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Abstract  

The nematicidal effect of aquatic and alcoholic extracts of fennel and nettle plants against the root-knot nematode (M. javanica) in 

cucumber plants was studied under the greenhouse condition. The crude extract of dried leaf material of fennel and nettle crude extracts were 

extracted by soxhlet apparatus. A number of 1000 second-stage juvenile of the nematode as well as egg masses was added to the hybrid 

cucumber plant Beit Alpha 192 F1. The aquatic and alcoholic fennel and nettle crude extracts were added directly into the soil rhizosphere in 

the pods at the concentrations of 100 and 200 ppm, 10 days post inoculation. The chlorophyll content was assessed up to 15 days after extract 

addition. The second-stage juvenile of the nematode, egg mass, nematode gall and growth factors of the treated plants evaluated two month 

after extract addition. Experiments were carried out as factorial based on completely randomized design with 3 replications. Results 

indicated that the disease severity of the nematode reduced three times in comparison to the infected none treated control plant. Significant 

increase in the growth factors and chlorophyll content in fennel and nettle crude extracts treated plants was also observed. It was also 

revealed that the fennel crude extracts were more effective in controlling the nematode compared to the nettle extract. Aquatic fennel crude 

extract at the concentration of 100 ppm showed the best nematicidal activity.  
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���� Corresponding author: rakhshandehroo_fa@srbiau.ac.ir 



	���9$
 � '&�() :����� ��� ����� ���� ��� � !" �#�$� �� ���� � ������� 	�
��� �� ����� ������ ... ���

�"�;"  

