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Morphology and life cycle of alfalfa root scale Porphyrophora medicaginis  

(Hom.: Margarodidae) in East Azarbaijan 
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Abstract 
Morphology and life cycle of alfalfa root scale was studied in the field for 2 years from 

2003. Alfalfa field was sampled weekly and biology of different nymphal instars was studied 

in field condition. The cysts were transferred to laboratory and their morphology and biology 

were studied. The field’s soil was sampled from depth 0-10cm and 10-30cm and its structure, 

pH and food materials were measured. The scale samples were sent to Plant Protection 

Research Institute for identeficacion. The investigations showed that this pest owervinters in 

field condition as first instar nymph (crawler). From mid-winter it transferred to cyst stage. 

Nymphs feed on the roots of the host until first week of Augest until adult females appear. 

The female produced an egg sac and laid eggs at a depth of 15 cm of the soil. The eggs 

hatched from mid-September and the crawlers appeared in the field. The adult males appeared 

from early September and this scale produced only one generation in a year.  

Key words: Morphology, Life cycle, Porphyrophora, Margarodidae, Alfalfa. 
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 #� 5.V        ��HC� �5�� p%�� #�'�� q�0F r�@� �6 ��    AE$FH% 5.EV "%- _C� AV   ?�E� �6 
E�� 

 
I��-�gh�� ?6�(, ���i� #� �
BH2 #�3
, � ��']�  � gf�5�� �6H� D2  .  

  \.c� -� 
X"�     [6�HF�X ���Margarodidae  � A.%� 5��  I��- #���
�      ��"0'E�� �� AV �6H� 


  A.%� ��� "�      �� #�E�3
, 
$%��E2 s"E, � T(S ��)�H, 
��
� ["
� -� A%;a2 � #���
� D%� 

 
, G��"�  �F-�� .        ?�E� �6 AE$FH% t.E%� \.Ec�               5E�6 ��;E� tE$FH% u��3E, �6 "E
X� ��E�  



                                                                            ��!+)" � 5!�$ �3!)6 �!3 : ��788 .�!+� 9: �;<%
 9=>??  
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� .AFH�      [6�HF�X A� l�(', ���Margarodidae G� v�')PF �6�, ��".R �NHBH�", "MF -� 

      ��H< ���'X�� ��
{3� �6 
B� ��'P� Q]�    5P
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%�F�H2      :�� �� �� ��6 ���   �F���F 
(
)* ��� .#�   �%�� ��
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�}�g+	� "].
F t.%� ��� H�����
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A'�"� ��Ho 5�� )Safar Alizade, 1986; Mardookhi, 1992 .(  � 
'PE%- tX"n �
���� Q]�
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V 

  B� �3%")2 
�"@   5P
V A� ��%�� 
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   5�"� J�$F� 5�HF \%.       ���6"� AFH	F 5�HF "� �6if      
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]
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   �F�� Q0'�, ��L.%�,-� A� ���(� ��(B�C, 5=� .AFH	F D%�     d"E* ��"E�� ?�E� �6 
* ���6"�

   A2H� -� 
L'�� �HC�                    �6 5E�� 
'PE%- QER�", ��"E

a2 �EF�� � ��E� J�$F� AI�3, [6HB� ���

 �� 
��"� AI�3, 
(
)* O%�"� .GU2 Q1,   E�� �3E%�     �6 GEU2 6��E(2 � AEI�3, O%�"E� �6 5
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��"� GU2 ��$'�6 .   5P
V ��L.%�,-� �6 D
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       A)(� �6 �H=Z -� x< \.c� [6�, ��".R              QEX�6 AE� J"EF W�EX ��"	� A� �:��"< ���
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��L.%�,-�   5�"� ��"! A(B�C,  .          ���HE< �GEU2 6�HE, �6 
]%NHBH��H, ��(B�C, D
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        �� J�$F� \.c� �6�, � "F Q,�V ��".R �5P
V .        ��HE< � GEU2 6�(�� �"
� �-��F� ��"�    -� �E�

     �� �6��'�� �H]��"]
,H%"'�� � �H]��"]
, "',�"]
, .      tFH� � x�� l
!6 
%����� 5=�

 AFH	F ��".R     �6� zU� A� 
%��  ����          ���E	
� � ��E�� 
E��"� tPE��, ��".R      
��E
� ��E�

�� ?����.   

