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Abstract. Silicon carbide (SiC) nanoparticles are widely used in industrial applications; however, some 

reports indicate they are safe while others claim the opposite. We aimed to characterize the physicochemical 

properties of SiC nanoparticles and investigate their impact on the multicellular animal model, 

Caenorhabditis elegans and the plant parasitic nematode Meloidogyne incognita. The X-ray diffractogram 

patterns and chemical analyses confirmed that the content is SiC. Furthermore, N2 sorption isotherm 
analyses revealed that Brunauer–Emmett–Teller (BET) surface area was 37.6 m²/g and single point 

adsorption total pores volume of pores less than 126.1853 nm in diameter at p/p° = 0.984417366 was 

0.124975 cm³/g. Furthermore, adsorption average pore width was 13.26382 nm. Scanning electron 

microscopy showed that the SiC nanoparticles have a semi-crystalline shape with uncompleted faces. Some 

edges are angular whereas others are curved and smooth with an average particle size of 50 nm ± 21.5. The 

bioassays indicated that SiC nanoparticles did not affect hatching of larvae of both nematodes, whereas they 

affected dramatically the survival of the first stage larvae (L1) of C. elegans, but not the second stage 

juveniles J2s of M. incognita. There was no effect of SiC on length and width of the dead L1; however, 

internal organs, particularly the intestine, exhibited black color indicating uptake of the SiC nanoparticles. 

Keywords: physicochemical properties, toxicity, electron microscopy, X-ray 

Introduction 

Silicon carbide (SiC), also known as carborundum, is a hard, covalently bonded 

material produced by the carbothermal reduction of silica using the Acheson process 

(Acheson, 1895). Approximately 200 SiC poly-types exist due to its periodic stacking in 

alternate layer arrangements (Sudarshan, 2004). SiC nanoparticles appear in the form of a 

grayish white powder and cubic morphology with a melting point of 2730 °C with 

numerous industrial applications. Thus, SiC nanoparticles research is an area of intense 

scientific interest (Mahawish et al., 2017; Attalla et al., 2018). 

SiC nanoparticles hardness, good wear, corrosion resistance, low density and price 

make them suitable for multiple industries. Initially utilized for grinding and cutting 

purposes (Cowles and Cowles, 1885; Acheson, 1895). SiC later appeared in ceramic 

plates, bullet proof vests, glass casting and high performance “ceramic” automobile brake 
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discs (Kaufmann et al., 2003; Langhof et al., 2016). Further industrial applications include 

rubber tire manufacturing, resistance heating element manufacture, and UV protective 

mirror coatings. SiC nanoparticles are also now used in the copper matrix nanocomposite 

(Zhang et al., 2004; Ataee-Esfahani et al., 2009; Mula et al., 2011; Zhu et al., 2011). 

SiC nanoparticles widespread use including biomedical industry, necessitates an in- 

depth investigation of their eco-toxicity. To our knowledge, few studies investigated the 

toxicity of SiC nanoparticles in the environment; however, several studies focused on the 

potential health impacts. Several studies report that SiC nanoparticles are an inert and do 

not harm lung tissues (Bruch et al., 1993a, b); however, research also suggests that SiC 

may have significant cytotoxic and genotoxic effects (Vaughan et al., 1993; Cullen et al., 

1997; Akiyama et al., 2007). Vaughan et al. (1993) showed that SiC was toxic for rats and 

showed chronic inflammation in necropsies during the study. Another study also found 

that SiC accumulates in rat’s lungs over the course of a year (Cullen et al., 1997). These 

findings necessitate further research to determine the toxicity of SiC to human health, and 

the potential implications on the environment. 

Toxicity depends on the physicochemical characteristics such as particles’ size, 

curvature, shape and surface characteristics charge, functional groups, and free energy 

(Pourchez et al., 2012). Based on this characterization, some particles generate adverse 

biological outcomes by causing proteins to unfold, thus resulting in a loss of enzymatic 

activity. Another pattern is the release of toxic ions in a suspending medium or biological 

environment (Xia et al., 2008). Thus, several reports have recommended the reevaluation 

of SiC nanoparticles use (Barillet et al., 2010a, b; Pourchez et al., 2012). 