�
' ��
@3� 6� ��.� �, ^;) ��k. S) :�;� � :�$   � �S���

� �,.) %� :�$
;�(# f��` :�@ �>) �,.�� �� %Z.@3� $. %� ��k

 %0�@) ��(e %S+�U�� �   S) ES7- ��  ,(S� .   %S)�+��)� lS34

 0��6 P�� �, �6���7-��!�m   �S� 	�� ��
'�I/o%   �S2�

      ES��,$� qrS� /(S� %S3#� ��@S�$' � %+����� �](O?) 6�

 ES�� �,�, s�O&'� ,(' %� �� �(7- �@
R�� �](O?).  �,

qr� f- t(	k) �(-K) 0��6 P�� E��,$� ��
' ^., � �� 

 S7B�(   ,��S1��/mo  ��@S�  ��S&C�    P(SO?) �S
R(# :�@S
) �  

I/�o P,�2) %- E�� �,(� ,���$� \# :(
�
) �[/uv  �Se�,  6�

   SS) �(SS7- �@
R�SS� �](SSO?) �SS
R(# :�@SS
) fSSB  �SS���

(Anonymous, 2016) .    �,� �, :�$SS.� ��SS
R(# :�@SS
) $SSb+ 6�  

    %S&�$� ��$S` %S
-$# � \
Sj ����(7- 6� �2� ��
' �
R(# /(� 

 ESS��(Anonymous, 2014) .   %SS+(� ����SS#�	+ t(SS	k) �,

Meloidogyne spp. ^SS;) 6�    ��6 ���SSZ' ����SS#�	+ \.$SS#

%+�U�� �](O?) �) c�� � 0��6 ���� .%+(� M. javanica 

8. 6� %+(� ��� 5.�� \.� g�� E�� 6� �2� � M. incognita 

%+(� \
)�, �#�	+ ^;) � %7.�   ̂ S;) � :�S;� �, �$�   \.$S#

%+(�  S) :�$.� �, �#�	+ \.�  �S��� )Sahraneshin Samani and 

Fadaei Tehrani, 2015.(  %+(� \.�  2
S�� +��@
) %�)�, ����,

 �,(� :(�- �# � www %+(�  \.� :��@
) :�(�0 %� ��
� ��#�	+ 

 ES�� ��� %&'��� (Yang et al., 2015) .   � $
SZ)$� l4�S�) �,

� *
� ,�k.� %� �,�` ��
' E0��6 �, 6�[v  S) ���Z'   �S���

(Viggiano et al., 2014) �� �.  ̀, J��@S� 6(S�� ,(�� \
 S>  6�

)
R�� �](O?) �, :� ���Z' :�@
@�  ��� �(S7- S.  ��S7+ %

E��.  � �S#�	+.  S�$� %S7 $4 6� S. >&SZ) l
 ^) 8S7#
  P�S� f

� qrSS��,.%SS7 � �.� �, P<&SS'� ,�SSk
@.x(SSR(� �SS
��(  �

c
>&Z)$
 ^)� f��>&) $Q�.�	+ \ �S#   �S� �S�. fS)�(0 $ �
 ��S	.�@� 

 y��S` %�	� 6� ,�@-�'  �S� (   �@�� ^S� ��(Se %S� S. "S�() � 

 �S� ���Z'. ��, �
  S) :�S��   ,(S�)Jenkins and Coursen, 

1978.( R, %� S
	�� f S
 ,�SO&`� E� � S. �S#�	+ \  �S� J��  �S�� 

+(��SS+(� �SS) ESS;�.$. P$SS&�- � E:� �SS�  /(	SS� %SS�	� 6�

�
	
�.� /��>) /�`���  S0��6 z���#  � �S�
 c :�S�� S
$ )
 :�S�@� 

�, z�&�� d�' ��.*�  � P$S&�- f)�(0 6� �,��&��
x(R( S. � W

��#
� l.f)�(0 \� ) %&�$� ��- %�   ,(S�)Sharma et al., 1980; 

Jatala, 1986; Pakeerathan et al., 2009 .(� "�c�.J�� \   6� �S�

,�O&`� $b+� + %�$e %� :�$>)
  �,(SR� {S0�� � EZ  �S�� 

6.?) EZ
r�  �,(SR� z�  �S�� 6.)6$
 S��  �@S��.  ��S7� *

z�U&+�� �@��.*;� |$+ * ��� &+x
8 � c
�$  S)  ,,$S�. �, 

�, %�, '�
$ �,��&�� 6� �,���$� ��� � S
��   �S) ES;�.$. E

� � ����
��	� ��� �
�� Z�
  ES�� %&�$� ��$` %�(# ,�() ��

�}	� �
 6� \:� �� � $&;� ��� E;� @3� ,(- :�(�0 %�
 S�� :�

0��6   S) �,��&S��  ,(S�.    :���S8	� � ,�(S��
R \
SR��  ��S� 6� 

X$� ���  ,$S'  ��S�   ~�S+�+�)Ananas comosus L ( $S�  %S
�0 

�#�	+   �S�&�$� �$S;� �$� %7.� )Linford et al., 1938(.  :� 6�

  %S7.� :(S}	� ��&U) :���
� :(�-�# :�)6   *.$Sj ��S
� �� 

$r2) \	j � Wj$- )Adegbite and Adesiyan, 2005 ( :(S&.6 

 F�#)Melia azedarach L.) (Ntalli et al., 2009 ( ���SO0  X$S� 

 %�)�,)Artemisia obsinthium L.(  Wj$-)Ricinus communis 

L.) (Sadeghi et al., 2012 ( $
�() g+���)Allium hirtifolium( 

 SSSS�� ^.$SSSS) )Salvia officinalis(  �(SSSS- g�$SSSS-   

)Relussia oforatissima) (Feyzi et al., 2014 (\SS7.�� ��SS
� 

)Hymus vulgaris(  t�SS�2+)Mentha vividis L) (Oka et al., 

2000 (   �$S.6 ��S
�)Carum carvil (  $
S�)Allium sativum L ( �

 ,�() ��
�)myrtus Communis) (Oka, 2001(    P$S&�- ��$SQ� ��

����- ��� �#�	+ �.  S�$� %S7   ��S� %&'��S�  �S+�. �, � S. \

>?#
���O0 l ��� �� �8R� � �
 :���  ��S
� $� %+@� � %+�.6��

 f��>) �, ��
'�#�	+  ��$� �$� %7.���� E��.   \
S�}	�

E
R�2�  ��$� @
+ f
��$�- �(&?) � ���� ��� S�  \S.� � �

 ���O0 �,�(&-�� � ����- P$&�- :�(# $b+ 6�    � ��S�� ��S�

 f
��$�- �(&?) ^� ���� %Z.�>).  