            AFH	F �A$FH% ��
� t.%� � A!H* t
R�F �6 5�� 5
B�(� A� A�H2 ��        tEI�3, W�EX -� ���6"�

  �6 -� �6HB�   l	I�fh f   � �fh �f 
'F��    �� J�$F� �"', .      ?�� ��, "
2 G�6 �6����    6��E(2  
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B  � C)	�D     � E;F7 ��!F%!;�  �F��6 :   \.Ec�     AE$FH% A.E%�     
E	�I J�EF �E� 

Porphyrophora medicaginis Jashenko   -�� ��L.EF�6 �6 ��ER�� "'V6 ��!� O�H2  ��.EF�,"V �

�EE� 
%�EE����. AEEFH� DEE%�  �6�HF�EEX AEE�Margarodidae �6�HF�EEX ~�EE� -� Coccoidea A'EE��� � 

Homoptera6��6 l�(2 . Jashenko (1994) �HV -� �� AFH� D%�      #�'PE!�3! w"E� �6 H%�2�.EV� ��E�

5�� �6H	F :��3�.   

GB   .&��$ �H�I
 J)KL�  : 
��"� 
*          �6HEB� u��3E, 
%����� 5=� AV 
%��   E� AE$FH% A

  AI�3, �,� Q	I        D%- ��'��� �6 �%�� v�')PF 
�6HB� �� ��      �6 H�
��E1B�g      eHE�� �"',HE�
V 

     
��"� � ��� 
%����� 3%")2 e"@      �%6"� 3V"	', Q1, D%� �6 �� .      e"E@ eH�� �6 A0C�, D%�

       
B�	E� y"I ����6 � �6H� +!�� 3%")2"�/�}  �' � � º��   
E�"@ ?HE* �" /�}� ' 9 � ºg �  

�2��     �%�6 _C� -� u�m ���� 
,  ����.  -� 
F��	� A$FH% G!�� ��� 5.V AI�3, �6 z
< ?�� 

          J��F� �6�- G{mI ���V�"< �HC� AI�3, q�0F 
X"� �6 � 6H�      QE,�V 
��
].EX � 
%�HE� ��E�

A2H� 6H� 6H=., A$FH% ��� .  

MB     �D�" ��� J�$ 5�!�� NOPH    ����� �!3 :A2H�      
2���6 �
�6HB� A� WH]., ���  -� 

      �F6�6 #�.F �� 
��
].X � ��� 6HV� .  A!�� 
,�	2 �%�� 
�6HB� 5B�R �6   � \.EX vm,�V ��

 
, +C!  �F�� . A2H� D%�    A.%� 5
(S� � �� ��� D
,- -� A.%� �� Q
� t�
�H� ��  #� ��E�    AE� �E�

        5�"� ��"! 
��"� 6�H, ��L.%�,-� � AI�3, �6 5!6 .A.%�          v�E)%"02 
E��"� 6�HE, #���
� ���


].X         �F6H� ?�(� "
@ 
%�;@ 6�H, e;� "MF -� � ��.         ��;� � AB�� ��n u��3, �6 �=�2 
�6HB�

       #� A$FH% #���
� AV ��� 5.V �-�2 u��3, � �� ����., � #�H� �� A.%� "C!     AE� �6HE� GEV ��

    �F6��F #�.F 
�6HB� A�� �
� .      ?�� ��, 5.=)%6�� Q%��� -����� AEFH	F AV     AEI�3, -� ���6"E�

   ��� -�@�     5P
V -� 
�H)F� ��Ho A� 5��  
)%"02 "C! A� 
�
� A� Q%�	', 6"� ���i
�
,    "E',

      �� ����., A$FH% #���
� A!H* t
R�F �6 . 5P
V D%�    e�(.EF� Q1, � A!H* t
R�F �6 ��2�	I ��
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A!��        
, "MF A� � �F6H� 3V"	', ��     Q1, �6 AV ���          t.E%� 
,H*"X"E� O�H2 �6��� GX- ���

 A$FH%Sitona sp.       � AE!H* 
��E
� ["
E� -� � AE'��% ��"0'E�� ��'P� l
	I � A'�� �"� v�')PF AV

   �F6"V A%;a2 A$FH% A.%� .   A2H� 
X"� �6 
�6HB�   AFH	F ���            AE� 6HE� �%�E� ��
PE� ��� ���6"�

 6��(2 ��, "
2 Q%��� �6 
'R A]%�H*����� �-����� A2H� \% ��� -� 5�� 5P
V 6�I  .  

