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In vitro nematicidal activity of composts from Crotalaria retusa and Crateva adansonii on Meloidogyne enterolobii and assessment of their phytotoxicity on tomato


ABSTRACT
Meloidogyne enterolobii (Root-knot nematode) is a highly virulent Meloidogyne species that poses a serious threat to agricultural production, particularly vegetable crops. The present study explores an effective and eco-friendly management option in assessing the effect of compost teas (CT) derived from Crateva adansonii (Ca) and Crotalaria retusa (Cr), applied at different concentrations (25%, 50%, 75%, and 100%), on the mortality of M. enterolobii J2s and egg hatching, at various exposure times. In addition, the phytotoxicity of the two composts on tomato under greenhouse conditions was evaluated. The results showed that the mortality of M. enterolobii J2s increased significantly with increasing CT concentrations and longer exposure times. After 72 h, CTs from Ca and Cr caused M. enterolobii J2 mortality rates of 61.40% and 58.80%, respectively. Egg hatching was significantly inhibited by up to 28% and 29.80% for Ca and Cr, respectively, versus 4.4% for SDW after 8 days of exposure. Seed germination rates were 100% and 92% in the Ca and Cr composts, respectively. Plant growth was stimulated by the composts as indicated by the increase in plant height and, in some cases, in leaf number. The composts from Ca and Cr, and their teas are promising alternatives to chemicals in the management of root-knot nematodes, and they represent a source of nutrients for plant growth.
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1. INTRODUCTION
Root-knot nematodes (Meloidogyne spp., RKN) are one of the major biotic constraints in agricultural production (Khan et al., 2021). They have a significant economic impact worldwide and cause damage to more than 3,000 plant species (Khder et al., 2025). The yield losses caused by these nematodes range from 25 to 100% (Seid et al., 2015). The species M. enterolobii is considered the most aggressive RKN species due to its significant damage to host plants, high reproductive potential and ability to overcome the resistance mechanisms of crops that are generally resistant to other species (Nagachandrabose et al., 2024).
Various strategies have been developed to reduce the impact of RKNs, including crop rotation, solarisation, the use of biocontrol agents, the use of resistant cultivars, and the application of chemical nematicides (Khder et al., 2025). However, the application of these methods is limited by various factors such as host plant species diversity, inconsistent efficacy of biocontrol agents, target RKN species involved, difficulties in transferring RKN resistance genes to susceptible crops, and difficulties in expressing existing genes (e.g. Mi) in some conditions (Regmi and Desaeger, 2020; Vasantha-Srinivasan et al., 2025). Despite their various adverse effects, synthetic nematicides remain the dominant nematode management method (Khder et al., 2025). Therefore, it is crucial to intensify research to develop alternative, sustainable, eco-friendly and effective management strategies.
The use of organic matter in the form of compost or vermicompost and their derivatives is a promising approach to overcome the challenge posed by RKNs (Bouchtaoui et al., 2024). Remarkable progress has been made in compost formulation and production to combat soil-borne pathogens (Rosskopf et al., 2020). The use of fermented aqueous extracts of compost, commonly known as compost tea, has been found to be effective in controlling crop diseases and pests (Yatoo et al., 2021; Rehman et al., 2023). Compost tea (CT) is an infusion containing soluble nutrients, microorganisms and phytochemicals, that can suppress pathogens through various mechanisms such as antibiosis, hyperparasitism and the release of phenolic compounds and toxic chemicals (ammonia, zinc, and antibiotics) (Rehman et al., 2023). However, a number of previous reports have indicated that the level of effectiveness of CT depends on the target organisms, type of compost (inputs, maturity, composition), and methods used to prepare the tea (aeration, fermentation time, etc.), with the compost type representing a key factor (Yin et al., 2025). 
The use of pesticidal plants in compost production could be advantageous by providing eco-friendly management of RKNs in addition to soil fertilization. Some species of Fabaceae (e.g. Crotalaria retusa) and Capparaceae (e.g. Crateva adansonii) have attracted considerable attention in crop disease and pest management (Sanyaolu et al., 2019; Cruz-Rodríguez et al., 2020). These species are found in several regions of the world, particularly in Africa (Yaradua et al., 2018; Christiana et al., 2019). They are all sources of natural compounds, including phenols, flavonoids, tannins, alkaloids, saponins, sterols, and triterpenoids, which contribute to their pesticidal properties (Mignanwandé et al., 2020; Dauphinais et al., 2023). The insecticidal and/or nematicidal potential of aqueous and methanolic extracts from these species has been studied through various in vitro and in vivo bioassays with encouraging results (Sanyaolu et al., 2019; Honório et al., 2025). The use of composts derived from these plants appears to be a more practical approach for managing RKNs. However, few studies have addressed the efficacy and application doses of the compost made from them on RKNs. Therefore, this study aimed to investigate the suppressive potential of composts from Crateva adansonii and Crotalaria retusa on M. enterolobii. Specifically, the potential of teas from their composts in suppressing infective juvenile stages and inhibiting egg hatching under in vitro conditions was evaluated. Additionally, the phytotoxicity of the composts was assessed using tomato. 

