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Abstract 
Colorado potato beetle, Leptinotarsa decemlineata (Say), is the most important defoliating pest of potato throughout the world and 

Iran which considerably reduce crop yield. In this study tolerance of 33 cultivars of potato were compared during 2007-2008 in the field 

conditions. Experiment was carried out in both years in two trials, infested and non infested plots and arranged based on a randomized 

complete block design. In infested plots, each plant was infested by 40 medium larvae (second and early third instars) 15 days prior to the 

blooming of plants. Non-infested plots were kept pest-free by chemical and mechanical control methods. At the end of the season, defoliation 

and yield loss in infested plots were determined and compared with non-infested plots in each cultivar. Cluster analysis of cultivars was 

performed with MINITAB15 statistical software using UPGMA procedure based on Euclidean distance. Combined analysis of variance of 

tolerance data in 2007 and 2008 showed significant differences among the cultivars (P < 0.01). Moreover, for all studied traits reciprocal 

effect of cultivar × year was significant (P < 0.05). Cluster analysis based on defoliation and yield loss in two experimental years showed 

that cultivars “Santana”, “Satina”, “Bridjet” and “Cardinal” had the highest tolerance to the Colorado potato beetle. Significant positive 

correlation was observed between yield loss and defoliation traits in two years of study (P<0.01). 

Key words: Resistance, potato, Colorado potato beetle, Leptinotarsa decemlineata, tolerance 
                                                 

���� Corresponding author: ghassemikahrizeh@yahoo.com 



)-��0� �����  ��?�= �%� : ���	 
�����88 �� ��� �� "������ ���� 
� � �! ����� ����� ... ��


�*��  

#
H !%
5 �L. Solanum tuberosum � p(�� �X�5� %  �d� �

!���q M �5T :� ��r
T �% P�Y2! ? 	� �,
  �K# �# �$ <

 KK! s�KKQ2! M�KK��  $�KK�)Pelletier and Dutheil, 2006 .(

� D&!�(�  P�#�]]� # P�# M �5T ��
H !%
5  M�!%�# ^#�6

� �2_! /�!
	�  �&(�
� <�  �t� Du �$�! ?� !   IK� :F ����

 Du M�5F � �9  Q�
���  %     K! /
ZK'6  � �K
($ X$�K!   �K�$

(Thomas and Sonsonetti, 2008) .:� �$�d_! ���� #
H !%
5 

 :KK�	) �KK55F vKK!   �$ �KK�F GKK#�# :KKF� KK#
H !%
KK5� 

)Leptinotarsa decemlineata (Say# �KKZ  IK�! %  �KK6�M� ?  �KK�

! s�Q2!   $�K�(Nouri-ganbalani, 1989) .  K� ?   �+K� <K��

:	� ���� ��� ! s�Q2!  � $��� KZ    V�K(�mL ��K�� % 

#
H !%
5 :K��� �  K&(��      M�K�� 0W�K5! �KoF  �$ M�Kc($�� �

! ���� )Kung et al. 1992; Mc Gaugehay and Johnson, 1992; 

Tanada and Kaya, 1993; Lopez and Ferro, 1995 .( :KK�Dw6

H
# J�� � :L�� %  ��` � /!�F ��') 
!% 5!  xT�� �( �6

H
# P�Y2! $�Z�	T U��F  M +
! :� 5
!%�]  �6[]  �9�$

$�� )Pelletier et al. 2001.(      GK#�# /K!�F ��K') ��"KT :�

 H
K# ��$ ��F      ���K	
� %  �$ �Kd6 C�_KQ� :K� K5
!%   ��K�

H
#        KF�$ ��Ku ��K
y���� ���K	
� �K
z( K5
!%)Spindle 

tuber(    ��KK��_F�� KK�$�!t, ���KK	
� �)(Bacterial wilt   �KK�

 ��KK�O ��
KK#�,  � Pseudomonas solanacearum Smith)( �

    ��K1�) ��
K#�, ���K	
�)Corynebacterium spedonicum( 

(Ring Rot) ���	
� ���# �   H
K# ��K�    K! GK	F K5
!%   �K5F  

)Rai and Yadav, 2005( ./Q( /L �6 :� :��6 ��   �K� H�u  ���

   <K�� Z�3�K4�
� :�)�! ���q) �` �IK{6   ��K') � ��
eK� ��

/!�F (! ����'! :T�+! �$ M�!+	� ��W :�    P�K_5F  DK4 �$��

  HK#�5! M�!% �$ #�#  ��! �O  ��  � <#  /Z'! ��
Q� M�

M �7� ���QL $�
&( X�c(  ���D,�( :� ! $� � P�Y2!  $�K� 

(Ragsdale and Radcliffe, 1999).  

