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����  ABSTRACT   ����  

 
This investigation was carried out in a plastic house (350 m² area) located at Tishreen 

University in two seasons 2007-2008 and 2008-2009, to study the effect of soil solarization 
in soil borne fungi in greenhouse. With four treatments:  the control treatment, 
Soilsolarization: 30, 40, and 50 days, and 0, 5, 10, 15 and 20 cm depth. The solarized soil 
covered with transparent polyethylene. 

Results showed that; Soilsolarization caused an increase in soil temperature to 54.29 
-55.42ºc at 0-5 cm depth, and 40.16- 44.45º at 15-20 cm depth, and there were differences 
in soil temperature between covered and uncovered soil in two years study, that 
temperature was 41.70-42.11ºc, and 30.42-33.92ºc, at 0-5 and 15-20 cm respectively for 
the same year and period.  

Up to 12 genus of soil borne fungi was isolated and identified in this experiment, 
some of them were saprophytes and some were plant pathogens. 

Results showed that the soil solarization caused 100% reduction in the number of 
population of Verticillium spp, after 30 days at 39.10ºc, also mulching soil reduced the 
number of Fusarium spp. population until 20 cm  with 88.82% after 50 days at 33.10-
44.10ºc, and 83.43% after 40 days at 38.32-44.45ºc for two years of the study. 
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 �� �������25 ����	 %���Mi� ���4��Fusarium sambucinum  ) (Wharton et al.,2006 ,
 K��	��� �����	 ���M2 1� �
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�(Paul and Nobel, 2002).  �C 7�	�
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� �� 
1��	n� �@���� ,�M�H � � ����:� ���
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8 

49.9

2 

43.0

5 

46.4

6 

39.2

4 

43.1

3 

30-20 
54.0

0 

53.5

0 

49.0

8 

49.8

8 

44.1

1 

46.5

5 

40.0

7 

44.0

3 

40 -30 
41.4

8 

44.2

3 

37.4

9 

41.3

3 

34.3

3 

38.6

4 

31.4

1 

36.3

6 

50-40 
39.4

2 

44.0

5 

34.8

9 

40.5

5 

30.2

7 

37.1

5 

27.2

1 

34.6

0 

S2 

10 - 0 
50.0

4 

52.7

0 

46.2

6 

49.2

6 

42.1

6 

45.2

1 

38.4

3 

41.1

6 

20-10 
52.3

6 

53.7

6 

47.8

1 

50.1

7 

43.1

5 

46.5

9 

39.3

4 

43.1

1 

30- 20 54.153.549.149.844.146.440.144.1
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4 0 7 0 7 4 9 8 

40 -30 
50.7

2 

55.3

2 

45.7

8 

51.9

3 

41.5

4 

47.8

6 

38.1

9 

44.3

5 

50-40 
39.5

2 

47.1

3 

35.0

7 

43.4

5 

30.7

1 

40.2

5 

27.5

5 

37.5

3 

S3 

10 - 0 
50.5

2 

52.9

3 

46.3

3 

49.6

3 

42.1

2 

45.6

0 

38.3

7 

41.4

9 

20-10 
52.4

7 

53.5

8 

47.8

8 

50.3

3 

43.2

4 

46.8

8 

39.3

2 

43.3

3 

30-20 
54.2

9 

53.5

6 

49.2

6 

50.0

5 

44.2

9 

46.7

4 

40.1

6 

44.3

4 

40-30 
50.5

8 

55.4

2 

45.8

6 

52.1

7 

41.7

4 

48.0

8 

38.3

2 

44.4

5 

 

) &���2 (3����  2
�	
 ���$% ���1
�	
 �������	 �6��	
� F����	
 ������ 2007- 2008� 2008 >2009  

 المعام�ت
عام الدراسة      

 ا�عماق
5-0 10-5 15-10 20-15 

C1  
2008-2007 42.33 37.98 33.91 30.58 

2009-2008 40.85 37.72 34.61 32.12 

S1 
2008-2007 52.18 47.67 43.02 39.10 

2009-2008 53.23 49.6 45.96 42.69 

C2 
2008-2007 41.71 37.26 33.25 29.81 

2009-2008 41.17 37.97 34.90 32.57 

S2 
2008-2007 51.82 47.25 42.76 39.04 

2009-2008 53.82 50.29 46.52 43.2 

C3 
2008-2007 41.24 36.70 32.60 29.12 

2009-2008 41.44 38.17 35.06 32.8 

S3 
2008-2007 51.59 46.71 41.88 37.90 

2009-2008 54.01 50.66 46.89 43.54 

C1 N�H �"���� �� ������ K���� ���� ���
:30 ,*�
�C2 N�H �"���� �� ������ K���� ���� ���
 :40    ,*�
�C3 ���� ���
 :
 K����N�H �"���� �� ������50 ,*�
�S1,S2, S3 N�H K��/
�� ������ K���� ���� ���
 30   4050 .������ '() *�
�  
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) &���3 ���1
�	
 �������	 �6��	
� F����	
 ������ ��� 2
�	
 ��� $% 7.	
 (2007- 2008 �2008,2009  