2. MATERIAL AND METHODS 
2.1. Compost tea preparation 
[bookmark: _Hlk208737116]Crateva adansonii (DC., Capparaceae) and Crotalaria retusa (L., Fabaceae), known for their pesticidal effects, were used in this study. The biomass of these plants was collected at the experimental field of the Nematology Unit at Sékou, Benin (6°37'30.8’N, 002°13'56.9’E, 74 m asl) located in the Guinean biogeographical zone (Affokpon et al., 2021). The composts were produced individually using mainly the plant biomass and poultry manure, following the Berkley high-temperature aerobic composting method (Misra et al., 2005). The compost teas (CT) were then prepared using the technique described by Kerkeni et al. (2007) and Abdel-Bary et al. (2014) with a compost/sterile distilled water ratio of 1:5 (w/v) (Gonzalez-Hernandez et al., 2022).

2.2 Chemical characterisation  

Samples (500 g) of each compost were taken after they reached maturity (120 days after composting) and analysed for their chemical composition in the Laboratory of Soil Sciences, University of Abomey-Calavi, Benin. The pH (water) and electrical conductivity (EC) were measured from a mixture of compost and distilled water at ratio 1:2.5 (v:v) using the potentiometric method (Jackson, 2005) and a conductometer, respectively. Total carbon (C) and total nitrogen (N) were determined using the Kjeldahl method (Kjeldahl, 1883) while nitric nitrogen (NO₃⁻-N) and ammoniacal nitrogen (NH₄⁺-N) were analysed using the Fleck method (Fleck, 1967). Furthermore, the assimilable phosphorus (P) was measured using the Bray I method (Bray and Kurtz, 1945). Finally, the Helmke and Sparks method was used to determine total potassium (K) and bases (Ca2+, Mg2+) (Helmke and Sparks, 1996). 

2.3 Microbial characterisation
The microbial compositions of the composts were determined using serial dilution plate techniques following the method described by Karapantzou et al. (2023). Sample (25 g) of each compost was ground in a Stomacher with sterile distilled water (SDW; 225 mL) for 5 min and decanted to separate the liquid from the solid. Serial dilutions (10-1 to 10-5) were prepared for isolation and enumeration of the microorganism populations on different selective culture media: nutrient agar at 30 °C for total aerobic flora, agar for fungi, Violet Red Bile Lactose agar at 44°C and 37°C for faecal and total coliforms, respectively, Harlequin™ Tryptone Bile Glucuronide agar at 37°C for Escherichia coli, Bile Esculin agar at 37°C for Enterococcus spp., Tryptose Sulfite Neomycin agar after pre-enrichment on buffered peptone water for Clostridium spp.,  and Triple Sugar Iron agar at 37°C for Salmonella spp. (Domene et al., 2025). Plates were inoculated by surface or deep plating of 1 mL of the compost dilutions in 9-cm diameter Petri dishes containing the corresponding media, using three replicates per dilution. Except for the total aerobic flora, which was incubated for 72 hours, all other microorganisms were incubated for 24 hours at the aforementioned temperatures. Afterward, the colonies visible on interpretable Petri dishes were counted, following standard microbiological practices. Bacterial load was calculated using two consecutive dilutions. The bacterial/fungal load was expressed in colony-forming units (CFU)/g of compost using the following formula (Dutruc-Rosset, 2003): 
N = 
Where: N: Number of CFU per gram compost; Σ colonies: Sum of colonies in interpretable plates; V: Volume of compost dilution inoculated; n1: Number of plates considered at the first dilution selected; n2: Number of plates considered at the second dilution selected; d1: Factor for the first dilution selected. 

