnin, M. and Bonsi, C. (2017). Nematology: concepts, diagnosis and control. InTech, Rijeka, 

Croatia. pp 40-44. DOI:10.5772/intechopen.68958
Mbow, C., Rosenzweig, C., Barioni, L.G.,Benton, T.G., Herrero, M., Krishnapillai, M., Liwenga, Pradhan, 

E. P.,  RiveraFerre, M.G., Sapkota, T., Tubiello, F.N. and Xu, Y. (2019). Food Security Supplementary 
Material. In: Climate Change and Land: an IPCC special report on climate change, desertification, 
land degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial 
ecosystems. Vancouver, British Columbia. ACM Press. pp143-146.

Khursheed, A., Manzoor, A.R., Vikrant, J., Rouf, W. A., Shahid, R., Rukhsana, N., Nisar, A.M. and 
Sheikh, A.M. (2022). Plant based natural products as potential ecofriendly and safer biopesticides: A 



201 AGRO PRODUCTIVIDAD 2025. https://doi.org/10.32854/1k8wxf07

comprehensive overview of their advantages over conventional pesticides, limitations and regulatory 
aspects. Microbial Pathogenesis,173:105854. https://doi.org/10.1016/j.micpath.2022.105854.

Subramanian, P., Byung-Ju, O., Vimalraj, M., Kook, L.J., Chang-Muk, L., Joon-Soo, S., Choon, J.K. and 
Bum-Soo, H. (2017). Differential Metabolic Profiles during the Developmental Stages of Plant-
Parasitic Nematode Meloidogyne incognita. International Journal of Molecular Sciences.18(7):1351. https://
doi.org/10.3390/ijms18071351

Naboulsi, I., Aboulmouhajir, A., Lamfeddal, K., Bekkaoui, F. and Abdelaziz, Y. (2018). Plants extracts and 
secondary metabolites, their extraction methods and use in agriculture for controlling crop stresses and 
improving productivity: A review. Academia Journal of Medicinal Plants. 6(8): 223-240. doi: 10.15413/
ajmp.2018.0139.

Chin, S., Behm C.A. and Ulrike, M. (2018). Functions of Flavonoids inPlant–Nematode Interactions. Plants. 
7(4):85. https://doi.org/10.3390/plants7040085.

Zhao, W., Jingjing, L., Huang, H., Jinshan, Y., Jiaping, F., Sun, L., Rui, Y., Mengjia, Z., Jianli, W. and Shaohui 
W. (2023). Tomato defence against Meloidogyne incognita by jasmonic acid-mediated fine-tuning of 
kaempferol homeostasis. New Phytologist 238: 1651-1670. doi: 10.1111/nph.18837.

Faizi, S.,Fayyaz, S., Bano, S., Yawar Iqbal, E.,Siddiqi, H. and Naz, A.(2011). Isolation of nematicidal 
compounds from Tagetes patula L. yellow flowers: Structure–activity relationship studies against cyst 
nematode Heterodera zeae infective stage larvae. Journal of Agricultural and Food Chemistry. 59(17):9080–
9093. doi: 10.1021/jf201611b.

Hamaguchi, T., Sato, K., Vicente, C. S. L., and Hasegawa, K. (2019). Nematicidal actions of the marigold 
exudate -terthienyl: oxidative stress-inducing compound penetrates nematode hypodermis. Biol Open 
8(4): bio038646. doi: 10.1242/bio.038646.

Pagamas, P. y Nawata, E. (2007). Sensitive stages of fruit and seed development of chili pepper (Capsicum annuum 
L. var. Shishito) exposed to high-temperature stress. Scientia Horticulturae. 117(1):21-25. doi:10.1016/j.
scienta.2008.03.017

Wobbrock, J.O., Findlater, L., Gergle, D. and Higgins, J.J. (2011).The Aligned Rank Transform for 
nonparametric factorial analyses using only ANOVA procedures. Proceedings of the ACM Conference 
on Human Factors in Computing Systems (CHI ’11). Vancouver,British Columbia (May 7-12, 2011). 
New York: ACM Press, pp.143-146.

Zhao, W., Jingjing, L., Huang, H., Jinshan, Y., Jiaping, F., Sun, L., Rui, Y., Mengjia, Z., Jianli, W. and Shaohui 
W. (2023). Tomato defence against Meloidogyne incognita by jasmonic acid-mediated fine-tuning of 
kaempferol homeostasis. New Phytologist 238: 1651-1670. doi: 10.1111/nph.18837.