 15-20 10-15 5-10 0-5 عام الدراسة      ا�عماق المعام�ت

S1 
2008-2007 9.85 9.69 9.11 8.52 

2009-2008 12.38 11.88 11.35 10.57 

S2 
2008-2007 10.11 10.00 9.50 9.23 

2009-2008 12.65 12.32 11.62 10.63 

S3 
2008-2007 10.35 10.01 9.28 8.77 

2009-2008 12.57 12.49 11.83 10.74 
 

2> �GH� F����	
 $% �3% ���	
:  
 3�	M� N:) ������� o6" ��  .�12 �
� �A� � *���� Penicillium spp. , Aspergillus spp. 

, Rhizopus spp. , Trichoderma spp.  Gliocladium spp.   خر ممرض�والبعض ا

 , .Fusarium spp. , Alternaria spp. , Botrytis spp. , Verticillum spp ,للنبات

Sclerotium spp. , Curvularia spp. , Cladosporium spp.  ������� o6" �� :�8���� .� �C ,
���

�� ��4�� '() ���� e�M� �����	�� �)�:
�� �� ����� ��8������� .  

  
) &���4(  �� �	����	
 F���N	 �����	
 ��3.	
 �
���	
�
�10 3����1 �%�� ��� O �����	�� �1
�	
�� 

2007-2008 �2009,2008 
 المجموع .pen. Asp. Rhi. Tri. Glio. Fu. Alt. Bot. Ver. Scl. Cur. Clad / سمالعمق المعام�ت

C 
 
 
 

5-0 
98100 112500 10000 23550 16650 31300 18800 14400 13950 8750 6500 28350 382850 

10-5 
106450 108300 10450 17700 18750 30600 17500 15400 15400 10600 5400 21900 378450 

15-10 
118950 113300 10400 18150 17950 36900 16650 16050 16900 9200 4350 22500 401300 

20-15 
110000 120650 8150 19400 22100 29600 18550 16850 13750 9600 6250 23950 398850 

S1 
 
 
 

5-0 
104800 112700 11650 4350 27500 25650 15850 9200 12500 7500 3950 31300 366950 

10-5 
91700 86900 13550 3750 28950 29600 10800 9600 13350 8550 4200 27300 328250 

15-10 
93750 82700 11900 5000 27900 29400 11900 10250 12500 8150 3750 21700 318900 

20-15 
86450 83350 9600 4400 25650 30000 11050 9400 13750 8550 4000 30850 317050 

S2 
 
 
 

5-0 
108750 87500 14600 10850 21500 19600 15000 10850 15050 14150 3750 23100 344700 

10-5 
105400 71900 13750 10400 21450 20850 13550 10850 14800 14150 4200 21250 322550 

15-10 
91250 79400 11650 10600 20850 20000 13550 7500 16450 11050 3750 18800 304850 

20-15 
95600 75800 15400 12100 18750 18750 10400 9150 17100 9800 4400 17300 304550 

S3 
 
 
 

5-0 
113950 77500 11050 14600 17100 22700 17300 8750 17700 10250 4800 19150 334850 

10-5 
110200 70450 10000 13350 15650 21650 16050 8350 21250 13350 5850 17500 323650 

15-10 
100000 89600 10000 12900 16050 23550 12900 9400 20250 12500 6050 21450 334650 

20-15 
98950 78150 11450 10850 15000 24150 14800 6500 20000 10000 6250 18350 314450 
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Pen.  ( Penicillium spp.) , Asp.( Aspergillus spp.) ,  Rhi.( Rhizopus spp.) ,  Tri.( Trichoderma spp.),  Glio. 
(Gliocladium spp.), Fus.( Fusarium spp.) , Alt.( Alternaria spp.) , Bot.( Botrytis spp.).,  Verti.( Verticillum 

spp.) ,  Sclero, (Sclerotium spp.),  Curv. Curvularia spp.), Clado.( Cladosporium spp.) 

