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Table 1. Mean % of decayed apple fruits, and mean % of weight losses of apple fruits 6 months after storing under chilled or non-
chilled conditions at Al-Swaida and Damascus country side provinces during 1998/1999 and 1999/2000 seasons. 
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0'�&	�� 
Average  

 0'�&	��+'����1	��  � ��2&�� ��	3#�2�!�
 �
��	��   Mean % of decayed apple fruits  
#���� �����  

Chilled storage 
11.60 5.82 8.71 c 9.64 5.90 7.76 d +����,���  

Al-Swaida 
#���� ��$ �����  

Non-chilled storage  
39.59 24.88 32.24 b 38.33 25.72 32.03 b 

#���� �����  
Chilled storage  

6.36 3.03 4.69 e 3.16 3.24 3.20 f ���$�,�  
Surghaia 

#���� ��$ �����  
Non-chilled storage  

42.05 38.89 40.47 a 36.85 26.48 31.67 b 

 ��
��� J���
 �&�  W�&�
 �	� �,A5 %0.764= T !����� �
��
 (%)3.75 =  LSD at 5% = 0.764; C.V (%) = 3.75 

  ��2&�� ��	3 #,� �� ���2�� �
'�Mean % of weight losses of apple fruits 
#���� �����  

Chilled storage 
11.68 5.38 6.53 d 9.66 5.69 7.67 d +����,���  

Al-Swaida 
#���� ��$ �����  

Non-chilled storage  
47.01 29.26 38.13 b 44.14 28.70 36.42 c 

#���� �����  
Chilled storage  

6.38 3.05 4.72 e 3.17 3.25 3.21 e ��$�,��  
Surghaia 

#���� ��$ �����  
Non-chilled storage  

49.85 46.16 48.01 a 40.83 29.92 35.37 c 

 ��
��� J���
 �&�  W�&�
 �	� �,A5 =%2.38 T !����� �
��
 (%) =7.34  LSD at 5% = 2.38; C.V (%) = 7.34 
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���� 2 .�
����� ������ ���� 	�
�-����� ������� �������  �� 
 �������������# 
� ������ ��$# ������0� 1998/1999 

�1999/000  ��'��(� ��+�������)!�� *��� .  
Table 2. Percentages of postharvest apple fruits infected with 
pathogenic fungi under chilled and non-chilled storage at Al-
Swaida and Damascus countryside provinces during 
1998/1999 and 1999/2000 seasons. 
 

�����  ��	
���  (%)����
��� ������ ���� ������� 
������� ������� �	�����  

Percentages (%) of postharvest apple fruits 
infected with the following pathogenic fungi  

 ���
������  
 Chilled Storage  

 ���
�������� �  
  Non-chilled storage  

��02��  
Fungi 

 ���	�
������  
Golden 

delicious  

 ������
 ������
Starking 
delicious  

 ���	�
������  
Golden 

delicious  

 ������
 ������
Starking 
delicious  

Penicillium 
expansum 

34.81  25.36  13.28  16.54  

Penicillium 
viridicatum 

0.87  0.27  1.62  0.12  

Penicillium 
crustosum 

-  1.06  0.08  0.1  

Other 
Penicillium spp. 

57.45  63.96  82.14  81.39  

Cladosporium 
spp. 

0.66  2.72  0.94  0.57  

Alternaria spp. 3.72  4.07  0.78  0.72  
Trichoderma 
spp. 

0.29  0.72  0.18  -  

Aspergillus spp. 0.14  0.23  0.15  -  
Stemphylium 
spp. 

1.87  1.15  0.49  -  

Trichothecium 
spp. 

-  0.23  -  -  

Fusarium spp. 0.29  0.27  0.10  0.37  
Rhizopus spp. -  -  0.05  -  
Fumago spp. -  -  0.22  0.22  
�������	 �
���	 ��
 

No. of fruits 
tested 

3894 3860 1726 1823 

��
���	 �
���	 ��
  
No. of fruits 

infected 

191  80 210 240 
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� K)� 0��A 
 �7��)��� L��X��� ����&�� P. crustosum � P. viridicatum K)� 
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����	�
��&6�� F� �
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�
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 K�/8 7��)�� ����8 G&6�� �
 ���	�
�� 	�8 	�
��� K)� 0��A   
 ���� ��9�&�� P. viridicatum� ����� K�/� 14 ���� �� 1�
��   

 ��	��� G&6�� �
 ���	�
�� 	�8 	�
���7��)��. !&���   
 ������ G&6 	�
�7��)�� ����8 ����C� ���6a� ������ 	��A 

��	��� G&6 	�
� I
 �&	�:
��� 0��))���&���7��)�� 	2��� ���� �  
 P. expansum  ��M�	
/ 
	�, 	��A �
 ������ 	�
�� ����8 G&6

7��)�� 	2��� ��� �
&�� �P. viridicatum G&6 	�
�� ��M�	
/ 	��A 
������ ��	��� 7��)��.   

 
 ����3.   1��� ��02!�� 3����� #������� 4��00���
��� ����)Penicillium expansum 6  P. crustosum� P. viridicatum (  1�� 80� 

��
�9:�� 3���
����� . 
Table 3. Morphological characters of some tested Penicillium fungi (Penicillium expansum, P. crustosum  and P. viridicatum) on 
some nutrient media.  
 