Nematodes as soil organisms were used to evaluate nanoparticles’ toxicity (Ma et al., 

2009; Cromwell et al., 2014). Nematodes are prevalent and highly distributed in almost 

every ecological habitat (Hodda, 2011). Some are restricted to a specific geographical 

environmental condition while others are ubiquitous (Hodda, 2011). The bacterial feeding 

nematode Caenorhabditis elegans is a well-known multicellular model organism and is 

used extensively in toxicity assessment studies (Ma et al., 2009; Hunt, 2017). 

Meloidogyne incognita, a plant parasitic nematode belonging to the root knot nematodes 

family (RKN), was also challenged with several nanoparticles, such as silver, titanium, 

and silicon nanoparticles (Ardakani, 2013; Cromwell et al., 2014). The response of M. 

incognita to the three nanoparticles was recorded in laboratory and pot experiments to 

assess toxicity (Ardakani, 2013). Results showed that RKN J2s were highly sensitive to 

silver nanoparticles while they were less sensitive to titanium and silicon nanoparticles in 

laboratory. It was also shown that 0.02% (W/W) of silver and titanium nanoparticles 

totally controlled RKN in pots. 

So far, data are missing regarding the effect of SiC on soil nematodes and 

physicochemical characteristics which are factors determining the nanoparticle´s toxicity. 

Therefore, the aim of this study is to characterize the physicochemical properties of SiC 

nanoparticles and investigate their impact on hatching, mortality and morphology of the 

nematodes Caenorhabditis elegans and Meloidogyne incognita. 

Materials and methods 

Characterization of SiC nanoparticles 

Synthetic SiC nanoparticles were obtained from Hefei Ev Nano Technology Company 

(China). Stock concentration of SiC nanoparticles suspensions were prepared (250 mg/l) 

in sterile, de-ionized water. In order to obtain stable nanoparticles suspension, an 
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ultrasonic processor (UP 200S, Germany) was used to disperse the nanoparticles. In 

addition, carboxyl methyl cellulose (CMC, BDH chemicals Ltd Poole England) was 

added (1% CMC by weight) for dispersion and stabilization of suspension. The acidity 

(pH) and salinity (measured as electrical conductivity (EC)) were measured for the two 

concentrations. A half strength concentration was prepared from the stock solution to 

obtain a suspension of 125 mg SiC nanoparticles/l with 0.5% CMC. The two 

concentrations (250 and 125 mg/l) were then used in bioassays. 

Chemical and physical properties of SiC nanoparticles were characterized. X-ray 

powder diffraction (XRD) patterns were recorded using Cu Kα radiation source by 

Shimadzu X-ray diffractometer (XRD–6000). The chemical composition of the 

nanoparticles powder was determined by X-ray fluorescence (XRF) analysis 

measurements using a sequential X-ray spectrometer (Shimadzu XRF-1800). 

Nanoparticle surface area and pore size distribution were calculated based on nitrogen 

adsorption method using Micromeritics’ Gemini
®

 VII 2390 Series of surface area and 

porosity analyzers. SiC nanoparticle morphology was investigated using a Scanning 

Electron Microscope (SEM) from FEI company- Inspect F50/FEG (Schottky Field Gun) 

high Vacuum (6e-4 Pa Everhart-Thornley SE detector Solid-State BSED, Netherlands). 

 

Nematode cultures 

Caenorhabditis elegans 

The wild type of C. elegans, used in this work, was obtained from the Caenorhabditis 

Genetics Centre (University of Minnesota). The nematodes were cultured on nematode 

growth medium (NGM) which consists of 20 g/l agar, 2.5 g/l peptone, 5 mg/l cholesterol, 

25 mM KPO4 (KH2PO4 and K2HPO4) buffer, 51 mM NaCl and 1 mM MgSO4. A loopful 

of the bacteria E. coli strain OP50, obtained from the Caenorhabditis Genetics Centre, 

was added to the medium as a source of food for the nematode. The bacterial isolate was 

maintained on Luria-Bertani (LB) medium (5 g /l of yeast extract, 10 g /l of tryptone, and 

10 g /l NaCl). The C. elegans culture was maintained periodically and incubated at 24 °C. 

To obtain the synchronized eggs or first stage larvae (L1) for bioassays, the nematodes, 

including the females and the eggs, were washed off the NGM plates with sterile water 

and placed in a beaker. The nematode suspension was poured on 2 ml eppendorf tubes 

with a total volume of 1 ml. Each 1 ml of nematode suspension was lysed by adding 120 

µl of 5 N sodium hydroxide (NaOH) and 120 µl of 6.5% sodium hypochlorite (NaOCl). 

