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Etiology of spot occurrence on apple fruits in Semirom region, Iran 

 

A. HEIDARIAN� and M. R. NEMATOLLAHI 

Plant Protection Research Department, Esfahan Agricultural and Natural Resources Research and Education Center, AREEO, Esfahan, Iran 

 

Abstract 

In recent years, spot symptoms occurred and developed on fruits of apples in the commercial orchards of Semirom, Iran. Plant 

protection investigations revealed different causes inducing the spots on fruits. The possible causes were Apple Chlorotic Leaf Spot Virus, 

Apple scar skin viroid, Fusicladium pomi, Altenaria mali, apple green aphid, pentatomid bugs and nutritional disorders. Regarding symptoms 

of calcium disorders on trees, random samplings were conducted on trees of Red Delicious and Golden Delicious. Concentration of minerals 

(calcium, potassium, magnesium and nitrogen) were determined in a compound samples for each garden and the ratios of  
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were calculated. Orthogonal contrasts between treatments with and 

without symptoms, showed significant differences for ratios of K
+
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2+
, (K

+
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)/Ca

2+
 and (N+K

+
+Mg

2+
)/Ca

2+
. The disorder has negative 

relation with potassium content and K
+
/Ca

2+
 ratio and positive relation with calcium content in the fruit. The types of calcium disorders were 

found in symptoms inspection of apple commercial orchards of Semirom, including bitter pit (on both varieties), corky spot (on Red 

Delicious) and lenticel blotch pit (on Golden Delicious). 
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(Formulation) 
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(Trade name) 
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(Common name) 

Giah Parnian Atlas WP 25% Miticide Peropal Azocyclotin 

Kimeya Gohare Khak SP 20% Insecticide Mospilan Acetamiprid 

Abyek Chemical complex EC 57% Insecticide- Miticide Omite Propargite 
Sinochem Ningbo SC 35% Insecticide Confidor Imidaclopride 

Maher Shimi EC 1.8% Insecticide Vertimec Abamectine 

Shimagro Yazd EC 2.5% Insecticide- Miticide Decis Delthametrin 
Moshkfam Fars EC 60% Insecticide Diazinon Diazinon 
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2002-14 2015 2014 
Months ��� ��  

RH(%) Precip.(mm) Temp.(°C) RH (%) Precip.(mm) Temp.(°C) RH (%) Precip.(mm) Temp.(°C) 
41.38 77.75 8.92 41 88 9.9 40 73.8 8.9 Mar./April >�����Y  
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Fig. 1. Symptoms of Apple Chlorotic Leaf Spot Virus on 

Golden Delicious: a- Russet ring; b- Leaf flecking and pucker; c- 

Symptoms similar to Apple scar skin viroid on Red Delicious  
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Fig 2. Sever symptoms of mirid bugs and occurance of cat-facing disorder 
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Fig. 3. Symptoms of calcium disorder similar to pentatomid bugs damage on red delicious  
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Table 3. Orthogonal contrasts between treatment groups for elements concentration and their ratios 
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����	R 

(contrast)  G �
�/�����  
(treat. group) (N+K++Mg2+) 

/Ca2+ 

(K++Mg2+) 

/Ca2+ 
Mg2+/Ca2+ K+/Ca2+ N/Ca2+ Ca2+ Mg2+ K+ N 

0.200** 0.097** 0.004** 0.154** 0.007* 0.173** 0.002** 0.111** 0.16** 1 
7��� W��'. �> >�  
(Red Vs. Golden) 

S�[�"a  
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ns, ** and*: Not significant, Significant at 1% and 5% probability level respectively. 
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       mD^� %��^- J^� �^P3. J^- >��

`�-
. �> L
`�- �"�'. %��- ���
. L
 ̂:�`U � ��
 ]�^� #� 

.
��_ �]NQF" J� ��
 `�- >�5	- 0"
 ̂. L
  >�^�.  ̂`�-
  J^� L

��3)
� �Q���"�� �Q."��, Y� 4)

J*K l�[� Y  _ ?^�)
   J^*�� #^`

   #5^`_ �^� 7� J4^:�) � 0���  �^��K+/Ca2+  �N/Ca2+� K+/Ca2+ �

Mg2+/Ca2+� (K++Mg2+)/Ca2+ �(N+K++Mg2+)/Ca2+  �> L^̂^[� �

 #:" ��5)�")Miqueloto et al., 2014; Benavides et al., 2001; 

Amarante et al., 2006; Amarante et al., 2009 (  J^-� J^Q��  �^�� 

_ �X�U %���,
" +��) "� l�X�. Y
�. �
 �	_�� .#b�c  ]��� 

"Dc �9�3!
� 7f��Q
_:�Q, �
3. � L
+�`�- J� #5`_ L
  �^P3. L

"Dc I>�4) S�! J�
� � Q_�>
  ̂ � J^P
%  �^)  7�^�  #5^`_  �^�� 

K+/Ca2+ �N/Ca2+  �(K++Mg2+)/Ca2+ . �>^̂ 
 ��^̂ .
  �_�^̂ �J^̂ - 

J�  7� Ji:"�34. %��-
 �">� . #��� S�*(Q:" �>
 �> �� 7�.0

��5_"�">� >� ̂. ��
  >�^� )Casero et al., 2010( .. ̂
��  �^��   �^�

`�- >�5	-
  ]�^� ��i^: � L�  #5^`_  �^�� K+/Ca2+ �N/Ca2+ �

(K++Mg2+)/Ca2+ �(N+K++Mg2+)/Ca2+ J^̂*K J^̂�  ?^̂�) �)�4Q^̂`.