4$ :�
	�  /
$�Y_O  <�  �126 �<�� ?
  K#� ��K1
d  �$

#    <KK#  :KK_��� ���KK9 M� P�KK_5. <KK�� M�KK�� �KK# � .  

�TKKK
 s��m!�KKK( � �KKKj  Iu�<KKK�� %  �$�e_KKK#  UKKKF  ��KKK�  

 �KK9  ��
	
KK� P�K_5F  <KK#  <KK�� ?KK�  P�KK_5F C�� ?��KK6  

)Ferro and Boiteau, 1993( !�	6 :� <�� ?�  P�) ?�  �� 4� �

��') UF ! ��Z� M� P�_5F � �� :F ���   M�K'( <!��1! $��

 <#  �$ $)Bishop and Grafius, 1996(�  /
4$ :� � <�T ?�  :�

  �$�K4� � �K'� _!"# | �� X�	# }�# � �j     <KQ�% ��K�

 ���~ �^
2! �$ ��
	
� $ �! :�+c6 /��O �
u ����1� �m
2!

   X �K�(  �GK� :��$ � �9  ���� ���9 :� X�$ :��$ ����

  � h�K� �
u � $���! � �
e! � �') ����� d
7W M�5	�$

L`��M�W�# ��  C�� :K� :��6 �X�	# %  �$ �d6 M$��  %   ��K�

   �Kz( :K� ����f �I�! <�� ?�  �j�! <����! � �� ?�+&���

!  �#�)Martel et al. 2007( C�� 0
e�6 �   | �K� ���%�# ���

:� %  �6�
e! <�� ?�  <����!    y�K�56 :K� C�� G� ��
���F

<# .  

 KK	�! UKK{� X��KK1! X�KKO�  %  �$�e_KK#  # % 
 I_KKQIPM 

�$ ��F G#�#� #
H !%
5  K! s�Q2!      �K�56 :K( :KF $�K�

  K! X�	K# h�Y! U��F xT��   $$�K�)Tingey and Yencho, 

1994 (:KKF y ��KKF C�� �KK�� �
3�KK4��Z � �
+�KKZ (  �KK
 +

 +� �! U ��$ (Pelletier et al. 2001).  

     �K� $� $ K( � �� �$�KY_O  ��K� +! X��1! M���
� $����.

  d!�� $����� �5q:_�� � �$�Y_O  ��� +! %     :K� X��K1! ��K�

<#  :_��&( ���9 � �') )Smith, 1989(.    P�K_5. 0K
e�6 ��

:_�� � � ��
	
�     U� +K�  ��
	
K� P�K_5. � ��. X��1! ���

��') <z�u U��. � :_��� U.  �K�   HK��!  U��K. h�KY! 

    K! <KQ�% ^
K2! �$ X�	K#  $�K� )Smith, 2005.(   <K!��1!

7T M���,�5� :� M���
����  <
e
. %  <#   :K. ��
� _j �� ���

! H��!     �K� :KQ��1! �$ :K(�� �� :_�� � �� %  ��
� �6 $��

<
e
. ?�  �O�� :. g�Q) ��
� ���  K! j�    %  �K���)  :K�	

 ��_	. ���QL <��� �K5
7 (Painter, 1951; Snelling, 1941)  �

�̀ �	d! $� $ 7Q( :75� )Smith, 2005 .(  

  :K� ��K��! ���5! �$       :K# � �K') :K� M�K��
� <K!��1!

    :K(�� �� ��KW :K� � �') :� M���
� <!��1! e
. IQ
(�*!