This procedure hydrolyzes the adult and juvenile nematodes, but not the eggs. The tubes 

were vortexed every 30 s for 5 min. After that the tubes were centrifuged at 6000 rpm for 

1 min, supernatant was decanted and the pellets containing the eggs were suspended in 1 

ml sterile water. Tubes were vortexed and centrifuged again to clean the eggs from 

remaining NaOH and NaOCl mixture. The eggs suspension in water was collected and 

used immediately in the hatching bioassays or eggs were incubated at 24 °C for 8 h until 

L1 hatched and then were used in the toxicity bioassays. 

 

Meloidogyne incognita 

The egg masses and second stage juveniles (J2s) of the plant parasitic nematode M. 

incognita were used in this assay. The egg masses of M. incognita in the hatching assay 

were handpicked from the roots of infected tomato plants grown in the glass house at the 

University of Jordan, Amman, Jordan. Egg masses were either directly exposed to the SiC 

nanoparticles in the hatching bioassay or were incubated in water at 24 °C until the J2s 
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were hatched. The newly hatched J2s were subjected to the SiC nanoparticles to assess the 

nematode survival rate. 

 

Nanoparticles suspension 

Eggs or larvae of C. elegans were exposed to 1 ml of SiC nanoparticle suspensions 

(688 µl of either SiC nanoparticles concentrations suspended in CMC, 62 µl 0.5 M KCl, 

100 µl 0.5 M NaCl, and 150 µl of sterile water contained eggs or larvae). Egg masses and 

J2s of M. incognita were exposed to 5 ml of either concentrations (3440 µl of either 

concentration of the nanoparticles suspended in CMC, 310 µl 0.5 M KCl, 500 µl 0.5 M 

NaCl, and 750 µl of sterile water contained egg masses or J2s). All bioassays had two 

final concentrations of SiC nanoparticles, 86 and 172 mg/l. The nanoparticles were 

vortexed and sonicated for 15 min before the application to prevent the agglomeration of 

the particles. 

 

Effect of SiC nanoparticles on L1 hatching of C. elegans 

Approximately 400 eggs were exposed to the nanoparticles suspensions in a 24-well 

tissue culture plate. The 0.5% CMC, 1% CMC and water served as controls. Every 

treatment was replicated three times. Plates were incubated for 24 h at 24 °C. The treated 

eggs were checked for L1 hatching after 24 h using a dissecting light microscope (Nikon, 

SMZ645) and the percentages of hatching were calculated and tabulated. 

 

Effect of SiC nanoparticles on L1 survival of C. elegans 

In this bioassay, two concentrations of SiC nanoparticles were used: 86 and 172 mg/l. 

A total of 50 L1 were exposed to 1 ml volume of the nanoparticles in a 24-well tissue 

culture plate. Treatments contained 0.5% CMC, 1% CMC and water only served as 

controls. Every treatment was replicated three times. Plates were incubated for 6 h at 24 

°C. Numbers of dead and live L1 were counted 24 and 36 h after treatment using inverted 

binocular compound microscope (MEIJI TECHNO ML VT-T-PC) and the percentages of 

mortality were calculated and tabulated. The LC50 value was determined by using the 

polynomial regression curve. 

Observations on dead L1 were documented with photos. Lengths and widths of five L1 

from each treatment were measured and tabulated. 

 

Effect of SiC nanoparticles on J2s hatching of M. incognita 

In this bioassay, egg masses were exposed to the two concentrations: 86 and 172 mg/l 

of SiC nanoparticles. Similar size egg masses were used in all replicates of all treatments. 

Every treatment consisted of three egg masses and was replicated three times. 0.5, 1% 

CMC and water served as controls. Plates (with a total of 5 ml of SiC nanoparticles) were 

incubated for seven days at 24 °C. The treated egg masses were checked for J2s hatching 

after 2, 4 and 7 days of treatment using a dissecting light microscope (Nikon, SMZ645) 

and the number of hatched J2s after 2, 4, and 7 days were calculated and tabulated. 

 

Effect of SiC nanoparticles on J2s survival of the M. incognita 

Approximately 50 J2s of M. incognita were treated with concentrations of 86 and 

172 mg/l of SiC nanoparticles. The 0.5% CMC, 1% CMC and water served as controls. 