  

  

  

  

  

  

  

  

  

 �/�QB ��"0'�� 5P
V A$FH% ��
� A!H* ��� \.c� ���  
Fig. 1- Cysts placement on alfalfa root 

  

  

  

  

  

  

  

  

  

 �/�RB\.c� GU2 AP
V � GU2 Q]� � 
%�	F 5��6 �f"��"�   
Fig. 2- Eggs and oviposition sac of scale 10 x 

 



��+,
 � ��!*�!( ��)% ��- :� ��� ���	
 ��
�
 �������
 ����� ���� ���� ����� ����...   

  

  

  9f

&B����� ���� ���� ��������
 5!)(�S� : 

QB N	D :    6��E(2 f   -� 6�EI   GEU2    5E�� ��E�             AEI�3, O%�"E� �6 GEU2 ��$'E�6 -� AEV 

+	�     � �6H� ��� ����  A      �-��F� �"',�"]
, :�� A� � �H]��"]
, A�
��        p%�E'F � �E� �"E
�

          ?H* A� ��
.V 
�
� �5�� GU2 AV 6�6 #�.F 9 /f 
�
,      y"I � "',i /f 
�
,      �F� A� � "',

  
, �"
2 
]��-  ���� . GU2 ���        ��1E�"2 -� AV 
LF� �
�� 6"� �� ��    ��".ER ��E�� 6�E@

  
, 
��F �6�,    
, ��F��H< �66"�  6H�. GU2            lE	I �E2 AEI�3, O%�"E� �6 �3%��  
'F�E�    �"E',  

 �6H� W�X �    GU2 -� �"��              �.EF ��E%6 �6HEB� #�E��
� A.E%� ��� �3E%� .     lE	I 6�E�HF �"E)V�  

GU2   AEFH� �3%� P. tritici     �� 5E�� DE%� A��.E, AEFH�    �E2 �  
'F�E�      5E�� �6"EV "EV& "E',  

Akbari Noshad, 1993).(  

        � 5�� �3%"	U2 G{mI �A.%� Y�"*� W�X 
��"� ��  A AP
V ��Ho      -� Q].E', GU2 ���

  �
�� 
V"V ��1�"2       ����., 6�%- 6��(2 A� �F�  �� .          ��
PE� GEU2 ��$'E�6 �6 GEU2 6��E(2

        6��6 �6�, ��".R t|� A� 
L'P� � �6H� ����', .     �6 GU2 6��(2 D
LF�
,if      6�HE, GEU2 A'�6 


��"� AI�3, O%�"� �6 ��f�� :��	� 6�I  .  

RB ��- ����
.  �6 : ��H<    dmCEo� �6 � �6HE� W"1', �\.c� \% D� ��� Crawler  �E%

  �F��6 J�F ��F3X .��H<                    rEV", G.En 5E�� \E% � JHE*"X �\X�E� ��E< 5�� A� ����6 ��

  #� #�� � �6H� �"
2 3,"! �F� A� ��U., � ��� D
�"* �6 � A'��6 ������ 5B�R ��  G]E� 
%�='F

      
, G.n A� 
�%"Z � ���� v�')PF �H, 6�HX .��H< D%�    
�E
� � ��
.EV 
F�� �H=Z ���'�� �6 ��

  � A'��6 Q]� �-��F� �"
�  #� #�� ?H* D
LF�
, AV 6�6 #�.F ��   AE� ��9 /f 
E�
,    
E, "E',  �E�� .

��H<                A'�H< -� j�"X -� x< � ��'P� ��6�HX"� 
=�H2 Q��! W"12 -� \% D� ���  ���   GEU2 

              Q1, #6"V ��
< -� x< � ��F��� #��3
, ��
� t!H* � A.%� A� �� 6HX      ��� �rE���, A%;a2 ���

               Q%�)2 5P
V A� �A'�H< _�"2 � #�� ��"V � #�� G$R z%�3�� �� � ��� "0'P, #��3
, A.%�


, �FH� .  
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 �/�TB��H<   
%�	F 5��6 A$FH% t.%� \.c� \% D� ����f"��"�   
Fig. 3- Crawlers of alfalfa root scale 10 x 

  

  

  

  

  

  

  

  
 �/�UB5P
V  A$FH% A.%� \.c� ���  
%�	F 5��6�f"��"�   

Fig. 4- The cysts of alfalfa root scale 10 x 

  

TB  ���)2 ����
 : 5P
V     AE� � �6H� �"
2 3,"! Q
].2 ���'�� �6 A$FH% t.%� \.c� ���

  #� �F� p%��2      V"n 
2�Ho �% z��� A� ��  
, Q%�	', 
  �FH� . 5P
V D%�       "EC! AE� ��E'�� �6 �E�

  
)%"02� /f 
�
,              #� G$R A� 
��
� ["
� -� A%;a2 �� p%��2 A� � �6H� "',    
E, �6�3�� ��   6HE� .