 !���� "����� #�$  
On czapek yeast autolyzate agar    

 ���& "����� "����� #�$  
On malt extract agar   

������� "����	���  
Morphological 
characters  P. expansum  P. crustosum P. viridicatum P. expansum P. crustosum P. viridicatum  

 �
����	 ���)�� ( ���7 �
�� 
������	 ��  

Diameter of colony (mm), 
7 days after incubation  

30�40 35�40  28�32 20�40 25�40 25�30 

�����	 �
����	 ��� 
Color of colony upper side 

��
� ���� 
Dull green 

 �� ��
� ����
�	�!�� ����  
Dull green or 

grayish 
turquoise 

���� �"�� 
Yellow green 

��
�� ���� 
grayish green 

 ��
�� ����
#�
$ ���� %�&  
grayish green 
to dull green 

�"�� ���� 
Green yellow 

'�"*�	 �
����	 +,� ���  
Color of colony under side 

  

 -� #�
$ '.�
���
/��� ��.� �/��  

Pale brown 
with brown to 
orange zone  

'.� '�
/��� �"�� 
Yellow to 

orange brown 

'.� '�
/��� 
orange brown 

'.� '�
/��� 
orange brown  

 '.� �"�� 
Yellow brown 

�"��  
Yellow 


�����!�	 0!$�  
Coremia formation 

��.�., 
�����! 
Coremiform 

��.�., 
�����! 
Coremiform 

�,�� 1  
Absent  

 2�� '3
�
��4	

Sometimes 

 �
��4	 2�� '3
Sometimes 

�,�� 1  
Absent 

�	�	�35	  
Exudates  

 %�& �3
"$
���
$ ���
/���  
Pale to dull 

orange 

��
� '.�  
Pale brown 

6	�"� �3
"$  
Pale Yellow  

�,�� 1 Absent �,�� 1  
Absent 

�,�� 1  
Absent 

���.��	 �
7���	  
Soluble pigments 

'.� ��� �	8 
brown  

�,�� 1 Absent ���
/���  
orange  

'.� ��� brown   �,�� 1 
Absent  

�,�� 1  
Absent 

'9���	 0�
��	 0�� �*��� 
)���!��(  

Mean length of stipe (µm)  

240±31.66  251.10±36.21 240.28±25.92 240±31.66 251.10±36.21 240.28±25.92 

�"�	 0�� �*����: )���!��(  
Mean length of rami (µm)  

15.40±4.56 16.9 ±5.58  14.13±5  15.40±4.56  16.9±5.58 14.13±5 

1�����	 ��
 �*��� 
Mean number of metulae 

4.6±1 4.3±0.9 4.96±0.73 4.6±1 4.3±0.9 4.96±0.73 

1�����	 0�� �*���)���!��( 
Mean lenghth of metulae 
(µm) 

12.63±3.55 11.65±1.24  10.05±1.51 12.63±3.55 11.65±1.24 10.05±1.51 

�	���
�"�	 ��
 �*���  
Mean number of phialides  

 

7.2±1.2 6.8±1.3 6.28±1.24 7.2±1.2 6.8±1.3 6.28±1.24  

 �	���
�"�	 0�� �*���
)���!��(  

Mean lenghth of phialides 
(µm)  

9.75±1.38 10.34±0.63  8.99±1.38 9.75±1.38  10.34±0.63 8.99±1 

 ;���	 ��� �*���)��!���(  
Mean diameter  of conidia 
(µm)  

3.14±0.52×
2.66±0.24 

3.02±0.13×
2.97±0.19  

3.21±0.34×
3.21±0.34 

3.73±0.53×
3.58±0.56  

3.02±0.13×
2.97±0.19 

3.21±0.34×3.21±
0.34  
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Abstract 
Sidawi, A., S. Al-Chaaabi and J. Faddoul. 2006. Assessment of Losses in Stored Apple Fruits Caused by Post-harvest Rots 
in Syria and Detection of their Causal Agents. Arab J. Pl. Prot. 24: 7-13. 

Post-harvest diseases of apple fruits, and their causal organisms were investigated at two agricultural research centers; Al-Swaida and 
Surghaia, during two cropping seasons (1998/1999 and 1999/2000).The total mean of rotted apple fruit weight reached 6.04%, 6 months after 
keeping under chilled storages. The losses of Golden delicious cv. and Starking delicious cv. apple fruits in Syria were 2843.2 tons during 
1998/1999 season and about 2788.3 tons during 1999/2000 season, whereas the apple fruits losses in non-chilled storages fluctuated between 
3.7-9.9 times of the losses occurred in chilled storages. A survey for causal organisms of apple fruit decays of the two previous cultivars in 
chilled and non-chilled storage houses in Al-Swaida and Surghaia Research Centers was conducted during 1998/1999 and 1999/2000 seasons. 
Results showed that Penicillium spp. were the most common, the rate of their incidence was 94.75%. The P. expansum was the most common 
fungus associated with apple fruit rot, with an incidence of 22.5%. Other fungi, such as P. viridicatum and P. crustosum, Alternaria spp., 
Cladosporium spp., Stemphylium spp., Trichoderma spp., Fusarium spp., Aspergillus spp., Fumago spp., Trichothecium spp., Rhizopus spp. 
were less common. In general, the fruits of Golden delicious cv. were most susceptible to Penicillium fungi in comparison with Starking 
delicious cv. The P. expansum was more aggressive on Golden delicious cv. fruits, whereas P. viridicatum was more aggressive on Starking 
delicious cv. fruits.   
Key words: Post-harvest diseases, chilled storage, Penicillium expansum, yield loss. 
Corresponding author: Amal Sidawi, General Commission of scientific Agricultural Research, Douma, P.O. Box 113, Damascus, Syria 
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