  

����� <��  

��=# ����� �
 � �#�$�: ��
� %+@� �,  %S.�LUrtica dioica 



'��$�� � >�-1    �
��� '�
 : �7?@A ���$, ./ ��B�� .+CDE ���

L. (Urticaceae) �   �, :���S+6�) :�&S�� �, 5`�� �(+ :�&�$;� 6�

  5S	� ES7;3.,�� f����   %.�S� �, � ����  ��S), �,Cº��   %S�

EZ
� ��) � W7' 6�� ���O0  �$
� �S�.  %S+�,    ��S
� ��S�

%SS+�.6��  )Foeniculum vulgare( ��6�SS� 6�  �%SS
;# z�
SS��� 

���O0  �$
���.  %S+(� l
`, h
U7#     S����, :�S��
� ��S�

  �S� �6��3) � .����� ��$� T�(# l
>?# \.� �, �,��&�� ,�()

��0  ,�6� ��=7+�, 2
34 5���) � �6���7- ��87+�, 6$� ���

E�$.KL /�k+� :�$;# ��>
>?# � /(�0 �1�� . ���O0 %
;# ��$�

 �� ���>)I�  �� ��
� ��� �,(L E��� /$���[ �
)  � z� $&
R

���O0 ��$�  �8R� �$
�I� E��� /$�  �,(L  �S� ��
� �����[ 

�
)    P(+�S#� $S&
Ru[  �Se�,   ��S) %S� �    ��=&S�, �, E0�S�

  ��$S` %�Z-(�    J�� l��Sr) �$S
� ���SO0 � �,�,)Warthen   

et al., 1984( �� /�k+� .   ���S#�� ��=&S�, 6� �,��&S�� �� gA�� 

 �S.,$� _K1 P<1 . �
� ���SO0 :�S� .6��    ��$S� %S+@� � %S+�

  �S.,$� WS7' E0�� %7
� �, W7' �,�) %3��?).   ES;�

 ��,(R� 53�) %
;#%7.�   6� �$� %7.� �#�	+ %� �,(R� d�' �

%+�U��   ��$S� � ���,$� %+(	+ \
)��� :�&�$;� ���  Y�$U&S��

  @S�
8�� J�� 6� d�S' 6� �#�	+ )Jenkins, 1964 (�  Y�$U&S�� 

�#�	+ J�� 6� �,(R� ��
� %7.� 6� )Coolen an De Hard, 1972 (

�$;� &�$��� %.     ����S#�	+ 6� Sa$0 J$S� %
;# � �6�����

 �,�)M. javanica  ��S�3) $�  �(S=R� Perennial Pattern   l��Sr)