"����� � A�B(    �=��C "�= : *�DEF )���$ #G ����0$ #G�H�  ��

 <K#  :_��� � �O #��� $��! )Painter, 1951; Muller, 1959; 

Van der Plank, 1968.(  ?�  IKQ
(�*!     ��K� ?
_KQ{( �K� ̂ K#�6 

Painter (1951) ��� ���d6 �(  .   ��K
1T :K� �K5� Painter   � �Kj 

���
� <!��1!! � �') ��� M  K_(� ���9 :� �( �6   �%�K
�

 �� X�KTKK2  $�K� ���KK~ /K	26 � M� . K_(� �3 � ���KKd� % %�KK(

�� X�T �3 � ?�+&��� K2 �K�$�� M� . �3 � ?K�      ��Kz5! :K� �K�

 ��K� �O � P�7O $��! <!��1! ����6 :
��6     �Kz( %  K4� �K( 

 :'
	� *�3�4�
�Ze6 /��O
G 	( �5��� )Dent, 2000.(  

   ?K*	! M���
�       �K� � /K	26 ���KO M$�K�  � $ �K� <K#

M� �� ��� $� � ���QL I
!�6 ��( �6 <
d	� ^#�6 ��  ��K� 

 �� �� ��<
d	�  :� <7Q( g�Q) M���
� ��� �$ $���! ���

     � <K!��1! ��K( ?K�  �5��� :_� $ <!��1! � �') ���QL

! /	26 ��)"m9  �5��� .   K*
_(3 � K6 r ����, �� /	26

 :. <# �
��  $�KO  � K! �      ���KQL � ��K�) Iu�K
�T $%�K#

   %  aK, � �$ $ :K! $  $�L d
7W ��� :� M�5�	� <�� ��')

<��� hD) �� � X ��(     $�Kc! �K�� �� �( �_� ���$ H
#� ���

���	( I
!�6  � ��� $� � ���QL $�L .    KT �% �Kz( :Km1( % 

     $�KK*�	T %  �_K'
� HKK6 �! :K� /KK	2_! :K_�� � �KK� $�K*�	T

� ��:_ ��� �
u 	2_! /� ! g�Q) ���� ._(� h"L ��  %�(%

_(� � ��
� /��1_! �j  /	26 IQ
(�*! �$ �%�
� �    UK1( ��K')

 K�t�� :� ^1� /	26 � :_� �(     K! ��K��! ��K
� ��K�  �K��� .  

KK_(� �KK� HKK�u  /KK	26 :KK_74  KK_(� � %�KK(%  %�KK
�<KK#  X��KK6   

)Smith, 2005.(   

:_�� � �$ /	26 $� $ <�+! ?��5q T �% ��� .d	�  <K


:_�� � ��� ��') :_�� � �� :Q��1! �$ /	2_! ���   � � $ ��K�

_(� _(� � %�(%  K	( U��. %�
�  �K��� .    :K_�� � ��K{_(  ��K'�

   $� �K( $�K�� �K� � �$�� �_	. � �') <
d	� ��� /	2_!� 

� M�*!   D4:  � M�� ?�+�
�6
� <!��1! ���     :K� ��K') ?*K�

! U��. ���6 /��O � �1! ���� .:_�� �   �̀ �K	d! /	2_! ���

 K! �
e! *�3�4�
� P�_5. /! �T ����. U� +�  xT��  $�K�� 

  � *�3�KK4����! /KK! �T :KK� ��KK��! s��m!�KK( � �KKj   �KK�%

	
���4� :_�� � �$ $���! ��� _(� <!��1! �� ���   � �%�K(%

_(�  :K_�� � �$ �%�
�     K	( ��K�$ /K	2_! ��K�  $�K� )Smith, 

2005.( X�O�  <!��1! :5
!% �$ H
# ��_{!    :K� <7KQ( 5
!%

�$ ��. �#�#� #
H!%
5  :_��� ���9 �$�d_! ��1
126

<#  ) Tingey, 1981; Scurrah and Raman, 1984; Dimock and 

Tingey, 1985; Tarn, 1987; Flanders et al. 1992; Tingey and. 

Yencho, 1994; Pelletier et al. 1995; Horton et al. 1997;. 

Pelletier and Tai, 2001; Pelletier et al. 2001; Karroubizadeh. 

et al. 2002; Yaser and Gungor, 2005; Cooper et al. 2007;. 