  5P
V 
'.< _C�            Y�o � D=< v�')PF 
	]� _C� �6 � �6H� A'P�"� � 6"� vm,�V ��  5E�� "2 .

     A]B ��H^� �< 5�� �6 ��%�0�  
�
2�"�]�� ��� �6 �EF� �"
2 � 6"�      ����.E, 
	]E� _CE�


,  6H� .        ���F- 
F��6 ��(C! �
F�
, 5	P! � ~�� �6 D
�b	�h   5�%�'�� AV ���],   #� ���   A� ��
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, ��%6 Y��� � �
�� �F� A� ���F�, H, � \%��� �����2 ��Ho  �FH� .  5PE
V ���      �E� �E�

\'�H<       5�H< t$
'F �6 AV 
LF� ��
� ���     �� � ��� Qo�R �-��F�      
E, +E	� GE� �    ��EF6"�

 
, ��
�H<  6H� . 5P
V 6�(��        AFH	F 
* � �6H� uH�', ��
P� ��  ���6"�      E� AEV 
%�E�  A    ��E,� QE	I

5P
V   �-��F� �� 
%��       ��E� AEFH	F \E% ��� -� #�E,3	� �HC� T�'U, ���  �E� .   [-��EF� v�"��EZ

5P
V           5PE
V AEV #�E�n �6��6 G
0'P, q�)2�� A�o�R [6�, ��".R t|� �� ��     AE� 5E��6 ��E�

    5P
V � 5��6 �6�, ��".R          
, Q%�)2 \nHV v�')PF [6�, ��".R A� 3%� ���  �FH� .  "|V��ER

5P
V "C!  A� �� /g	
�
, 
, "' ��� . 

UB  .&!
 5
��� : D
LF�
,       �6�, Q,�V ��".R A|� ?H*} 
�
,   � "',   #� y"I D
LF�
,  ��

9 
�
,   �-��F� "',  �� �"
� .       5�� ������ �6�, ��".R �6 #�� 
'.< _C� .    � A�
� ������ ���

  
, r(.�, AC0F \% -� v�2�	I AV �3%� ���H, G]� 
, ��%6 ��FH� 6H� .    G
EF 5E�� -� G]E�

0�R          vm,�EV � 6"� Q]� A� 
%�='F� ��� 
	]� _C� �6 j"U, � A'��% Q
].2 �U., 
	]� t

  
, ��%6 �U.,  6H� .           �HE=! AE� Q%�	', �"
2 3,"! �F� A� 3
F �6�, ��".R     -� xE< � �6HE� ��


, 
!�� �� 5P
V Y��� � �
�� \'�H< �5P
V -� j�"X �F��;� .  

     -� ��".R D%� \X��9     ��� AV A'��% Q
].2 ���   Q]E� 
%H, "X� ��� � 6"� � ��2HV ?��

  5�� ��2HV � .  ���F- 
F��6 ��(C!h  � ���],  A ��%�- ��Ho           \X�E� �6 "%- � D
� t
R�F �6 ��

    
, ����., 
	]� _C� �6               AEFHLb
� �6�E, ��".ER �6 
F��6 ��(C! 6H�� G@"
�I � 6H�

         A2H� ��� ��L.%�,-� �6 An � AI�3, �6 An ��".R D%� �6 A%;a2 G{mI �   ����.E, AE$FH% ��

�.F .          �H=! �F� A� � ��� 
�
2�"�]�� � ��2HV ��6�, ��".R ?�� 5�� ����<    ��
E� �E% �"
2 ��

5�� .       ��"E� AEV 5E�� ��{��- Q,�� � �6H� 6H=., "'.
� �< "X� ��� �6 #�� 
�
2�"�]�� D%�

                   
a2 JHE� � J�6 5E�� ����< 
B� 5�� A'��% Q]� "

a2 �
%�� A��� � W�X �6 #6- r0F "E
 

A'��
F 
o�X Q]� �F� .  