Every treatment was replicated three times. Plates (with 5 ml each) were incubated for 
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four days at 24 °C. The numbers of dead and live nematodes were counted using a 

dissecting light microscope (Nikon, SMZ645) for four consecutive days and the 

mortality rates were tabulated. 

 

Data analyses 

Data obtained from all bioassays were subjected to analysis of variance and the 

means were separated using least significant differences (LSD) (Little and Hills., 1974). 

Results 

Characterization of SiC nanoparticles 

The X-ray diffractogram patterns revealed that the mineral content is Silicon Carbide 

(SiC) (Fig. 1). The major peak was at 2 Ɵ = 35.68°, 41.42°, 60.01°, and 71.77°. The 

chemical analyses confirmed that 99.2 wt % of the nano-powder was SiC (Fig. 2). The 

pH and the electrical conductivity (EC) of the stock solution (250 mg/l) was 7.8 and 

50 μS/cm respectively. N2 sorption isotherm analyses showed that BET surface area 

was 37.6 m²/g and single point adsorption total pore volume of pores less than 126.1853 

nm diameter at p/p° = 0.984417366 was 0.124975 cm³/g. Furthermore, adsorption 

average pore width was 13.26382 nm. 

SiC nanoparticle morphology was investigated using scanning electron microscopy 

(SEM). Figure 2 shows that the morphology of the SiC nanoparticles has a semi-

crystalline shape with incomplete faces. Some edges are angular whereas the others are 

curved and smooth. The average particle size is 50 nm ± 21.5. 

 

Effect of SCi nanoparticles on the nematode C. elegans L1 hatching and survival 

To investigate the effect of SiC on C. elegans viability and survival, we exposed the 

nematode eggs and L1 to 86 and 172 mg/l of the nanoparticles. Results showed that 

percentage of hatched L1 was significantly higher when eggs were exposed to SiC 

nanoparticles compared with controls (Table 1). 

 

 

Figure 1. X-ray diffractometer patterns of the used SiC nanoparticles 
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Figure 2. SEM image of SiC nanoparticles 

 

 
Table 1. Effect of SiC nanoparticles on hatching and mortality of first stage larvae (L1) of a 

wild type of the nematode Caenorhabditis elegans 

Treatment Hatching* % 

Mortality** % 

Exposure time 

24 h 36 h 

SiC nanoparticles 172 mg/l 97.5 a ± 0.47 19.3 a ± 1.6 69.6 a ± 5.3 

SiC nanoparticles 86 mg /l 98.0 a ± 0.32 17.2 a ± 2.8 66.4 a ± 8.7 

CMC 1% and salts 94.0 b ± 1.31 3.5 b ±1.2 17.7 b ± 1.5 

CMC 0.5% and salts 94.0 b ± 1.93 2.1 b ± 1.0 15.2 b ± 4.8 

Water only 95.0 b ± 1.17 2.6 b ± 2.4 9.6 b ± 3.9 

*The data points represent the means of the three replicates followed by ± standard deviation, 

approximately 400 eggs per replicate. Means with the same letter are not significantly different at 0.05 

P level 

**The data points represent the means of the three replicates, approximately 50 L1 per replicate. Means 

with the same letter are not significantly different at 0.05 P level 

 

 

Exposure of L1 individuals to SiC nanoparticles for 24 h resulted in a significant 

(P < 0.05) increase in mortality compared to control treatments. Around 17 and 19% of 

L1 died in SiC nanoparticle treatments compared to up to 3.5% L1 mortality in controls 

(Table 1). After 36 h of exposure to both concentrations of SiC nanoparticle, the 

survival of L1 was dramatically decreased and reached 30% (70% mortality) and 34% 

(66% mortality) when treated respectively with 172 mg/l and 86 mg/l; however, the 

percentage of survived L1 in control treatments were 82, 85 and 90 in 1% CMC, 0.5% 
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CMC and water controls, respectively. In general, there was no significant difference of 

survived L1 exposed to 172 mg/l compared with those exposed to 86 mg/l SiC 

nanoparticles after 24 and 36 h of exposure (Table 1). Using the regression equation 

(y = -4E-05x
2
 + 0.0103x - 2E-15, R² = 1), the value of LC50 was 65 mg/l after 36 h of 

exposure. 

The SiC nanoparticles at both concentrations slightly increased the length and width 

of L1 compared to salt and water only treatments, but the difference was not significant 

(Fig. 3). 