Lyytinen et al. 2007; Ghassemi-kahrizeh et al. 2010.(  

�
126 �_'
!% �$ ��1
_(� :5 _(� � %�(% �
  ��K� X�c(  %�

!% �$ �
126 /	26 :5
 KQ� ��1
 ��K2! ��$�    :K_��� ���K9

<#  .6`�Y2! �$ /	26 ��r �5(�! )Anglade et al. 1996; 

Kumar and Mihn, 1995( :K��L ��r �  � )Van den Berg   

et al. 1994( p(�KK� �(Nguessan et al. 1994) g�KK� h��KK6 �

(Crutchfield and Potter, 1995) ��#�F � )Leru and Tertuliano, 

1993 (5u�� �`�Y2! � (Brandt and Lamb, 1994) #��� 

<#  ��� . /	26H
# ��$ ��. �#�# :�  �$ 5
!%�]   IKO�

H
# T �%  �$ 5
!%  ^� �K� :KT�+! �    K#���  <K#  ��K�  

Karroubizadeh et al. 2002)( �  U��KK. �$ h"_KKL  $�KK��

 $�*�	T�
? :6��  |�K�     ���KQL M +K
! � �$�K4��
u � �$�K4� �

�&(�'( O�  /	26 �$ ���e6 $���T �% X�  K#��� $��!  �$

�� �� �$ ��. �#�# ���QLH
# � 5
!% $��<#  �.  

 �#��� ��z5! :� U��t, ? !
   KT �% X�KO�  /	26 M +

H
#  �$ �K�. �#�# :� <7Q( 5
!%�  K#
H !%
 K5   ���K9

5d! ���e6 ����'! ���9 �$ �6 :_���   �X�KO�  /	26 �$ � $

   � p���K6 :K� <7Q( <�� �_�� P�_5. ��z5! :�   <K'. :dK#�6

M� e�6 �� � ��� X �O  ��
 X�O�  0/	2_!   �K# �K��C�� �    :K� �K�

��� P�_5F �t
3�4��_) � G  K� P�_5F
	
y�! � K
  h�KY! M +

<�� X�	# ( UF
:z)"! /��O ��W :� +  �  U��F����.  

  

����� I��  

J����B��KD � L����  ��L$ ����� .� L��   ��LD� �L��" 



)-��0� �����  ��?�= �%� : ���	 
�����88 �� ��� �� "������ ���� 
� � �! ����� ����� ... ��

���(�M : �126 ?
0  KW   KT �% P�K# �$ ���S  ����R  �$

 ��� ��1( M�_#���)� �w� ��T
�� �S  � :��$[R O$
  :K1

�	�  ��K
� �w� P�W � 4\[   � :K��$��   O�K� :K1
O$�   �K�

 ��e6� ���] �_! ���$ lm# % (  ��u M�c����r� M�_#  �$ �O �

 �K!� �$  ��  :�.     �K� :K1m5! ��K(��� M +K
!    ?
&(�K
! g�K# 

��KK!% �$ �[  P�KK# %  :4�KK#��[\  �KK6 P�KK#��R� �S/��� 

�
!  �_!$��    ��K! �$ ��K(��� ?��K_	F :F     � $ $�K! ��K
6 ��K�

��! �$ ��(��� ?��_'
� � ������  <'�7�$�  � ?�$���� ���

! ��e6  �_�  .   KW :K1m5! 7Q( <��W� � �!$ ���(��� M +
!

H
# ��
� '��� ���$ �$ �$ 5
!%  P��K� �$ '��!%� P�# 

 G�<#  ��� :y � . 

���� L���� ���� N� :  �$ K�126 ? K
0 ���    X�KO�  %  IKO�

T �% #
H !%
 K5 ) P��K� �(  %�  $��K! K���   �K5_��� � �KO .

:(�	( ��� ��D� )��u �� (126 +F�! % 
  %���K'F ��K1�   M�_K# 

�$� 
��Z	� �� /�  &5��K	� �   :KQ#�!126
   � 8"K9  ��K1

�6
: �6 ��'F �D� � P��(
$�� :��.   
 