VB  �� 5
��� :       5P
V -� v�2�	I AFH� D%� "F ��".R            "��EZ \EnHV v�')PEF "EC! �� 
%��


,                     A.E%� \.Ec� 6�HE, �6 6��HF �")V� AV #��n #� 
o�X 
�	F �% 
�"
�� A�R", � �FH�

 �.EEF ��EE%6 5EE�� �6HEE	F :��3EE� J�EE�� (Akbari Noshad, 1993) . ��EE1B -� ��".EER DEE%�

%NHBH�",       AFH� "F ��".R ��F�	� � �F���F �6�, ��".R A� 
'��)� �
� 
]   [6�HF�EX "L%6 ���
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Margarodidae?�� � �6H� ���B��    #� ���E�V "E%- ?�)�� � �U., vm,�V 
%H�� ���    vm,�EV �E�

        
ELF� � �U., v�')PF ?H�� \% Q
].2 ����V ?�)�� �� � �"
2 3,"! �F� A� � D=< � G
US


,  ���6 .?��   ���       �6�6 "'B�� Q
].2 � �6"]F ��� �".R 
)0I  �F� .        � �HE=Z -� xE< "F ��".R

                  
E, W"E12 AE� W�EX _CE� ��� 
.=� ��Ho A� W�X _C� -� #�,� #�"
�     E� ��EF-�6"< A

��H*     
, 5!6 
V�F� �� AV   z=� #�H2      
F�E=��F � ��2HV ��� #�           _CE� ��� dHES� AE� �� �E�

6"V ����., W�X .  

  

  

  

  

  

  

  

 �/�VB [6�, �".R  
%�	F 5��6 A$FH% A.%� \.c��f"��"�   
Fig. 5- Female, root scale 10 x 

  

  

  

  

  

  

  

  

  

 �/�WB 
%�	F 5��6 A$FH% A.%� \.c� ���B�� "F �".R �f"��"�   
Fig. 6- Male, root scale 10 x 
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     �6 #�� ?H* D
LF�
, f       ��� �"
� �-��F� "F �".R �/g 
�
,    �,� 5��� "', .    v�E)%"02 "E�

 �	', 
|�|,     G.n � �6H� 6"� A� Q% � �"
2 3,"! �F� A� 5��6 rV", ��� A � QE��! dHS��  5E%

5�� .     -� "F ��".R \X���f                 ��
.EV v�')PEF ����E�� �E� 
1
)PE2 J"� A� � ��� Q
].2 ��� 


,  ���� .      
E, ��%6 GV�"', �HC� 
���� � �F� �
�� T%"Z ���H, \X�� ������ ���  6HE� .

    6��(2 A� ���<�    � vm,�V � 5��    �U., � �6"V ��  �F� .A$�<   ��i      DX�F \% A� J�6 ��� � ���� 

   
, 
='�, �F� ��
�  66"� .               � �6HE� ��
E� AE� Q%�	', �"
2 
]��- "F ��".R #�� 
,H	I �F�

    - � G]��               AE0�R G
EF 
E��X [���V �6 AV 5�� A'��% Q
].2 �U., vm,�V t0�R     
'.E< ��E�

 � G$�<    AB�C'�� -� 
�%6� G.�      
%H, ���� ���            
E)%"02 ?HE* AE� Y��� �
�� �F� A� Q]�� 


'F��   
, ����., "',      AB�C'�� D%� v~�	'R� AV 6H�               \E	V 3E
F "EF ��".ER z=� � -��"< A� ��


,  ���V .         "F ��".R #�� "X� t0�R 
	]� _C� �6Penis    ".R 
P�� 5B� �%      ��E%6 dHSH� �


, 6H� . "F ��".R A
)� �6�%- 6��R �2 "F ��".R 
,H	I ��^U., AFH�P. tritici    5E��

5�� ��� T
oH2 6��HF �")V� O�H2 AV (Akbari Noshad, 1993).  

�B      �H�I
 X�
�� �& J�$ ����� ���� :          ��HE< ��HEo AE� \.Ec� D%� 
F��;LF�'P,-

      A.%� ��� ��F3X ��H< �% \% D�    �6 #��3
, ��
� ���   l	Iifh �f
'F��     ����.E, W�X �"',

��.   �6��R 
��H< 5B�R "   
B� A���=n      �
,�$F� ?H* A� 5(
)* �6 ��, . ��H< D%�      �I�PE, �E� ��

     � A%;a2 �� �H� O%�"� #��    �F�E� ?�E), 5P
V A� A'�H< _�"2.      �E2 AE$FH% A.E%� \.Ec�

          � �F�, 
!�� 5(
)* �6 
'P
V 5B�R A� ��, 6�6", O����  #� r�@�  �E�     � AE!H* AE
R�F �6   QE1,

A!�� e�(.F� �F�� "0'P, ��
� ���.  