J�� )Dropkin, 1989 (E�$� /�k+�.    � �6�S� hR�S' E;�

 �S#�	+ q
>�# %.�) %
;# M. javanica  6�J��  S�(� �  $-��S� 

�� �,��&�� 6� �,(# ^U#  ,$��))Single Egg Mass (  �S� �,��&S�� 

)Hussey and Barcker,1973 .( �(b�) \.� ��$� .����� 6� gL

 %+(� �#�	+      S=+$� %S�(� ��� $S
�8# R�(S&) ���, \.�S�j

  �S)� ,(S�� %� �#�	+ ��- E
2	� � �� /�k+�.  ��$S�  $S
�8# 

�#�	+ 6� ��7+ %�(�  S=+$�     �S� �,��&S�� \
S&) ^S`� . gSL 6� 

�(7&Z� ��� %7.� ����, ��c %7.� ��  %SZ
- �z�  ��S�  ̂ SU# 

�#�	+ �, $R(-(�
� $.6 �� fAR�8�� ��� � �, $r>) z� %�  %S+�U�� 

�+�� f>&�). ��� ^U# Y�$U&�� ���  KSc�- ���  ��Se   ��$S`

 WR� W. �, gA� � �,�,�[[ mesh �� %&U.� .   WS. �, WSR�

W&7# �$&L ���1 ����>) z� $r>) %- :�$&� qr� �� \.$.6 

WR� �, ~�	# ,(� �, �(#��(8+� �� ~(
Z�� %��,  ����S;=+ 

 �S.,$� .  ��S� ^SU#  �S#�	+ ���    F.$S�# ��Se KSc�-  ��S� � 

�����] \� /�, gL 6� �(30 Kc�- 6� ��e   �$S&L _$S� �, 

5	� ���� � ��7.�)6� ��$�  �S�&U)  �,��&S��   ES�$� ��$S` .

��$� J��	� 6� ����] /] J��	� �,��&�� �� . 

����� � ������� 	�
��� ������� � ���� ��   �F�" � �"

   �FF#�$� GFFH# �&!FF# � I�& JFF� ��K  �FF
�� �FF���  

M. javanica   �F��, 	��& L���, �&(in vitro) : S��$�   $SQ�

7B�#�	+ �� ���O0 ���  �#�	+ /�, \� ��] $� ~���  J��

Feyzi et al. (2014) ��(SSe ESS�$� .�[[ $SS&
R�$C
)  6�

Eb�c ��&U) ��� �[  �#�[[ ppm   �S� ���SO0 6� W. $�  �,

z(
#�$C
)  ��� ml�.� %&U.� � �[[   :(
SZ+�A�(� $&
R�$C
)

���1 I[[[ ��] \� ^U# � /�,      z(S
#�$C
) $S� %S� �S#�	+

�#�	+ ���1 M. javanica %��a� ��.  ��$�   ��S;j �(Sb�) \S.� 

 ESSSb�cppm�[ �ppmI[[ �ppm�[[ �ppmm[[  �ppm�[[  6�

���O0 6� W. $�   �S� �,��&�� %+@� � %+�.6�� �8R� � �� ���

 �$� �, ��	
# � ��$C# /�k+� ��. ��7.�)6�  T.�$S� �,   .�S),

C°�± � /�k+� E�$�.  gL 6� E�K� mo �E0�� X$) �e�, 

$
)� �����] \� �, �� �,��&�� 6� /] J��	� �#�	+ � �,   $S.6

�(C��$C
) %3��?) �.,$� .��3#�� \
� Eb�c  ��S�  �S�&U) 

g+��� � X$) $
)�     � ES�$� ��$S` ES
��$L @
R�+� E?# ��]

  ESb�c qr� LC50 � LC 90      ESb�c \.$S&;� z�SU&+� ��$S�

�)� E��� ��7.�)6� %)�,� ��$�.  

����� 	&!$� �-�M�  �
N�% �� : ��$� /�k+�  ��S7.�)6�

%SS+�U��  ��SS
' ����KSS� �� �SS.$3
�^SS`� Beit Alpha 192 F1 

(Sab Tagh Fadak Co.Ltd, Iran)  SS0��6 �SS.�� /�SS`�� 6� �,

:����  ����[[  )$� �<3S` �;+� d�' %-   ��S), �,o�   %S��,

Z��
 ~( ��) %��[  �<-(#� %>
`, �S+,(� ���   �, � %&S��-

�), T.�$�. C°�± � Z�� %��,
~( �  3Z+ E�(4�u�  �#

o[ � �e�, �(+ ����[[[ lux  ��(+ ���, ��I�  E0�� �(+

 �II    �+�S� �,�, ��$S` 8.��S# E0��.  :��S��    �(-KS) ��S�



	���9$
 � '&�() :����� ��� ����� ���� ��� � !" �#�$� �� ���� � ������� 	�
��� �� ����� ������ ... ���

%R(R  ,��1 P(4 %� %��$- �L � f8� ���� &+��    �S+,(� $S&)

 �SS+�(&� %SS7.� �SS# %2SS�(#.�SS�� .%SS�1$) �,  ��  �SS#u SS�$� 

%}��
�  ���
' ���I[[[ ,�0  � ^U#  \S� ��]     �$S� �S#�	+

:���� d�' %� %7.�  �� %��a��� . ���O0    S�� ��S� S�8R� � 

��
� ��� %+@� � %+�.6�� Eb�c �,  ��S� ppm I[[  �ppm �[[ 

 E�(+ �, �,�  �I[ 6�� +6 %.�) 6� �2�    �S#�	+ �S�   d�S' %S�

:����  �� %7.� T
?) � %��a�,�� .^� Eb�c �, 3���   ��S�

ppm �[ �  ppm �[[  ��$SS` �,��&SS�� ,�(SS) ���SS� :�(SS�0 %SS�

E�$� .:()6� �,   :�@S
) %7
� :��, ���[/[�  �[/�   6� /$S�

 W. �, ^� :�@
) � �� f1 z� 6� $&
R�[[  $&
R�$-�S)   %S� :�

)
z(
#�$8 �� �� %��a� . :(S)6� ��$�   %S+�U�� ��S�   :�@S
) ��

 %� ^� 6� %��7)I �� %��a� d�' /$�(�
- .  �,��&S�� ,�() ^`�

���,�   � .�S.$&-�� �j��` ���$���	
� %� E)��>) 6� #���,

,(� ��$.� .� f
R,*�-�� W.$?# :�8)� ^`� \.� z�U&+  ���

���O0 6� �,��&�� �� :� �, W
	&Z
� 0��, ,(� ��
� ���.  

O%�, ����� '�,� '�
 ::�@
) ��$� ��$�  �(S&?) 

f
��$�- f- ��
� :�@
) �/[ ��� ,$' ��
� E��� 6� /$��� �6� 

5.�) �, �[ �
)  :(&�� $&
Ro[%   �(S�U) � ��S�   E0$S� �,

�[[[  ��) %� %>
`, �, ��,I[  �S� x(�.$&+�� %>
`, .�� �  �

I� 6�� ���O0 :,(	+ %��a� 6� �2�  �S�   zKS� :�@S
)   �(S+  �,

Y() P(4  ������  ��m�  �mu[   :(S+�� J�� l��r) $&)(+�+

)Arnon, 1987 ($.6 %r��� ��:  
Chlorophyll a : (19.3*A663- 0.86*A645)V/100w 

Chlorophyll b : (19.3*A645 – 3.6*A663)V/100w 
Chlorophyll total : (Chlorophyll a + Chlorophyll b) 

�6��+� �
$� ��. }��
� E.�;+ �,% ��
' ��� �[  gL 6��

 6��).+6 %  :��S�� 6� ��$� ��$� �#�	+     $Sb+ 6� � Y��S' �S�

 P�SS� ,��SS2#�  �SS#�	+ ��] � ^SSU# ,��SS2#� h'�SS� �  ��SS�

 ��+�) 8.x(R(�$) P(4%7.�� %`�� P(4�    �$S� :�S
) %�Se�� �

:6� ��� W7' � $# �%7.� %`��  S� �X$  � �6��S+� S
$�  �S�. 

 %.@k# g+�.����,�,  �� �$4 "R�` �, f.�(&-�� �$4 ~��� $�

 ���6�� �, �,�O# �<)�-� ��  �I� ��	
# �(&-�� %� �� � 6��

     �S� ���S)� fS
�?# � %S.@k# E.�;+ �, � E�$� /�k+� :�)6 �

� �,��&�� :()6� 6 �� %�)�, ��j qr��, \8+�,�  �e�, /$+ ��

 ��@��SPSS �� /�k+�.  