O�*D 1P !
��(��� M +� 7Q( <��W� � �!$  ��1(�$ �$ �!%� P�#�U 

Table 1. Rainfall, temperature and relative humidity during two years of research in Naghadeh 

October September Agust July June May March Year Indices 

0.0 21.10 0.40 0.10 1.50 47.30 79.6 2007 Rainfall (mm) 
20.60 21.80 0.0 0.0 1.40 8 0.6 2008 
6.1 6.1 6.1 6.1 6.1 6.1 6.1 2007 

Average temperature (%) 
6.4 6.4 6.4 6.4 6.4 6.4 6.4 2008 
60 60 60 60 60 60 60 2007 

Ralative humidity (%) 61 61 61 61 61 61 61 2008 
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Table 2. List of the different potato cultivars used in this study 

Name Number Name Number Name Number 

Famosa 23 Raja 12 Estima 1 

Armada 24 Santana 13 Morene 2 

Arrancar 25 Romina 14 Bridjet 3 

Carlita 26 Velox 15 Delikat 4 

Elles 27 Aparret 16 Likaria 5 

Miryam 28 Bright 17 Provento 5 

Cardinal 29 Idul 18 Desiree 7 

Beluga 30 Sinja 19 Agata 8 

Marfona 31 Baltica 20 Nicola 9 

Satina 32 Cosima 21 Eba 10 

Agria 33 Fianna 22 Diamont 11 
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Table 3. Combind analysis of variance of the studied traits in field in the tolerance test under artificial infestation during 2007-2008 

 Mean Squares  

 
Source of Variance Yield Loss Yield of Treated Plot Yield of Control Consumed leaves Degree of Freedom 

0.2488* 
0.0284 

0.0775** 

0.0232** 
0.0116 
17.92% 

3528704** 
20895 

183809** 

45725** 
7022.612 
14.57% 

542861** 
5632.546 

226663** 

88183** 
14760 

14.26% 

0.0433ns 
0.0178 

0.1500** 

0.0392* 
0.02459 
16.68% 

1 
4 

32 

32 
128 

 

Year 
Block (Year) 

Cultivar 

cultivar×Year 
Error 
C.V. 

   ns, * and ** are non significant and significant at 0.05 and 0.01 levels, respectively. 
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Fig. 1. Dendrogram for tolerance to the Colorado potato beetle in 33 potato cultivars 
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Table 4. Mean (± SE) comparison of the studied traits in tolerance test under artificial infestation in field in 2007 

SE ±  Mean 

Cultivar 
Yield Loss 

(%) 

Yield of Treated Plot 

(g/p) 

Yield of Control 

(g/p) 

Consumed Leaves 

(%) 