  , ��".R �H=Z         �� -�@� ��, 6�6", J�6 A	
F -� AI�3, �6 �6� .   5P
V -� �6�, ��".R  
%��

      �"��Z � ��� j��X T�'U, 6�(�� A�"     � �6�E, �".R A|� �� 5P
V �-��F�   GEU2 #�3E
,   #� �3E%�

 6��6 q�)2��.        l	I �6�, ��".R 5
B�(� ��	I A0C�,ifh�f 
'F��      � 6HE� W�EX �"',    �6 
E*

 R -� �"�� �
� d"* ��"�� ?�� �.EF ��%6 W�X _C� �6 �6�, ��". .    -� xE< �6�E, ��".ER

   \'�H< -� #�� j��X        A'�� _�"2 �� � 3FNH�2��< l%"* A� 
'P
V ���     �EF� �
�E� 
,HE, ���

 AP
V Q
].2    �F6�6 �� GU2 ��� .    GU2 � 5
B�(� D
R �6        �H=Z -� �"�� �
� ��6�, ��".R �3%�

� �.F ����., 5(
)* �6 "F ��".R 5
B�(�. , �
BH2  AEFH� �6 Q|M. capensis     Q]E� AE� 3E
F
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3FNH�2��<  �6H�)1982 (De Klerk et al.,AFH� 6�H, �6 5B�R D%� � P. tritici     "'.E
� OE�H2 3E
F 

 AFH� �6 
B� 5�� ��� :��3� D
001,P. polonica (L.)  ��E='F� �2 �H=Z -� x< �6�, ��".R 


, ~�� AX�� � �F�� 
, "F ��".R "M'�, �"
L'�� ��"�  �FH�(Camerino, 2002) .  

                   �E� -�E@� AEI�3, �6 ��E, �H%"=E� J�6 A�6 -� \.c� "F ��".R 5
B�(� � �H=Z .  DE%�

     \'�H< -� j�"X -� x< ��".R              #�E%"< D
ER �6� ��F��� W�X _C� A� �� 6HX 
'P
V ���

     A2H� ��� � AI�3, TV �6   +	� A$FH% ���  �F�� ���� .       6H� ��2HV ��
P� "F ��".R "	I ?H*

 x< �     � ��L.%�,-� A� ?�0'F� -�  ���       �E� ��E� �H^E1, 
F���� A$FH% #���
� ��� �-��   ��HE2

An��<  -� 
��2HV ��, �6 ����'�� D
�.  

  AP
V GU2 6��(2   �R �6H� ����', ��
P� GU2 ���    #� 6��E(2 QE!�g �    "|V��ERi��  6�EI 

 �� :��	�.      �6 GU2 6��(2 D
LF�
,if    +E	� GU2 A'�6         AEI�3, -� ��E� ����   AE���f   6�EI 

�
EE�� .De Klerk et al. (1980) GEEU2 6��EE(2 OEE�H',  AEEFH� ��EE�M. capensis O%�"EE� �6 �� 

 
��L.%�,-�i ��6"V :��3� �6�, "� ��-� A� 6�I  �F�.  

���6"EE� AEEFH	F GEEU2 7%"EE�2 AEEV 6�6 #�.EEF �EE�  -� �EE�i -�EE@� 5EE(
)* �6 ��EE, �H%"=EE�   

 ��H< �       �F�� "��Z \.c� \% D� ��� .   r
2"2 D%��    �6 QPF \% 5�� D%�      �E
BH2 ?�E� ?H*


EE, �EE�V .Jakubski (1965) AEEFH� ��"EE� Sphaeraspis vitis Philippi ?�EE� �6 QPEEF \EE% 3EE
F   