-a���	
 $% �3.	
 �� ����	
 �	���	
 $% F����	
 �GH�.  
12 1
 '()� D��
 '�2 K��/
�� ������ K���� ���� ���
 R�4��� 40.16) °(44.45 1�
�
(� .

2007,2008,2008 -2009   Q�4H�  '�2 D�� ������ '()���� ���	  ��	�b� ��
� 
 �� ����4��
 ���/���S1 S2 S3  �86 �C , �"���� !
 �	��L
 ����
�� +�
)b� '()Stapleton .�) 1990)(  ���� 1�

 1�� r���� ����

(� �(��L�� K����(� '	�b�)37>40 (° . O� � ��4�� .B 
  K����(� N
���� ����
 ���

��
)Pullman, 1981  ,(  +
) '() Q�4H� ���	 '()� �	�80 -5  .� ��� +�
)b� ��L� !
 �	��L
  .�

  ���	� ������ ��� 1
 ��(8�� ��
��� Q�4H�92.63)  75.26 ( +
) '() %)  5-015 - ( 20   .�
N��)4o�86 �
 +��� �6" ,(   Tamietti    و Valantino.�)(2006) , '�2 ����� ��� 1� ���	�� Q�4H�
 �/(�57.8)- 96(    %)97- 99(  +
) '() %25   5.������ '() .�  

 ��	 
 D��
 �	) ������ �� ����4�� ��)
�
�� Q�4H� e�	 1�� *�	���� ��@�M�i� ������� ��AB�5   %
��
� 
 1��  ���/���S1  S2  S3  '() ��	 
�� ����) ��C�4�� �	�8  ,1����
�� 1�
�
(� �"����

+�
)b�  *���8 N��)5 1
 ����(� ��(8�� ��
��� '() ������� �� ���/��� ��
� 
 1�� ��C�� m�	" 18� .�  .(
 +
) '() ��: 
�� ��	�b� 5 - 0 5, 10  15 -  20 '() ��	 
�� ����) ��C�4�� o6" �	�8 �
	�� .�

 +
)10 >  15 1��(
� 
�� 1�� .�S1   S2 !
 �	��L
��� S3 +�4�� o6" 18� .�1��(
� 
�� 1�� ��	 
 S1  
S2 Q�4H��� ���	 �/(� .+
 �� �4	 '() 80.95,  82.45 ,83.23 %  ���/��� ��
� 
 ��S3 ,S2 

,S1   N��) ������ '()(5.   
  

) &���5�GH� (  $% ��	��� 
 �3.	
 $% F����	
1 �����	 �%�� ��� O �� ���1
�	
 2008-20072009-2008 

�A����
�� 3��b� ��
� 
�� 1�� +�� ���s 7	� �	 �  
 

b > �GH�	
 $% ���	
 �3%  
 ���	��� �
�R�	y�  K���� ���� R�4���� �"���� 1�8 �L� ��
���� ����� �� ��: 
�� ��	�y� � ����� ����4��

 ������ ���� e�� *�4(�H
 K��/
�� �������
 ��
���� K��� N�H K�@���� Kd7� e��  ���� R�4��s��4�� N
�� ����
 ���  ,������ K����2 �(
��
�� 'L�� K����(� ������� ��	�b� ���� ���)� Q4H� � N�L� ���� �� K������ 1

��
� 
�� 
7��1P
�� /  

0-5 5-10 10-15 15-20 

% Q�4H� ��	 
�� % Q�4H� ��	 
�� % Q�4H� ��	 
�� % Q�4H� ��	 
�� 
C1 64.65 35.33  k 56.76 43.16  l 49.55 50.45  o 44.67 55.33  q 

S1 91.23 8.75  cd 87.67 12.24  f 80.95 16.59  gh 73.15 26.72  j 

C2 57.41 42.58  l 53.31 46.63  mn 47.55 52.46  p 42.13 57.91  r 

S2 92.63 7.41  c 89.03 11.01  ef 82.45 17.56  h 72.72 27.29  j 

C3 54.87 45.13  m 53.03 46.9  n 45.89 54.13  q 40.53 59.46  s 

S3 92.19 7.77  c 89.17 11.63  f 83.23 20.51  i 75.26 27.44  j 

LSD 1.52 
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 K������ R�4��s N
���� ����
��)Stapleton, 1990.(  N�
Penicillium spp. , Aspergillus spp. , 