 

 

Figure 3. Effect of SiC on length and width of the soil nematode Caenorhabditis elegans. 

Length and width of the first stage larvae (L1) of the soil nematode Caenorhabditis elegans 
after 24 h of exposure to the two concentrations (172 and 86 mg/ l) of silicon carbide 

nanoparticles and salts (1% and 0.5% CMC) and water controls with E. coli added as a food. 

The data points and error bars represented the means and standard deviation respectively, of 
the three replicates, approximately 50 L1 per replicate 

 

 

The black color was observed in the internal organs including intestine of the dead L1s 

that were exposed to the nanoparticles while internal organs were transparent in controls 

(Fig. 4). 

 

Effect of SiC nanoparticles on M. incognita J2s hatching and survival 

To investigate the effect of SiC on J2s hatching egg masses of M. incognita were 

treated with 86 and 172 mg/l of the nanoparticles. In all treatments hatching of J2s 

increased with time. However, treatments with both concentrations of SiC nanoparticles 

and the two concentrations of CMC salts resulted in higher number of hatched J2s than 

those placed in water only at the three monitored times. The use of 86 mg/l SiC 

nanoparticles caused the highest hatching followed by concentration (172 mg/l) but 

without significant differences (Table 2). 
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Figure 4. Aggregation of SiC nanoparticles on First stage larvae (L1) of Caenorhabditis 
elegans. First stage larvae (L1) of Caenorhabditis elegans exposed to (A) 1% CMC; (B) water 

only; (C) 86 mg/l SiC nanoparticles showing blackening in intestine and aggregation of SiC 

nanoparticles at anterior extremity; and (D) 172 mg/l SiC nanoparticles showing blackening in 
the intestine 

 

 
Table 2. Effect of SiC nanoparticles on hatching of second stage juveniles (J2s) of the plant 

parasitic nematode Meloidogyne incognita after the exposure of the eggs for 7 days 

Treatment 

No. of hatched J2* 

Exposure for 

2 days 4 days 7 days 

SiC nanoparticles 172 mg/l 41 ± 23.8 76 ±24 205 ± 82.6 

SiC nanoparticles 86 mg /l 41 ± 17.2 90 ±35 254 ± 33.1 

CMC 1% and salts 48 ± 30.4 71 ± 35.1 192 ± 93.1 

CMC 0.5% and salts 62 ± 35.9 106 ± 83.8 185 ± 133.4 

Water only 23 ± 3.51 41 ± 1.5 104 ± 10.5 

*The data points represented the means of the three replicates followed by ± standard deviation, 
approximately 3 egg masses per replicate. No significant differences at 0.05 P level 

 

 

Similar to the C. elegans L1, the two concentrations of SiC nanoparticles did not 

decrease the M. incognita J2s survival. The concentration (172 mg/l) of SiC 

nanoparticles caused a slight reduction in survival of J2s where it decreased to 93% (7% 

mortality) after one day of exposure and continued to decrease to reach 92% (8% 

mortality) after two days and did not change up to four days of exposure. On the other 

hand, the low concentration (86 mg/l) of SiC nanoparticles did not cause mortality after 

two days of exposure and caused only 2% mortality on the third day and stayed steady 

after the fourth day of exposure (Table 3). Few J2s that were placed in water only died 

after one day of exposure and no change in the number of live nematodes up to the 

fourth day of treatment. Similar results were noticed on J2s placed in 0.5% CMC, while 

a slight decrease was noted in the number of live J2s treated with 1% CMC (Table 3). 
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Table 3. Effect of SiC nanoparticles on the survival of second stage juveniles (J2s) of the 

plant parasitic nematode Meloidogyne incognita after the exposure of the J2s for 4 days 

Treatment 

Mortality* % ± SD of J2 

Exposure time 

1 day 2 days 3 days 4 days 

SiC nanoparticles 172 mg/l 7.03 ± 6.0 7.89 a ± 5.2 7.89 a ± 5.2 7.89 a ± 5.2 

SiC nanoparticles 86 mg/l 0.00 0.00 b 1.45 b ± 1.3 1.45 b ± 1.3 

CMC 1% and salts 1.21± 1.1 1.84 b ± 1.9 1.84 b ±1.9 1.84 b ± 1.9 

CMC 0.5% and salts 0.78 ± 1.3 0.78 b ± 1.3 0.78 b ± 1.3 0.78 b ± 1.3 

Water only 0.83 ± 1.4 0.83 b ± 1.4 0.83 b ± 1.4 0.83 b ± 1.4 

*The data points represented the means of the three replicates followed by ± standard deviation, 

approximately 50 J2s per replicate. Means with the same letter are not significantly different at 0.05 P 
level 