 �3Q^̂`�)Miqueloto et al., 2014; Amarante et al., 2009; 

Ferguson and Watkins,. 1989(  �� J-� J^Q��  �^�� " ̂�  %���^, Y

. #'��i.
 �	_�� .J*K l�[�   ̂`�- >�^5	- �� ��5)�" �> ?�)
 � L

�
% :�Q, >��
�L 3.
+�L  �7f��Q
_ . �>
&1) ��
  ��^� �>"> �

  #^:")Ferguson and Watkins, 1989; Saure, 2005; Amarante 

et al., 2006( � ���� ��� )
��	�  I��� J��1.� #:".  

M: _�� �� ���R'I ,JVWX� YZV> ��� ���LG ���: 

 ̂`�- �]NQF" J� ����. LMN!
	
 ���   K> 7�^�� L^[�
  +^1
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J� x�5K�c (i: ���9
 J� � #:�, }i: �>    ��^3-"�, ���^9

. �:"�: �>
J� � �� w_� ���  ��^�[ "� ) ̂
 ~� Y^��� � �� ̂�#  

>���� .+P) �>�QK�U �> �9�3! J
 J*K w_� J- ���[ �� "� )
 ��

:�Q, >��
��X" L
 QK�U �> �
 J*K w_� J-  ��^�[ �� "�   Y^���

:�Q, >��
 � L7f��Q
_ ��X"
 4[�. �
  -�) J^-
 ̂5
 " 0" ̂ � �> Y

 l�_3. #�"> >��� LMN!
+���X" L
     �^[�� J^_�	_ J^� #5`_

. �> LMN!
��  �� ����1. ��) W*�� .("� "�^� �> LMN! Y� q

> #:�, �> q'� O���. ��
      Y^*	. #^�">�� 0" �^4� �^." >��

0 J� #:"�] � #:�,��� J
_��
 . #���
_ ��
, J4:�) + ̂
 "�

 �3-.  
 

0 H
�C : �'.�. J`
{_�
Y ��� ���� ��� )
��	� "��� 7� #5`_ � �9�3! #b�c ��  
Table 4. Means comparison of elements concentration and their ratios for treatment groups 

 ,�"��� ^�?#���(MS)  ����G  
(treatment) 

	R����*(contrast)  �����G �
�/  
(treat. group) (N+K++Mg2+) 

/Ca2+ 

(K++Mg2+) 

/Ca2+ 
Mg2+/Ca2+ K+/Ca2+ N/Ca2+ Ca2+ Mg2+ K+ N 

15.11a 12.53a 0.63a 11.81a 2.58a 0.07b 0.04b 0.76b 0.71b 
+1
K> >�  

(Red del.) 7��� W��'. �> >�  
(Red Vs. Golden) 

S�[�"a  
(cultivars)  

7.43b 6.84b 0.28b 6.03b 1.61b 6.59a 0.19a 7.06a 7.27a 7��� +1
K>  
(Golden Del.) 

8.59b 7.60b 0.32b 6.78b 11.86a 5.75a 0.17a 6.33a 6.42a S�
	:  
(Semirom) �_>�, W��'. �> S�
	:  

(Semirom Vs. Padena) 

|6�3.b  
(regions) 

16.54a 13.91a 0.67a 13.24a 2.63a 0.05b 0.03b 0.73b 0.14b 
�_>�,  

(Padena) 

13.13a 11.21a 0.52a 10.51a 2.30a 2.49a 0.09b 3.13a 2.58a LMN! �"�">  
(with sympt.) 

 W��'. �> LMN! �"�">

LMN! �[��  
(with symp. Vs.  

witho. Symp.) 

LMN!c  
(symptoms)  

6.66b 5.79b 0.32a 5.11b 1.62a 4.62a 0.17a 5.09a 5.04a LMN! �[��  
(witho.sympt.) 

* : 7�Q: �� �>Y
{_�
. �� �� h��U J��1. �� o�:" 7�.0� Y�_"> �> }i: I�	QU" �% hNQF" 
34. �"> �_�"�_. ���� ) ���
 I��� J��1. ���	A #:".  
*: In each column, means with the same letters are not significantly different using Duncan’s multiple range test at 0.05 probability level.  
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Fig. 4. Symptoms of calcium disorders on Golden Delicious: a. high potassium and nitrogen; b. high potassium; c. high magnesium 
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 m�n #K�U � �3- J53, "� J� . >�F
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>� .
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 �S��

�
 � S�>�e#	`[ ��� � �1[
_��
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 S��) #^:�,(  �

 J*K Ji'_ "�   g:�!)g:�! 0"     #^:�, �> q^'� � l��^� ��

#^̂:"( ^̂. ����^̂1.
 >�^̂� )Simons, 1962, Simons, 1980 .(

"���3��O�� �> l�	P. �> Y ��� ��P)� :
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 S�
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