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Effects of plant products of clove (Eugenia caryophyllata) for controlling root-knot nematode, Meloidogyne javanica 

 

Z. SADEGHI ���� and E. MAHDIKHANI MOGHADAM 

Ferdowsi university of Mashhad, Faculty of Agriculture, Plant Pathology Department, Mashhad, Iran 
 

Root-knot nematodes (Meloidogyne spp.) cause major economic damage affecting the quantity and quality of the crop production. In 
recent years, using of medicinal plants has been considered to many scientists as effective methods for pests and diseases control. In this 
study effect of different products of clove (essential oils, aqueous extract and ethanol extract) were investigated on second stage juveniles(J2) 
and eggs of root-knot nematode, Meloidogyne javanica, also protective effect of essential oil of clove was evaluated in control of root-knot 
nematode in pot conditions. Ethanol extracts of clove (LC50=510ppm for egg & LC50=646ppm for second stage of juveniles) had the most 
toxic effect compared with other products of this plant. In other study, essential oils of clove have negative effect on mobility and movement 
of J2s and inhibited (37.1%) migration of J2s at 500ppm concentration. Results of pot experiment showed that plant treated with essential oil 
of clove (200 ppm) had noticeable reduction in infection levels compared with the control. Also, regarding to number of egg mass on root, 
there was significant difference among treatments (LSD test, P≤0.05) 

Key words: Eugenia caryophyllata, plan extract, ethanol extract, essential oils, root-knot nematode. 
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Table 1. Analysis of Probit of nematicidal activity of clove products against egg and juvenile of Meloidogyne javanica 

 

LC50 (ppm) LC90 (ppm) 
Standard error of 

Slope 

Chi-square 

value(Q2) 
Plant Products 

egg juvenile egg juvenile egg juvenile egg juvenile 

Aqueous extract 4320(3119-5208)* 4930(2300-7053) 8730(7190-12174) 8880(7434-11693) 0.817 0.999 2.03 1.61 

Ethanol extract 510(210-760) 646(330-7340) 1820(1070-4427) 1884(1183-4740) 0.597 0.360 0.55 5.9 

Essential oil 874(370-2220) 909(370-2246) 8820(6940-13560) 3940(1559-11666) 0.430 0.570 2.1 2.53 

*Values in parentheses indicate 95% confidence limit. 
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Table 2. Means comparison of migration of second stage juveniles of Meloidogyne javanica under the  

different concentrations of essential of clove(Eugenia caryophyllata) 

 

Percent of migrated juveniles Concentration of essential oils (ppm) 

45.72d
 500 

56.81c
 250 

68.63b
 50 

82.85a
 Untreated control (0 ppm) 

6.14 LSD 

)e  �o;@% r�F �#$�
� /
#$�
  �� R��H  �" :���  ���S  gh! �" �%"n %  ����.  
Means followed by the same letter (s) are not significantly different at P=%5. 
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Table 3. Means comparison of evaluated parameters in protective effect of different essential of  

Eugenia caryophyllata on Meloidogyne javanica under greenhouse conditions 

Concentration 

(ppm) 
Gall 

index 

No .of egg mass/ 

root system  
No. of J2/100g 

soil  
Root fresh 

weight 

Stem fresh 

weight 

Root dry 

weight  
Stem dry 

weight 

200 1.7c 48c 156.6c 27.8bc 37.4a 2.5a 5.6a 
100 3.4b 64.6c 206.6c 34.9a 38.2a 2.3a 5.9a 
50 3.5b 89b 243.3b 24.6c 22b 2.9a 3.9b 
0  4.7a 115a 371.6a 34.3ab 21.4b 3.5a 4.6ab 

LSD 0.63 20.26 38.04 7.01 5.11 1.37 1.39 

)e  �o;@% r�F �#$�
� 9�;! �� �" :���  ���S  gh! �" �%"n %  ����.  
Different letters in the same vertical column indicate significant difference (LSD test, P≤0.05) 
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