6.39 e-h  ±50.86 34.74 f ±267.27  78.86 f-h ±534.91  12.02 c-e*  ±86.67  Estima 

2.88 a-h ±34.70  18.73 c-f ±424.87  76.77 c-h ±650.67  12.02 a-e  ±56.67 Morene 

2.87 a-c±18.33  14.92 c-f±424.11  19.77 f-h ±519.31  3.33 a±36.67  Bridjet 

5.93 a-e ±27.11  30.99 c-f ±380.56 35.23 f-h ±522.14  5.77 a-d ±50.00  Delikat 

4.43 h±60.00  30.50 f ±275.31  37.97 c-h ±688.31  3.33 de ±86.67  Likaria 

2.59 a-g ±31.62  15096 c-f ±422.06  42.46 c-h ±617.28  5.77ab ±40.00  Provento 

4.73 d-h ±45.21  30.43 d-f ±351.95  33.36 c-h ±642.31  3.33 a-e±63.33  Desiree 

5.37 c-h ±41.87  35.23 c-f ±380.97 42.94 c-h  ±655.36  5.77 b-e ±80.00  Agata 

3.26 a-e ±27.76  26.19 b-d±580.31 67.79 c-h ±803.29 5.77 a-e ±70.00 Nicola 

3.44 a-h ±37.50  22.04 c-f ±400.25  29.44 c-h  ±640.43  6.67 a-e ±63.33  Eba 

4.49 gh ±57.47  26.30 f±249.00  67.12 d-h  ±585.31  3.33 a-e ±73.33 Diamont 

5.61 b-h ±39.35  35.64 c-f ±385.31  41.88 c-h ±635.31 3.33 a-e ±73.33  Raja 

2.51 a-c ±16.81  10.87 d-f ±360.45  39.64 gh  ±433.31  6.67 a ±36.67  Santana 

8.05 a-g ±31.18 42.84 d-f ±366.00  48.21 f-h ±531.86  8.82 a-e ±63.33 Romina 

6.17 f-h  ±55.66  34.77 f  ±249.83  37.26 e-h ±563.47  10.17 b-e ±80.00  Velox 

4.41 d-h±48.10  24.47 f ±286.42 37.99 e-h ±551.61  5.77 e ±90.00  Aparret 

4.10 a-h±33.81  15.88 f ±256.56  37.64 h ±387.61  5.77 a-e±70.00  Bright 

4.30 b-h ±40.81 40.90 b-e  ±562.45 49.72 b-e ±950.28 3.33 a-e ±66.67 Idul 

6.75 a-d ±23.18 26.39 ef ±300.53 39.25 h  ±391.20  6.67 a-e ±56.67  Sinja 

5.92 e-h ±51.67  29.96 f  ±244.67 28.58 f-h ±506.31 3.33 de ±86.67  Baltica 

5.23 a-h ±37.24 34.67 c-f ±476.39 58.45 b-h ±750.45  5.77 a-e ±60.00  Cosima 

5.30 e-h ±53.10 45.33 c-f ±401.14 69.72 b-f  ±855.36 5.77 e ±90.00  Fianna 

5.65 a-d ±22.53  37.63 c-f  ±515.45 45.39 c-h ±665.39  12.02 a-e  ±73.33  Famosa 

4.90 a-h ±32.58  40.89 b-e±562.61 49.43 b-f ±834.47  3.33 a-e ±66.67  Armada 

4.30 a-e ±28.07  29.94 c-f ±500.47  49.24 c-h ±692.78  5.77 a-e ±60.00  Arrancar 

5.03 a-h ±36.20  29.16 d-f ±370.42  48.49 d-h ±580.47  5.77 a-e ±70.00  Carlita 

4.08 b-h ±38.86  32.66 c-f  ±489.47  75.95 b-g ±800.56  5.77 a-e ±70.00  Elles 

6.25 d-h ±44.19 38.47 d-f±343.47 50.86 c-h±615.45  3.33 a-e±66.67  Miryam 

2.07 ab ±16.18  10.08 c-f ±408.58  28.17 f-h  ±487.45  3.33 a-c ±43.33 Cardinal 

3.51 a-f  ±29.29  40.40 b  ±813.42  101.95 ab ±1150.39  6.67 a-e ±73.33 Beluga 

5.13 a-h±33.47  50.70 bc ±648.39 32.99 b-d ±974.56  5.77 a-e  ±60.00  Marfona 

2.29 a ±14.39  32.80 a±1222.89 59.02 a  ±1428.47  3.33 a ±33.33  Satina 

2.42 a-h ±34.26 24.00 bc  ±650.28  75.13 bc±989.22  6.67 a-d±53.33  Agria 

 

   *Means followed by the same letters in each column are not significantly different (P = 0.05, Tukey’s HSD).   
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Table 5. Mean (± SE) comparison of the studied traits in tolerance test under artificial conditions in field in 2008 

SE ±  Mean 

Cultivar 
Yield Loss 

(%) 

Yield of Treated Plot 

(g/p) 

Yield of Control 

(g/p) 

Consumed Leaves 

(%) 