Rhizopus spp. , Trichoderma spp.  Gliocladium spp..  
'�2 ���/��� ��� ���)� Q�4H�  D��
 �	)  ����) ��	 
� ������ 1
 ��: 
�� ���

�� ����4�� ��	�b�

 ��	 
 %5 +�
)b� '() �"���� !
 �	��L
5 - 0  ,10 - 5  ,1 5-10,  20 -15  ���	 '()� �	�8  ,
�	) Q�4H�  +
)5 - 0  .�  �6" , +
 �� !
 ��4H	� ~�@�)  '() ��4�� �A� ��� � ���� K������ ������

 �/(�  ,�4(�H
�� +�
)b�97.36 Q�4H� %للجنسFusarium spp. � ���
 �	) ��� 1�� ����� K����
50.1 º54.55 .  � �50  ,������ ���/� 1
 *�
�100 �	�(� %Verticillium spp.  98.72%  
�	�(� Cladosporium spp.  1�� �����  K���� ���� ���
 �	)53.56  º54.29 .  � �30  1
 *�
�

, ���/��� 98.76�	�(� % Sclerotium spp.  1�� ����� K���� ���� ���
 �	)50.58  55.42º. 
 � �40  N��).���/��� 1
 *�
� 1 4  .(  

 �	��� Q�4H� e�	 1�� ��	 
 +�4�� 18� .�Fusarium spp.   ��
���� ��
� 
 ��S1 S2 
S3  +�
)b� '()5 - 0  ,10 -5  ,15-10 ,���)� ��4H	� �
	�� �	��� ���� Fusarium spp.  

� � ��	 
� 50  K�
� ���/��� �(
� 
 !
 �	��L
 ���/��� 1
 *�
�40 +
) '() *�
� 20>15 .�N��)6( 18� .�,
 ���)� Q�4H� �� ��
� 
�� 1�� ��	 
 +��.  .Verticillium sppالجنس���4��
�� +�
)b� '() �
8 .�

 �� ��
���� ��
� 
 1�� ��	 
 +�� �AB�Q�4H�  ���� ���)� �	���Sclerotium spp.  +�
)b� '()
 ���)� ��4H	� , ����
�� � ��b��	���  +
) '() ��	 
�5 - 0  10 -51�L
 �� !
 �	��L
 15-10 20 

-15 .���/��� ��
� 
 �� .�  N��)6(  
 ��
���� ���
� 
 1�� +�� m�	" 18� .�S1 S2  ��Q�4H� ��4�� ���� ���)� Cladosporium 

spp. +
) '() 5 - 0 20 - 15  1�L
 �� '() ��	 
 18� .� .�10 >5  ,15>10,  1��(
� 
�� 1��S2 

 S  +�
)b� '()> 0 5 10 -5 15 >10 20 -15  N��)..�6(   
 Q�4H� ���	 �� 3��Hs� 12Fusarium spp.  Verticillium spp., Sclerotium spp., 

Cladosporium spp.  ���/��� K��� N�H ������ K���� ���� R
�
 ���
 1�� 3��Hs� '�2 � � ,�(
� 
 N8�
 ���
�� �6" ��:� ���K������ ����� .8���� ����	 ���/��� K��� ����
��  ,1) Q4H	� .� ����37° .N��)1(  N�H

 1��)��:�� 1�
�
�� -2007  2008  2008>2009  , �L� ����	�� o6" .)�� ���� ����b� 1
 ���8�� m�	"
�86Katan 1�Hq(1976)  w3�8 *���� *�)���  1�� ����8
�  1
 ���8�� .���b�  للفطر�������Verticillium 

spp.   ���	� N�L� j���� '()95  70  60  +
) '() %5  15  25 ,.� ���� �
8al, 1981) 

Pullman et (  ��	�8
2 '�2����8
 90 1
 %��4��Verticillium  spp.  ������ '() 45° �
	�� , .