  

PQ� � �R���  

���SSO0 ��SS��- P$SS&�- $SSQ� SS��$�  T.�$SS� ESS?# �SS�

��=7.�)6�  :�7+,�,   ESb�c %S-   ��S�I[[  ��[[ ppm   $S�

���O0 6� /��-  �� \.$&;�Eb�c �� �]�� :�(# ��  ����- P$&�-

��=7.�)6� T
?) �, ) �����  �KR �    ��S>
>?# /�Sk+� ��$S�

%+�U�� Eb�c �� �+�� z�U&+� �(-K) ��� )  f8S�� .(  �.�S&+

���O0 %- ,�, :�7+   :�@S
) �, %+�.6�� � %+@� �8R� � �� ���

    %S7
� :��, T.�$S� �, �S#�	+ /�, \� �����] $
) � X$)

���O0 � �+,(	+ f	0 3��� ^� 6� $#$Q�)    S�8R� � S�� ���

$#$Q�) %+�.6�� ���O0 6�    ,(S� %S+@� �8R� � �� ���)  P��S�

� .(  ESSb�c �SS� hUSS7) \
SS�}	�ppmI[[[  6� WSS. $SS�

���O0 ) �6(Z��
� {0�� ��   ��$S� �(-K) Eb�c �KR � ,(�

�� _K1 ��>
>?# /�k+� .$�  lS34  @
R�S+�   \.$&S7
� �ES
��$L 

E
	� %
�0 ^U# � /�, \� ��] �#�	+ $�   :�@S
) ~���LC50 

%SSS� �(SSS4 �(SSS�$) SSS�B %SSS� %SSS+�.6�� SSS�� ���SSSO0  

(LC50: 611.94) �  %+�.6�� �8R�(LC50:808.8) ,(�) P����.(  

%.@k# g+�.��� �,�, ��     *k�S� ��S� :(S)6� 6� fe�1 �

� %+�U�� �, ��
� 8.x(R(��()  \
=+�S
) %Z.�>)  �S�  �S�   :(S)6�

��j %�)�, �� \C+�, :�7+ ,�, %B \
� .����	
#  %SB �,  �S;+�   $S�

���O0 6� W. �� %� ��B E�� %&�� 6� $b+   ��S�� ��� h'��

:6� f)�� $# ��� � i7'  X$S� � �%7.� �  ̂ S�  \
S�j   P(S4

 %7.� � %`�� �� %Z.�>) �,����     �S. � ��S7+ ��S	
# ^R�S� ���

_<&'� ^� �� ��� ��	
#  S�2)  ���,[/[� P<  ES��, .  P(S4

%`�� ��
' ��
� 6� gL  ��	
# �� ���O0 �� %S+�.6��   ESb�c �S� 

ppm �[[ �� �#�	+ �(�1 :�#]��\.$  �� �S��  \
S� �,  $.�S� 

 ����	
# ���,,(� .\
�}	�  �, %`�� P(4 ��	
#  ESb�c �S� ppm 

�[[ ���O0 �� %S+@�   E3SZ+ @S
+  %S�   ���S� %S+(	+    �(S4 %S�

�2)  %&S��, �,�.6 *.�@�� ���,  SR� �,  %SZ.�>)  �S�  ���SO0 

%+�.6�� ���>) �$&	- *.�@��  E�� %&��,) P���I.(  



'��$�� � >�-1    �
��� '�
 : �7?@A ���$, ./ ��B�� .+CDE ���

  
 S4,+T �>).%Z )
=+�
\ ,��2# X$) � )
$ ^U# � /�, \� ��]  ��� �#�	+ M. javanica �$� �,.�)6� T.��=7  �� ��	
# 6� gL���O0 ��� ��  �

�8R� �
:��� %+@� � 6��.�%+� �,Eb�c ���  ��&U)ppm �[  �#�[[  . ^� 6�Rugby  Eb�c �, ���  ��&U))C1 :ppm�[[  �C2 :ppm �[ ( P$&�- :�(�0 %�

�� �,��&�� E3�) .�� %Z.�>)� ��)�� :()6� 6� �,��&�� �� \8+�, �2) qr� �� ��,� )[�/[= α (E�� E�$.KL ��(e.  
Fig. 1. Comparing the mean of mortality of second stage juveniles and eggs of M. javanica nematode under laboratory conditions after 

treatment with the aquatic and alcoholic crude extracts of the nettle and fennel plants at different concentrations of 50 to 600 ppm. Rugby nematicide 

at two concentrations of C1: 200 ppm and C2: 50 ppm used as a positive control. Statistical comparisons performed with the Duncan's test at the 

significance level of α= 0.05.  
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Table 1. Mean comparison (Mean± standard error) between measured morphological indices in cucumber plant after infection with the  

M. javanica and treating with the concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts 
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0.16±0.01d 0.61±0d 0.18±0h 0.79±0.01bcde 19.67±0.33fg 57±4.04hi With the nematode 

Ethanol 

0.29±0.03c 0.9±0.03bc 0.34±0.04cdefg 0.91±0.04bcd 24.5±0.29cd 76.33±0.88ef Without the nematode 

0.17±0.02d 0.63±0.01d 0.2±0gh 0.8±0.03bcde 18±1.53fg 54.67±6.33hi With the nematode 

Water 

200 

0.31±0bc 0.92±0.01bc 0.45±0.06bc 1.03±0.05b 26.33±1.2c 93.33±3.18cd Without the nematode 

0.17±0.02d 0.6±0.01d 0.27±0.07defgh 0.74±0.03cde 17±0.58g 52.33±2.85hi With the nematode 

Ethanol 

0.32±0bc 0.95±0.01ab 0.41±0.05bcd 0.99±0.01bc 26.5±0.76c 88.33±2.03cd Without the nematode 

* _<&'� /�0 ����, :�7+ d$&7) _�$1E�� ��, �2) .���)� ��3��?) %� J�� \8+�, )w�/w= Α (E�� ��� /�k+�.  

*Identical letters indicated that there is not any significant difference. Statistical analysis performed with the Duncan's test with an alpha  

level of 0.05.   
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Table 2. Mean comparison (Mean± standard error) between measured morphological indices in cucumber plant after infection with the  

M. javanica and treated with the concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts 
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559.33±46.94a 20±1.15a 4±0g 0.75±0.12h 3.07±0.31g* With the nematode 

  

DD20 

(control) 0±0e 0±0g 7.17±0.17b 1.33±0.01defg 5.49±0.25d Without the nematode 

222.33±19.38b 11.67±0.33b 4.67±0.33ef 1.1±0.07efgh 3.74±0.35fg With the nematode 

 
200 

Rugby 

(nematicide) 0±0e 0±0g 6.03±0.03c 0.81±0.34gh 4.43±0.12ef Without the nematode 

38.67±2.4de 5.33±0.33f 5.17±0.17de 1.75±0.14bcd 6.47±0.13c With the nematode 
Water 

100 

Fennel 

0±0e 0±0g 6.93±0.23b 2.76±0.13a 9.34±0.18a Without the nematode 

67±4.36cd 7.33±0.33cd 5.27±0.18de 1.39±0.14def 4.75±0.02de With the nematode 
Ethanol 

0±0e 0±0g 6.83±0.26b 1.64±0.19bcde 6.68±0.19c Without the nematode 

47±0.58cd 6±0.58ef 5.5±.29cd 1.53±0.18cdef 5.48±0.21d With the nematode 
Water 

200 
0±0e 0±0g 7.8±0.31a 2.06±0.03bc 7.57±0.15b Without the nematode 

78.33±1.33c 7.67±0.33c 4.47±0.24fg 1.02±0.25fgh 3.83±0.27fg With the nematode 
Ethanol 