  5�� �6"V :��3�.        5�� �6�! AFH� D%� 
2����3� �6?��        
!�E� 
'P
V 5B�R A� �� �EF�	�   �E,�   

3B�3FH�   QPF 6�H, �6           
E, `�^'X� 6HX A� �� ?�� D%��n AV 
%��   E��6       5E�� �6"EV �E1� �  

Camerino, 2002).(  

.B  �%��" Y�!��   �3!Z��!
�$ �!3 :5P
V          AE� #�
�� �� #�,3	� A$FH% A.%� \.c� ���

     +	� AI�3, -� ��, 6�6", J�6 A�6 �6HX ��� 
%�=F �R � �F�� ���� #� #6H	F ��� -� x<   �E�

 A2H� -�       �F�E� QE0'�, J"EF W�X �H'1, 
]
'�m< Y�"Z QX�6 A� �6HB� ��� .   ���"ER AE��6

   ��L.%�,-� O
1,�±i9       
)PEF 5�H*� � �H
P�� A��6  ±g   6HE� �Eo�6  . 5PE
V   ��E�

+	�    �-��F� �6 ��� ����      #� 5
(S� AF�-�� �H* A� � 6H� T�'U, ��� 
, 
��"� �� �� . �H=Z

 -� :��"< Y�"Z �6 �6�, ��".Ri�� -�@� ��, 6�6", �.  

�6  
��"� D%��f        �HE'1, �"E'< Y�"EZ AE� 
%�E=�2 A� J��V "� �H=Z -� x< �6�, �".R 
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, D
,�2 #� -�
F 6�H, 5�H*� �
�H*", A)�< A]2 �� AV 
F���� J"F W�X      5
(ES� � Q0'�, ���

GU2  � �3%�   #� GU2 6��(2   �� :��	� �� .    
,�	2 ��|'�� #����f      AE� ��E� QE0'�, �6�E, �".R 

   �"'< Y�"Zih� �       � A%;a2 #��� ��H=Z -� �(� -�    AP
V _�"2 �� ��"
L'��        AE� � GEU2 ��E�

GU2 A� u�"� 3FNH�2��< l%"* �F6"V �3%�.  

�R      GU2 ?�� -�� A� �6 GU2 6��(2 "|V�     v�E)%"02 � �E� �E
BH2 �3E%�  AEFH	F 
,�E	2 �6    ��E�

GU2            � �E� TE!H', �E(� A� G$�< -�� -� �3%�              GE$R #�E� \EnHV -� xE< �6�E, ��".ER  

 #���    �E�'�� D
E� -� �#�E� \.X.   GEU2 ���6 OE�H',    AEFH� �3E%�M. capensis  O%�"E� �6   

  
��L.%�,-���   � �6H� -��         GU2 ?�� -�� ��=n �6 GU2 6��(2 D%"'.
�     5E�� ��� �
BH2 �3%�  

(De Klerk et al., 1980) .  

                ���E�2 ��H]E��"]
,H%"'�� A�
E�H� �"E'< Y�"EZ �6 6HE�H, GU2 ��$'�6 :��	�

  2 �6 �6�%-       �� �6�, ��".R O�H2 ��� �
BH2 GU2 6��(    ��H* A� 6�6 #�.F       6��E(2 D%"E'	V AEV

  GU2�  �     A� #� �R D%"'.
� 9i� 6�I  �
�� .             \E% ��-� AE� ��E� �E
BH2 GEU2 6��(2 D
LF�
,

    �6 �6�, �".R�f     
��"� 6�H, AFH	F �f/���  �%6"� A)��1,  .     �6�, ��".R "	I ?H* D
LF�
,

    
��L.%�,-� O%�"� �69 -��  �     GEU2 #H
E���H]F� ���6 ?H* D
LF�
,�   �E%6"� D
E
(2 -��  .

                 � �6HE	F 7%"E�2 AE� u�"� ��, �H%"=� "X� -� �"'< Y�"Z QX�6 �6 ��� ����=LF ��� GU2

��H< �F�� "��Z ��F3X ���.  

    A)(� �6 "F ��".R �H=Z      -� ��".R :��"< ����}    �� -�@� ��, �H%"=�  .  ��".R D%�

    � �6H� W"12 "< ��
P� "<:    A)(� QX�6 
��2HV ���    
, J�$F� :��"< ���      QE
B6 A� 
B� �F6�6

     GU2 � 5
B�(� �� 
F�,3	� J�I   �6�, ��".R �3%�      ��'���F Q|, �
BH2 �6 
.0F � .   ?HE* D
LF�
,

 ��(B�C, D%� �6 "F ��".R "	I /i�%6"� 6��� "� -�� .  