[bookmark: _Toc170381367]2.4 Preparation of nematode inoculum  
A pure population of M. enterolobii previously maintained on celosia (Celosia argentea L.) in the greenhouse of the Nematology Unit, University of Abomey-Calavi, Benin, was multiplied on tomato cv. Padma 108 F1 for eight weeks at 36 ± 2 °C. The mature egg masses were manually removed from the roots using tweezers and rinsed three times with SDW. Using sterile glass rods, the egg masses were broken in SDW and transferred to 10-cm diameter sieves lined with blotting paper. The sieves were then placed in plastic containers containing SDW and incubated at laboratory temperature (28 ± 2 °C) for the hatching of second-stage juveniles (J2s). After 24 hours, the freshly hatched J2s were collected, concentrated using a 20 μm sieve, and directly used in the experiment. To obtain the eggs, the egg masses were crushed in SDW and the resulting suspension was filtered to remove any released J2s using blotting paper. The eggs were then recovered using a spray bottle, concentrated using a 38 μm sieve, and immediately used.
[bookmark: _Toc170381371]2.5 In vitro bioassay 
Two in vitro experiments, repeated once, were conducted to assess the suppressive effect of the CT on M. enterolobii J2 mortality and egg hatching. For each CT, four concentrations were prepared using the dilution method: 25%, 50%, 75% and 100%. 
2.5.1 Juvenile mortality bioassay
The suppressive effect of the CT on J2s was evaluated in vitro based on exposure time. Nine treatments were assessed: four concentrations (25%, 50%, 75% and 100%), two CTs (Ca and Cr), and a control (SDW). A 170 μl aliquot of 100 ± 2 J2s was inoculated into individual Petri dishes (55-mm diameter) containing 5 mL of a single treatment, using an Eppendorf micropipette. The Petri dishes were arranged in a completely randomised design with five replicates on the laboratory bench at ambient temperature (28±2°C). The number of dead J2s was counted using the technique described by Gebrehana et al. (2025) after 12, 24, 48 and 72 hours of exposure to CT using a light microscope (20 x magnification, Olympus CX31). 

The percentage of J2 mortality was determined using the following formula: 

J2 mortality (%) = (Dead J2 number / Total J2 number) x 100
2.5.2. Hatching inhibition bioassay
As described for the J2 mortality bioassay, nine treatments were evaluated: four concentrations (25%, 50%, 75% and 100%), two CTs (Ca and Cr) and a control (SDW). Using an Eppendorf micropipette, 200 μl aliquot of 100 ± 5 eggs was inoculated into Petri dishes (55-mm diameter) containing 5 mL of individual treatment. The treatments were arranged in a completely randomised design with five replicates on the laboratory bench at 29±3°C. The number of hatched J2s was counted 2, 4, 6 and 8 days after exposure to each treatment (Machal et al., 2025) using a light microscope as above. The hatching inhibition rate was determined as follows:

Egg hatching inhibition (%) = (number of unhatched eggs / Total number of eggs) x 100

2.6 Phytotoxicity assessment 
Two experiments, repeated once, were carried out to assess the effect of the two composts on tomato germination and seedling growth. Each compost was mixed to sterilized soil to establish four ratios: 25%, 50%, 75%, and 100% (vol/vol); sterilized soil alone represented the control (0%).
For the seed germination assay, five tomato (cv. Padma 108 F1) seeds were sown in seed trays (55-cm³ capacity) filled with the above treatments, following completely randomized design with five replications (Hernández-Rodríguez et al., 2017). Trays were watered daily with 6 mL distilled water per hole and maintained for 7 days under 28±3°C. Then, the number of germinated seeds was recorded and the germination percentage (GP) calculated using the following formula (Dieng et al., 2019):
GP = 
Where Nt : total number of seeds per hole; Ng: number of germinated seeds per treatment; Nc : number of germinated seeds in the control.  
For the growth experiment, seedlings from the germination tests were kept in the trays for further three weeks. After this period, they were individually transferred, along with the germination substrate, into pots (500 cm³ capacity) containing 400 cm³ of the abovementioned treatments. Pots were then arranged in a completely randomized design with five replicates and lasted four weeks. Plants were visually assessed once a week for stunted growth, chlorosis, discolouration, and mortality (Liu et al., 2024). The pots were watered twice a day with 25 mL of tap water during the first week and 50 mL during the following three weeks. The average daily temperatures in the greenhouse were 28±3° C.