Rodríguez-Chávez, J.L., Franco-Navarro, F. y Delgado,G. (2019). Actividad nematicida  in vitro  de 
cadinenos naturales y semisintéticos de Heterotheca inuloides contra el nematodo fitoparásito Nacobbus 
aberrans (Tylenchida: Pratylenchidae). Manejo de plagas. Ciencia. 75, 1734-1742. doi: 10.1002/PS.5294.

Rodríguez-Chávez, J.L., Egas, V., Linares, E., Bye, R., Espinosa-García, F.J y Delgado, G. (2017). Árnica 
mexicana (Heterotheca inuloides Cass. Asteraceae: Astereae): Usos etnomédicos, constituyentes químicos 
y propiedades biológicas. Journal Etnofarmacol. 4, 39-63. doi: 10.1016/j.jep.2016.11.021.

Wuyts, N., Swennen, R. and De Waele, D. (2006). Effects of plant phenylpropanoid pathway products and selected 
terpenoids and alkaloids on the behaviour of the plant-parasitic nematodes Radopholus similis, Pratylenchus 
penetrans and Meloidogyne incognita. Nematología. 8:89-101. doi: 10.1163/156854106776179953.

Barros,L., Pereira, E., Calhelha, R.C., Dueñas, M., Carvalho, A.M. and Santos-Buelga, C.(2013). Bioactivity 
and chemical characterization in hydrophilic and lipophilic compounds of Chenopodium ambrosioides. 
Journal of Functional Foods. 5(4):1732-1740. https://doi.org/10.1016/j.jff.2013.07.019

Petrisor, G., Motelica, L., Craciun, L.N., Oprea, O.C., Ficai, D. and Ficai, A. (2022).  Melissa officinalis: 
Composition, Pharmacological Effects and Derived Release Systems-A Review. Intrnational Journal of 
Molecular Sciences. 23(7):3591. doi: 10.3390/ijms23073591.

Shamkant, B.B., Vainav, V. P. and Atmaram, H. B. (2014). Foeniculum vulgare Mill: A Review of Its Botany, 
Phytochemistry, Pharmacology, Contemporary Application, and Toxicology. 842674. doi: 
10.1155/2014/842674.

Komaki, A., Faeghe, H., Shahidi, S. and Negar, B. (2015). Study of the effect of extract of Thymus vulgaris 
on anxiety in male rats. Journal of Traditional and Complementary Medicine. 6(3): 257-261. https://doi.
org/10.1016/j.jtcme.2015.01.001

Dong, L., Jiang, X., Chen, S., Xiaolin, Li. and Zuo, Y. (2016). Mi-flp-18 AND Mi-mpk-1 GENES are potential 
targets for Meloidogyne incognita control. Journal of Parasitology. 102(2):208-13. doi: 10.1645/15-768.

Peymen, K., Watteyne, J., Frooninckx, L., Schoofs, L. and Beets, I. (2014). The FMRFamide-like peptide 
family in nematodes. Frontiers in endocrinology. 5(90):1-21. https://doi.org/10.3389/fendo.2014.00090

https://doi.org/10.1016/j.micpath.2022.105854
https://doi.org/10.3390/ijms18071351
https://doi.org/10.3390/ijms18071351
https://doi.org/10.3390/plants7040085
https://doi.org/10.1016/j.jff.2013.07.019
https://doi.org/10.1016/j.jtcme.2015.01.001
https://doi.org/10.1016/j.jtcme.2015.01.001
https://doi.org/10.3389/fendo.2014.00090

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk132725388
	_Hlk132727051
	_Hlk132728200
	_Hlk171507018
	_GoBack
	_Hlk194998398
	_GoBack
	_GoBack
	_Hlk173492936
	_Hlk200515198
	_gjdgxs
	_Hlk200513812
	_Hlk196126445
	_Hlk170301911
	_Hlk169872775
	_Hlk117844349
	_Hlk170157652
	_Hlk170980061
	_Hlk170815771
	_Hlk170815907
	_Hlk170816003
	_Hlk170816997
	_Hlk170816653
	_Hlk178193753
	_Hlk178193864
	_Hlk178193793
	_Hlk178193718
	_2s8eyo1
	_Hlk176295950
	_Hlk185504952
	_Hlk185504624
	_Hlk185504633
	_Hlk185615951
	_Hlk185616840
	_Hlk185504654
	_GoBack
	_Hlk185504432
	_Hlk180671788
	_Hlk188264402
	_Hlk188264197
	_Hlk180673636
	_Hlk188576165
	_Hlk188576644