�B   �%!;�2!� 5!��!
�$ Y�!�� : AFH	F 
*  ���6"�   �%6"� ����., ���   A2H� "'.
� AV     ��E�

   �"V t
��R �6 �6HB�     A'.< ��� v�2�	I � ��          AE]�%� AE� AE�H2 �E� �EF��6 ��"E! �"V Y�"*� ���

A2H�    A'.< ��� ���   A2H� A� 5)PF �� �"V QX�6 ���       �6 ���E
�� e� AE� �"E'	V 
E�"'�6 ��E�

      ?~�'�� D
�n ��F��6 
��!"@ O%�"�          �],� 
'�H*� z�2 O%�"� �6 5�� D%� AV �%6"�  �"'.
� #

    
, ��
< 5
(	� z%�3�� ��"�  ��V .       AE� qHE�", �5E�� D%� 5
B�(� "� 
�), �, W���, � ��Im*�
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  ?����9}            
�� tF�X6�� e� -� A$FH% u��3, ���
�� 5=� A0C�, D
I��- AV 6H�    � ��n  A  �HE*

  
, �6��'�� 6��1,   � ��F6"V  A��H*                #�E],� � �6HE� AE��H, 
].EX z�E2 �� v�)B�@ u��3, D%� AV

  #� GM�, ���
��      ?�� 
* 
B� 6H)F G��"� ��     ��n ���R� �� "
X� ���       �6 l
	I A	
F � l
	I ���

                ?�E� AE� 5)PF 5�� D%� 5
(	� � �� G��"� u��3, ���
�� 5=� 
)���, O%�"� �A0C�,   ��E�

5�� A'��% �"
L	.n z��V A'�;�.  �����.,Hoffman & Smith (1991)     #� "E� 5EB~6 3E
F

.R �H=Z AV 6��6 Q,�V ��"Margarodes meridionalis 
, "'	V W�X 5�H*� z%�3�� �� 6H�.  

 [��7QBA$FH% AI�3, W�X A%3$2 ��.%�,-� p%�'F   
Table 1- Results of soil analysis 

 

Clay% Silt% Sand% 
\!*�
 �6 ����)%
  

PH of paste 

�/���/�
 J�
�3  
Ecx 103 

]+H  
Depth 

24 14 62 7.5 9.05 0-10 

32 18 50 7.6 10.32 10-30 

N)%!�-K  
Mg/kg 

�<��P  
Mg/kg 

�2 5�
  
Total N% 

��$ ^"�2 

O.C% 

&
�
 �(�& .���� �_;�  
%T.N.V. 

]+H  
Depth 

240 18.0 0.11 1.09 13.0 0-10 

330 18.8 0.14 1.38 14.5 10-30 

 

  AFH	F A%3$2 p%�'F      #� "LF�
� A$FH% AI�3, W�X ��� �          lE	I -� AEI�3, W�X AV 5�f  �E2  

�f 
'F��       6H� O�H', JHB 5��� ����6 �"', .    �')PF ��H� ����6 A%~ D%� "� 6�%-   5E
%�
�! #���

                 
EB� �6HE� 
%~�E� �ER�6 #� "�PE� � �-� #�3E
, � �6H� 
�@ �6��R �2 
B� 6�H, ��1B A� �

    6H� G/ A%~ D%� G
��'< .   l	I -��f  �2�f 
'F��            D
L�E� 5E��� ����6 AEI�3, W�EX ��"E',   �E�

 PF ��H��') "   6H� 5
%�
�! #��� � 6�%- .�')PF 
B� 6�H, ��1B A� 3
F A%~ D%� "� �6H� 
�@   ���E0,

    6H� 5%��V �R �6 G
��'< ���0, � 6�%- "�P� � �-� . 
E, 6�=�.
<  6HE�     �
E2� ��E(B�C, �6 AEV

       � 
B� 6�H, #�3
, � W�X 5��� q�)2��         � 5E
(	� GV�"E2 �� #� 
%�;@ "o��I    Ec� 5E
B�(� \.

 A$FH% A.%�6"
� ��"! "MF �,∗.  

                                                           
∗   !6���!Z� ��!��: ��	1, �	1, ���=, � ���)R�o ��
� -�F"� ���=,     � �-���.E/ ��E0
012 3E/", ��H<


!"� #�$%���&� #�'�� 
(
)* +���,#�"%� �.  
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   � "].2 r2�", #���F��LF           ��ER�� 
�(�PR "'V6 ��!� AF�	
	o ���]	� -� 6HX ��c�

                 JmEI� ��EF6H	F QE)02 �� AE$FH% A.%� \.c� 
%����� 5	R- AV ��.F�,"V �-�� ��L.F�6 �6
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