2.7. Data analysis	
Statistical analyses were carried out using R software (version 4.3.3). A mixed-effect logistic regression model was employed, followed by a post hoc analysis to compare the effects of the CT on J2s mortality and egg hatching. To understand the effect of CT types, concentrations and exposure time and their interaction on J2s mortality and egg hatching, a three-way ANOVA was performed on a mixed-effect model. Significant difference among means was obtained by Tukey’s HSD test at 5%. Lethal concentrations of the CTs were determined using linear regression after 72 hours of exposure. The dose-response trends for juvenile mortality and egg hatching inhibition in relation to CT concentrations were evaluated using the abovementioned model. Data from the repeated bioassays were pooled for the ANOVA and regression model after determining that the interaction treatment x experiment was not significant. 
For the pot experiments, a linear model including compost type, concentration, and time as fixed effects was performed. The model was then subjected to ANOVA to compare plant growth parameters.

3. RESULTS AND DISCUSSION 
3.1 Compost characterization
Chemical composition of the two composts was presented in Table 1. Both C. adansonii and C. retusa compost had pH and EC values within the normal ranges according to NF U 44-051 and Belgian standards for the pH (Amery et al., 2020; Zhang et al., 2022), and German standards for the EC (De Bertoldi, 2013). Likewise, NH4+-N and NO3—N values were similar to those obtained by Wang et al. (2023) in mature compost from sheep manure + corn straw, although NO3—N values were higher than 300 ppm recommended by the Austrian Standards International (Forster et al., 1993). These data indicated that the composts produced in our study were mature and suitable for agronomical use. 
 
Table 1: Chemical characteristics of the composts.
	Compost
	pH (H2O)
	C/N
	NH4+ (mg·kg⁻¹)
	NO3- (mg·kg⁻¹)
	CE (dS·m⁻¹)
	P (mg·kg⁻¹)
	K (mg·kg⁻¹)
	Ca2+ (mg·kg⁻¹)
	Mg2+ (mg·kg⁻¹)

	Ca
	6,85
	7,10
	8600
	[bookmark: _Hlk204416918]500
	0,9
	2610
	3300
	11460
	3300

	Cr
	7,04
	8,28
	9600
	430
	0,8
	2178
	1400
	11080
	2200


Cr:  Crotalaria retusa; Ca: Crateva adansonii
 
Microbiological analyses of the composts showed the presence of fungi and bacteria (Table 2).  Nemet et al. (2021) have reported that microorganisms in compost are mostly beneficial, although some are potentially harmful to humans, animals, plants, and the environment. In this study, the pathogenic microorganisms E. coli and Salmonella spp. were not detected. These results aligned with Regulation 2019/1009 of the European Parliament and Council as well as the standard NF U 44-051, which stipulate that a 25 g sample of compost must be free of Salmonella spp. and that E. coli cell levels should be below 102 /g dry matter (Thuriès et al., 2008). High concentrations in faecal and total coliforms were recorded in both composts, despite temperatures above 60°C. Similar observations have been reported by several authors and could be attributed to recontamination during the last compost turnings when temperatures were no longer high enough to eliminate these microorganisms (Karapantzou et al., 2023). The results indicated significant variations in microbial concentrations between composts, with C. adansonii compost having the highest values (Table 2). The variations could be due to many factors, including C/N ratios and pH levels during composting (Miguel et al., 2025). 

Table 2: Microbial communities of the composts
	Compost
	E. coli (UFC/ mL)
	Fungi  (UFC/ mL)
	Faecal coliforms (UFC/ mL)
	Total coliforms (UFC/ mL)
	Salmonella spp.
	Clostridium spp.
	Enterococcus spp.

	Cr
	0
	2.4 × 10³
	1.6 × 10³
	2.0 × 10⁵
	-
	+
	+

	Ca
	0
	3.2 × 10⁵
	1.5 × 10⁶
	3.2 × 10⁶
	-
	+
	+


Cr: Crotalaria retusa; Ca: Crateva adansonii;  + : Present ; - : Absent. 

3.2 In vitro bioassay
3.2.1 Effect of compost teas on mortality of M. enterolobii juveniles	
The CT concentrations and the interaction time x concentration, CT x concentration, and time x concentration x CT affected significantly (P < 0.05) the J2s mortality rate (Table 3). 
Table 3: Analysis of variance applied to the linear mixed-effect model of the mortality response of M. enterolobii J2s exposed to compost teas. 
	Source of variation
	Df
	χ²-values