Discussion 

In this study, we showed the hatchability and the survival of two soil nematodes 

under the exposure to the SiC nanoparticles. The nematode C. elegans was used to test 

the toxicity of SiC nanoparticles since basic physiological processes and stress 

responses are conserved between this nematode and humans (Lee et al., 2007; Hunt, 

2017). We used the L1 of C. elegans since several reports showed that L1 is more 

sensitive than both L4 and young adult of C. elegans to nanoparticles such as Al 

nanoparticles and others (Wu et al., 2011). 

Hatching of juveniles from eggs of both tested nematodes was not affected and in 

fact number of hatched juveniles was more in eggs exposed to the SiC nanoparticles 

suspension than the controls. Similarly, a complete oocyte development was observed 

and this development ends with the hatching of the L1 within the parent’s body of C. 

elegans after the exposure to silica nanoparticles (Pluskota et al., 2009). This suggests 

that SiC and other nanoparticles did not penetrate the eggshell of the eggs and thus 

hatching was not affected. 

The bioassay showed that SiC nanoparticles were lethal to L1 of C. elegans and dead 

nematodes exhibited black internal organs, indicating that SiC black nanoparticles were 

taken up during feeding. This supports results from other studies, which showed that 

nanoparticles taken by the nematode L1 C. elegans during feeding were translocated to 

primary and secondary organs, including epithelia cells, intestines and reproductive 

organs (Pluskota et al., 2009; Wu et al., 2011). On the contrary, few J2s of the plant 

parasitic nematode M. incognita died when they were exposed to SiC nanoparticles and 

lacked the obvious black color in the intestine. This could be attributed to wider mouth 

of the L1 of C. elegans, which allowed for a larger amount of the SiC nanoparticles to 

be taken up during feeding. Additionally, the root knot nematodes, Meloidogyne spp. 

are obligate sedentary endoparasites and the J2s do not feed when they are found in the 

soil or in a solution, thus, the uptake of nanoparticles mechanism by these plant 

parasites should be investigated. We believe that the lethality of the nanoparticles is not 

due to pH since nematodes have a wide pH tolerance that ranged from 3 to 12 (Khanna 

et al., 1997). 

This study showed that the SiC nanoparticles of the size of 50 nm with LC50 of 65 

mg/l did not affect hatching of either nematode but did affect the survival of C. elegans. 
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Several reports showed that smaller sizes of nanoparticles are more toxic than larger 

ones (Khare et al., 2011; Park et al., 2011). It was also shown that silver nanoparticles 

of a size of 20 nm were more toxic than the larger nanoparticles (80 and 113 nm) (Park 

et al., 2011). Similarly, TiO2 and ZnO nanoparticles less than 25 nm were toxic to the 

nematode C. elegans with LC50 of 77 mg/l and 0.32 mg/l, respectively (Khare et al., 

2011). Whereas TiO2 nanoparticles with a size larger than 25 nm were non-toxic and 

LC50 of 2 mg/l was recorded for < 100 nm ZnO nanoparticles. This might explain the 

contradictory reports that on SiC nanoparticles’ toxicity. However, other characteristics 

of nanoparticles may affect toxicity and therefore more investigations are needed 

regarding the comparison of sizes as well as other characteristics. 

Conclusion 

The physicochemical characterized SiC nanoparticles showed a toxic effect on L1 of 

the multicellular animal, the soil nematode C. elegans, and reduced its survival. The 

dead L1s that were exposed to either 86 or 172 mg/l of SiC nanoparticles exhibited 

black internals. In contrast, the two studied concentrations of SiC nanoparticles did not 

have such an effect on the second stage juveniles J2s of the plant parasitic nematode M. 

incognita. However, these SiC nanoparticles did not have an effect on the eggs of either 

nematodes, and instead accelerated hatching. Future work should focus on the physical 

and chemical characteristics of SiC nanoparticles’ toxicity. Additionally, more 

histological and biochemical studies are needed to assess the mechanism of toxicity. 
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