0±0e 0±0g 6.73±0.23b 1.44±0.23def 6.34±0.3c Without the nematode 

58±3.21cd 6.33±0.33def 5±0.06def 1.03±0.05fgh 4.34±0.28ef With the nematode 
Water 

100 

Nettle 

0±0e 0±0g 7.23±0.12ab 2.19±0.15b 7.86±0.29b Without the nematode 

77±1.53c 6.67±0.33cde 4.8±0.12ef 0.82±0.11gh 3.87±0.04fg With the nematode 
Ethanol 

0±0e 0±0g 6.8±0.17b 1.64±0.12bcde 6.67±0.23c Without the nematode 

58±5cd 6.3±0.53cde 437±0.18fg 0.75±0.33h 4.22±0.16ef With the nematode 
Water 

200 
0±0e 0±0g 7.07±0.17b 2.09±0.2bc 7.71±0.62b Without the nematode 

81±1c 6.4±0.12cde 4.77±0.23ef 0.81±0.11gh 3.64±0.37fg With the nematode 
Ethanol 

0±0e 0±0g 7.07±0.15b 1.68±0.1bcd 6.64±0.21c Without the nematode 

*�2) _<&'� /�0 ����, :�7+ d$&7) _�$1 E�� ��, .��)� ��3��?)� � %�)�, ��j :()6� T�(#� \8+�, �2) qr� �� ��,� )w�/w= Α (E�� ��� /�k+�. 

*Identical letters indicated that there is not any significant difference. Statistical analysis performed with the Duncan's multiple range tests with an 

alpha level of 0.05. 
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Table 3. The probit analysis results in bioassay assessments for studying the inhibitory effect of different concentrations of  

fennel and stinging nettle weed crude extracts on M. javanica eggs and larva mortality under laboratory conditions. 

p df Chi-Square IC50 IC90 Treatments 

0.212 4 83.5 611.945 0.04 Aquatic extract of fennel 

0.144 4 805.6 808.8 0.07 Ethanolic extract of fennel 

0.244 4 44.5 9761.01 3.57 Aquatic extract of nettle 

0.503 4 33.3 6804.2 10.83 Ethanolic extract of nettle 
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Fig. 2. Mean comparison of the chlorophyll pigments (chlorophyll a) in cucumber plant infected with the M. javanica and treated with the 

concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts, 3, 9 and 15 days post treatment with extracts. (DAT): 

days after treatments with each extract; (Et): Ethanolic extract; (Aq): Aquatic extract; (C-): negative control-untreated plant; (C+): positive control- 

treated with the Rugby nematicide. Statistical analysis performed with the Duncan's multiple range test with an alpha level of 0.05. Identical letters 

indicated that there is not any significant difference. 
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Fig. 3. Mean comparison of the chlorophyll pigments (chlorophyll b) in cucumber plant infected with the M. javanica and treated with the 

concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts, 3,9 and 15 days post treatment with extracts. (DAT): 

days after treatments with each extract; (Et): Ethanolic extract; (Aq): Aquatic extract; (C-): negative control-untreated plant; (C+): positive control- 

treated with the Rugby nematicide. Statistical analysis performed with the Duncan's multiple range test with an alpha level of 0.05. Identical letters 

indicated that there is not any significant difference. 
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Fig. 4. Mean comparison of the chlorophyll pigments (total chlorophyll) in cucumber plant infected with the M. javanica and treated with the 

concentrations of 100 and 200 ppm of aquatic and alcoholic nettle and fennel crude extracts, 3,9 and 15 days post treatment with extracts. (DAT): 

days after treatments with each extract; (Et): Ethanolic extract; (Aq): Aquatic extract; (C-): negative control-untreated plant; (C+): positive control- 

treated with the Rugby nematicide. Statistical analysis performed with the Duncan's multiple range test with an alpha level of 0.05. Identical letters 

indicated that there is not any significant difference. 
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