6.59 a-d  ±36.86 49.76 j-l ±476.67  46.29 g-j ±755  6.67 b*  ±86.67  Estima 

4.26 a-d ±21.82  42.86 b-i ±786.67  57.48 b-j ±1006.34  8.82 ab  ±53.34 Morene 

4.04 a-d±16.88  34.11 c-k±702.34  84.59 d-j ±845  8.82 a±43.34  Bridjet 

8.44 a-d ±21.30  59.97 g-l ±559 66.89 h-j ±710.34  8.82 ab±76.67  Delikat 

11.09 cd±50.42  118.88 h-l ±531.67  90.27 b-h ±1072.34  12.02 ab ±76.67  Likaria 

7.60 b-d ±42.90  77.52 f-l ±582  72.81 b-i±1019.34  8.82 a ±43.34  Provento 

2.56 abcd ±38.14  32.67 b-i ±789.34  144.84 a-c ±1276  5.77 ab±50  Desiree 

6.86 a-d ±24.09  85.19 b-d ±943.67 112.58 a-d ±1243.34  5.77 ab ±70  Agata 

7.93 a-c ±16.26  69.60 b-j±734.67 55.38 c-j ±877.34 6.67 ab ±76.67 Nicola 

3.53 a-d ±35.82  40.92 b-j ±744  75.75 a-f  ±1159.34  5.77 ab ±60  Eba 

3.29 b-d ±39.25  25.98 j-l±480.34  52.05 f-j  ±790.67  6.67 ab ±56.67 Diamont 

6.86 a-d ±31.99  49.57 j-l ±491  68.07 h-j ±722 6.67 ab ±83.34  Raja 

3.41 a ±7.98  33.64 f-l ±567.67  57.54 ij  ±630.34  5.77 a ±40  Santana 

9.59 a-d ±25.49 62.31 kl ±431.34  53.19 j ±612.34  8.82 bc ±83.34 Romina 

3.70 b-d  ±47.20  46.76 d-l  ±668  103.99 a-c ±1265.34  5.77 ab ±70  Velox 

7.06 a-d±26.83  51.03 i-l ±515.34 56.12 h-j ±715.67  3.33 ab ±67.67  Aparret 

5.39 b-d±43.64  47.75 j-l ±499.67  65.00 c-j ±886.67  8.82 ab±63.34  Bright 

8.11 a-d ±26.15 92.44 b-f  ±842.34 93.65a-g ±1140.67 8.82 ab ±53.34 Idul 

7.32 a-d ±26.06 79.55 b-h ±803.67 58.02 a-h  ±1087  8.82 ab ±53.34  Sinja 

5.07 a-d ±34.49  74.93 a-c  ±967.34 95.10 a ±1476.67 5.77 ab ±70  Baltica 

5.43 a-d ±30.82 74.54 bc  ±948.67 122.66 ab ±1371.34  6.67 ab ±76.67  Cosima 

8.74 a-d ±22.02 89.91 b-h ±802.33 122.40 b-i  ±1029 8.82 ab ±66.67  Fianna 

4.30 a-d ±24.20  46.14 ab  ±997.67 124.19 ab ±1316.34  8.82 ab  ±73.34  Famosa 

6.04 a-d ±20.06  66.11 b-e±875.34 5 4.84 a-h ±1095  8.82 a ±43.34  Armada 

4.75 b-d ±46.08  53.87 e-l ±611.67  117.59 a-g ±1134.34  5.77 ab ±60  Arrancar 

8.74 d ±52.39  78.03 l ±425  104.75 c-j ±892.67  8.82 b ±86.67  Carlita 

7.37 a-d ±21.88  78.40 b-g  ±830.67  90.96 b-h ±1063.34  5.77 ab ±50  Elles 

5.15 a-d ±27.33 43.16 e-l±609 65.89 e-j±838  6.67 ab±46.67  Miryam 

3.57 a-d ±26.84  33.51 e-l ±666  45.91 c-j  ±911.67  8.82 a ±43.34 Cardinal 

4.20 a-d  ±22.25  51.05 bc  ±946  31.99 a-e ±1216.67  8.82 ab ±66.67 Beluga 

5.43 a-d±24.13  58.27 b-g ±814.34 40.19 b-h ±1073.34  5.77 a  ±40  Marfona 

4.04 a-c ±16.15  59.75 a±1239 92.48 a  ±1477.67  8.82 a ±43.34  Satina 

5.25 b-d ±41.93 45.24 j-l  ±500.34  40.73 d-j±861.67  5.77 ab±60  Agria 

 
 

* Means followed by the same letters in each column are not significantly different (P = 0.05, Tukey’s HSD).  
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Table 6. The correlation coefficients between yield loss and 

consumed leaves during 2007 and 2008 

Consumed Leaves Correlation 

2008 2007  

0.514** 0.797** Yield Loss 
** is significant at 0.01 level. 
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