8����  Lopez   )2001(ذكر �� ��4� ��
���� 1�
+  .Verticillium sppالفطر) '()15  ���� �	) .�

 K���� 40-45 º ������ NM� �
8 , .Davis and Sorensen.,1986)( ���)� Q�4H� '�2 

+ �97	���  Verticillium spp.الفطر) '() % 15 K���� ���� �	) .�41 º..   ������ �"���� ����� �� 

(Abd-El-Kareem et al.,2004)  ��4�� ���)� Q�4H� 18
�Fusarium solani   ���	�80 '() %
 +
)30 >20  , .� Q�4H� .�Sclerotium spp.  ���	�73-77  +
) '() %10 5  � � .�7  .���
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 '�2 ���: ���/��� 1
87 >90  � � %15  ���/��� 1
 .�(Yaqub  and Shahzad , 2009) , N��
������ )Widodo and Budirati .,2009 (��4�� ���)� �� *���4H�  Sclerotium spp. �/(� ���	� 

91   79.175.3.������ '() ���/��� 1
 !����� ���� 1�)��� R��� � � %  
  

) &���6( �GH� ��
�� $% F����	
 �����	
 ���	
 $% ��3.	
 F���P
 �����	������	
 ��.  
�
� 
��

�  
��4�� 

+�
)b�.� /  
LSD 

0-5 5=10 10=15 15-20 

C1 

Fus. 

30.61  k 
69.3

3 
35.39   lm 

64.5

4 
51.69   p 

47.9

7 
59.99  qr 

40.7

1 

3.414 

S1 
3.24  

abcd 

96.8

8 
6.42   cdef 

93.5

8 
11.22   hi 

88.7

8 
14.53  ij 

85.3

3 

C2 
37.36  

mn 

62.7

8 44.89  o 

55.7

2 51.46  p 

48.1

0 59.43  qr 

42.2

3 

S2 
3.02  

abc 

96.9

4 
4.93  bcde 

94.9

6 
10.39  gh 

89.5

0 
16.62  j 

83.4

7 

C3 
38.03  

mn 

62.1

4 
40.58  n 

59.8

0 
57.58  q 

41.8

7 
62.44  r 

38.6

8 

S3 
2.75  

abc 

97.3

6 
5  bcde 

95.1

5 
8  efgh 

91.9

3 
11.11  hi 

88.8

2 

C1 

Vert. 

25.5  b 
74.5

5 
30.71  c 

68.8

3 
37.01  d 

63.0

2 
51.66 fg 

48.3

6 

3.735 

S1 0    a 100 0     a 100 0    a 100 0    a 100 

C2 25.06  b 
74.5

5 
31.81  c 

67.2

1 
42.73  e 

55.6

2 

53.81  

fgh 

45.4

5 

S2 0     a 100 0     a 100 0    a 100 0    a 100 

C3 25.17  b 
74.5

5 
37.37  d 

62.0

1 
50  f 

49.4

1 

55.32  

gh 

43.6

4 

S3 0    a 1000 0     a 100. 0    a 100 0    a 100 

C1 

Scle. 

58.92  hi 
40.5

7 
96.65  k 5.66 58.73  hi 

41.3

0 
59.26  hi 

45.8

3 

10.04

3 

S1 5.12  ab 
94.6

7 

14.93  

abcde 

87.7

2 

14.84  

abcde 

84.6

6 
38.15  g 

57.8

9 

C2 60.63  hi 
38.2

9 
91.75  k 1.89 54.47 h 

47.8

3 
68.95  ij 

34.9

0 

S2 4.11  a 
95.7

6 

12.21  

abcde 

87.9

9 
19.7  cde 

81.0

0 
36.62  g 

61.7

3 

C3 56.63  h 
40.5

7 
98.91  k 5.66 60.53  hi 

45.6

5 
68.71  ij 

45.8

3 

S3 5.76  ab 
94.1

5 
10.64  abcd 

89.1

4 
20.84  def 

78.0

0 
31.37  fg 

68.5

0 

C1 

Clad

o. 

29.28  i 
70.5

5 
37.73  j 

62.7

9 
52.31  l 

48.0

0 

57.19  

mn 

43.4

2 

4.029 S1 
1.39  ab 

98.7

2 
3.22  abcd 

97.0

7 
8.72  ef 

91.2

4 
15.58  g 

84.4

4 

C2 
30.92  i 

68.9

6 
43.96   k 

57.9

9 
54.75  lm 

46.2

2 
59.85  n 

41.7

5 
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S2 
1.91  ab 

98.2

7 
4.05  abcde 

96.2

4 
7.61  def 

92.2

9 
13.1  g 

87.8

6 

 
C3 

31.63  i 

68.2

5 
44.76  k 

57.0

8 
54.75  lm 

46.2

2 
60.61 n 

40.7

1 

S3 
2.25  

abc 

97.9

1 
5.31  bcde 

95.4

3 
5.97  bcde 

94.1

7 
11.69  fg 

88.5

6 

Fus:(Fusarium sp.), Vert: (Verticillium sp.), Scle:(Sclerotium sp.),   Clado: (Cladosporium 

sp. 
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