	(Intercept)
	1
	296.86***

	Time
	3
	6.55ns

	Compost tea                 
	1
	0.00ns

	Concentration
	4
	[bookmark: _Hlk203974828]608.09***   

	Time x compost tea                
	3
	0.00ns 

	Time x concentration
	12
	38.77***  

	Compost tea x concentration
	4
	16.56***  

	Time x compost tea x concentration
	12
	24.51*   


ns, * and *** indicate non-significant, significant at 5%, and significant at 1%, respectively.
Regardless of the types of CT, in most cases, their suppressive effect on J2s increased consistently with exposure time and CT concentration (Figure 1). CT from C. adansonii and C. retusa induced J2 mortality by up to 61.40% and 58.80%, respectively, at 72h exposure to CT concentration of 100%, compared with 3.6% for SDW, indicating their nematicidal properties. To the best of our knowledge, no study has addressed the nematicidal properties of C. adansonii and the existing data on C. retusa involved the plant extracts. Dabé et al. (2022) reported a suppression of Meloidogyne spp. J2s by 50% with aqueous extracts of C. retusa at 0.60 mg/mL. However, various sources of CT have been studied for their control potential against Meloidogyne spp.  In in vitro test, CT from chinaberry, castor bean, and arugula were found to induce mortality of M. javanica J2s by 40%, 20%, and 13%, respectively (Rostami et al., 2023). Mortality rates of approx. 78% were also recorded on M. incognita J2s with vermicompost teas produced from cow manure, soybean, and banana residues (Gebrehana et al., 2025). Several studies have pointed out the presence of various phytochemical components in CT, such as phenolic compounds and antibiotics (Rehman et al., 2023), nitrogenous compounds such as ammonia (Gebrehana et al., 2025), and protease, lipase, and chitinase (Yatoo et al., 2021), which may induce nematode mortality (Bouchtaoui et al., 2024). 
[image: ]
Figure 1:  Percentage of dead J2s of M. enterolobii at different exposure times in different concentrations of compost teas from C. adansonii (Ca), C. retusa (Cr), and water (SDW)
C1, C2, C3, and C4 correspond to concentrations 25%, 50%, 75%, and 100%, respectively.

The linear regression analysis showed that the lethal concentrations 50 (LC50) of the CT at 72 h of exposure were 71% and 97.98% for C. adansonii and C. retusa, respectively (Table 4). Awad-Allah and Khalil (2019) has reported a LC₅₀ value of 12.34% after 72 hours of M. incognita J2s exposure to a vermicompost tea produced from animal manures, paper, and plant and food wastes, using a 1:4 compost-to-water ratio. The difference in LC₅₀ values between the two studies might be due to the difference in compost types and CT preparation ratios (Campana et al., 2025) and in Meloidogyne species, with M. enterolobii used in our study, being known for its resistance to various control methods (Coffi et al., 2025; Poudel et al., 2025). The compost-to-water dilution ratio can range from 1:1 to 1:50 (Campana et al., 2025). However, increasing the compost dilution ratio leads to a decrease in nitrogen, zinc, and iron concentrations, as well as in microbial load, which negatively affects pathogen suppression (Bouchtaoui et al., 2024). In our study, CT was prepared at a ratio of 1:5, a lower dilution ratio could therefore lead to a better LC₅₀ value.
Table 4: Lethal concentration (LC50) of compost teas causing 50% mortality of M. enterolobii J2s after 72h exposure 
	Compost tea
	LC50 (%)
	Std_Error
	CL_lower
	CL_upper
	Regression equation

	Ca
	71
	3.69
	63.80
	78.27
	Y= 0.0128X-0.9115

	Cr
	97.90
	4.64
	88.78
	106.98
	Y= 0.0170X-1.6669


[bookmark: _Hlk203971333][bookmark: _Hlk203971305]Ca: Crateva adansonii; Cr:  Crotalaria retusa.

3.2.2 Effect of compost teas on M. enterolobii egg hatching 
The interaction between CTs, concentrations, and exposure times had significant effects on egg hatching (Table 5). Regardless of the treatment, the inhibition rates of egg hatching decreased with exposure times (Figure 2). This observation has been reported in earlier studies on the in vitro effect of different compost types on M. javanica egg masses (Das et al., 2021). After 8 days of exposure of M. enterolobii eggs to CTs, the hatching inhibition rates were 28% and 29.80% for C. adansonii and C. retusa, respectively, versus 4.4% for SDW. These results indicated their inhibition effects on egg hatching. These findings are consistent with those of Tikoria et al. (2022), who reported that neem-enriched vermicompost extracts inhibited the hatching of M. incognita eggs by 33.8% after 10 days of exposure. However, Mishra et al. (2017) observed over 50% inhibition of M. incognita egg hatching after 15 days of exposure to vermicompost tea from agricultural residues. Therefore, several factors, including compost type and nematode species, would significantly impact the potential of CT to inhibit hatching of nematode eggs.  

Table 5: Analysis of variance applied to the linear mixed-effect model of the hatching response of M. enterolobii eggs exposed to compost teas
	Source of variation
	Df
	χ²-values

	(Intercept)
	1
	75.10***

	Time                         
	3
	250.20***

	Compost teas                 
	1
	0.00ns

	Concentration
	4
	675.39***

	Time x Compost teas            
	3
	0.00ns

	Time x concentration             
	12
	273.31***

	Compost teas x concentration     
	4
	246.19***

	Time x compost teas x concentrations
	12
	228.90***


ns, and *** indicate non-significant at 5% and significant at 1%, respectively.

[image: ]Figure 2: Percentage of unhatched M. enterolobii eggs at different exposure times to different concentrations of compost teas from C. adansonii (Ca), C. retusa (Cr), and water (SDW)
C1, C2, C3, and C4 correspond to concentrations 25%, 50%, 75%, and 100% of compost teas, respectively.

The LC50 values of C. retusa and C. adansonii were approx. 182% and 266% after 8 days of exposure to M. enterolobii eggs, respectively (Table 6). The high values recorded could be due to the dilution rate of the CT and/or the RKN species. Considering the resistance of M. enterolobii to RKN standard control measures (Poudel et al., 2025), the results suggest that a higher concentration of the CTs would be required for better egg hatching inhibition.
Table 6: Lethal concentration (LC50) of compost teas inhibiting 50% of egg hatching after 8 days of exposure
	Compost tea
	LC50
	Std_Error
	CL_lower
	CL_upper
	Regrssion equation

	Ca
	266.20
	90.01
	89.80
	442.64
	Y= 0.0037X-0.9906

	Cr
	182.20
	28.82
	125.67
	238.65
	Y=0.0080X-1.4619


[bookmark: _Hlk204012610][bookmark: _Hlk204012690]Ca: Crateva adansonii; Cr:  Crotalaria retusa. 

3.3 In vivo phytotoxicity bioassay
3.3.1 Effect of composts on seed germination 
The potential phytotoxicity of both composts was assessed using a tomato seed germination assay. The results indicated that the Ca compost supported complete seed germination (100%), regardless of the concentrations, whereas the seed germination rates varied from 92% to 96% for the Cr compost, with no significant difference between the treatments (Figure 3). Overall, the germination rates remained above the 80% threshold, which is commonly considered as the absence of phytotoxicity (Tamakloe et al., 2020). These results indicate that both composts can be classified as non-phytotoxic under these conditions. Seed germination is an important stage for crop production, and our findings confirmed that both composts are suitable for agronomical use, as indicated by [image: ]their chemical compositions (Table 1).

Figure 3: Tomato seed germination (%) under different concentrations of Crateva adansonii (Ca) and Crotalaria retusa (Cr) composts after 7 days
3.3.2 Effect of composts on seedling growth 
The results presented in Figure 4 indicated a consistent growth of the seedlings throughout the duration of the experiment for all parameters. The plant growth, for a same week, was similar (P > 0.05) for all treatments during the first three weeks (Figure 4). At the fourth week, both Ca and Cr composts induced a significant increase in plant height and, in some cases, in leaf number, compared with the control, regardless of the concentrations. These composts showed equal effects on plant height at week 4. These findings are consistent with those of Liu et al. (2024), indicating that well-matured composts can support vegetative growth by providing a balanced supply of essential nutrients. Domene et al. (2025) further highlighted the critical role of compost mineral composition and maturity status in influencing plant development. Moreover, no external phytotoxic manifestations, such as wilting or chlorosis, were observed in any of the compost-amended treatments. These observations indicated the absence of phytotoxicity during this growth stage (Liu et al., 2024) and confirmed the results of the seed germination bioassay. 

[bookmark: _GoBack]Figure 4: Tomato plant growth under different concentrations of Crateva adansonii (Ca) and Crotalaria retusa (Cr) composts during 4 weeks after transplanting. 

4. CONCLUSION
This study provides evidence that composts made from Crateva adansonii and Crotalaria retusa have ovicidal and larval effects on M. enterolobii. The interaction between the type of compost, tea concentration and exposure time recorded in the in vitro bioassays offers the possibility of optimizing the nematicidal potential of these composts. Considering the resistance of M. enterolobii to standard control methods, the results of these studies are positive and encourage further field trials. The plant growth stimulation and absence of phytotoxicity effects of the composts make them suitable for intensive vegetable production systems.  
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