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 Azadirachta indica 
12 Nicotiana tabacum 
13 Tagetes minuta 
14 Vinca rosa 
15 Fusarium oxysporum f.sp. Phaseoli 
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17
�terpenoid 

18
�Carvacrol 

19
�Citral 

20
�Caryophyllen 

21
�Pentanol 

22
�Nonenal 

23
�Pyrimidine 

24
�Phenanthrene 

25
�Borneol 

26
�Phthalazine 

27
�Isoquinoline 

28�Cymbopogon citratus 
29
�Neral 

30
�Estragol 

31
�Limonene 

32
�Fenchone 

33
�Anethole trans 

34
�Octadecenoic acid 

35
�Oleic acid 

36 anisole 
37
�anisaldehyde 
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1
�sabinene 

2
�Phellanderene 

3
�pinocamphone 

4
�alpha-pinene 

5
�Cuminum cyminum 
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�Table 1. Collected plant species                                                                        �U
���%O���6�c���*4	56��	4�������
Q �

Plant part Plant species��Family��Location of Collection  plant name 

leaves Nicotiana tabaccum Solanaceae Tirtash Research Center�tobacco��

seed Foeniculum vulgare�Apiaceae Alamdeh montains�fennel��

leaves Thymus pubescens�Laminaceae Galugah montains�thyme��
      leaves Mentha pulegium�Laminaceae�Galugah montains�nepeta��

leaves and flowers Salvia verticilata�Laminaceae�Galugah montains�salvia��
leaves and flowers Nepeta cataria�Laminaceae�Galugah montains�catmint��
leaves and flowers Melissa officinalis�Laminaceae�Galugah montains�balm��

leaves Dracocephalum kotschyi�Laminaceae�Galugah montains�badrashbi��

leaves and flowers Hyssopusang ustifolious�Laminaceae�Alamdeh montains�hyssop��

�U
��(OGd�<�
�U;e�,-��f�	���
���R9$���	�3�g�!X���	4��������*6������	#�,#�*4	56��	4�7�	0�*��5�5"5�� S. sclerotiorum��
��

Table 2. Variance analysis for the effects of solvent and different concentrations of plant extracts on 

S. sclerotiorum�mycelium growth inhibition 

Means square��D.F. S.O.V. 
��18546��

8��plant extracts 
��3308��

4 solvent�
��343331��

2 concentration�
��377��

32 plant � solvent�
��4658��

16 plant ��  concentration�
��1033��

8 solvent ��  concentration�
��97��

64 solvent × concentration �� plant�

1.09 540 error 

2.3�� C.V. (%) 

����@!��D�,14��GB��������O��3��������������������������������������������������������������������significant at 1% of probability level.��
��
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 ��	T�4�
���	9+�S*+�,# .�,-� ��	�3�����2$�*/�	0��1�*��5�5"5������,#�*4	56�SSS (?

�U
��&O��	�3��#	8!��.�,-���5^�	5���"�	8����,#�Gd�<�
�U;e��*4	56��	4�������*6������	#��*��5�5"5�7�	0��S. sclerotiorum��

Table 3. Mean comparison of  interaction effects of plant extracts, concentration and solvent on S. sclerotiorum 

mycelium growth inhibition 

control percent��Concentration (ppm)��plant,s name 

methanol��ethanol��hexzan��acetone water������

0 z 0 z 0 z 0 z 0 z 0 

100 a 100 a 100 a 100 a 100 a 1000��
100 a 100 a 100 a 100 a 100 a 2000 

 

catmint�
�

0 z 0 z 0 z 0 z 0 z 0 

100 a 100 a 100 a 84.8 d 81.6 e 1000��

100 a 100 a 100 a 88.6b 86.8 c 2000 

 
tobacco (Burley 

 21 variety)�
�

0 z 0 z 0 z 0 z 0 z 0 

100 a 100 a 100 a 72.2 jk 71.8 jk 1000��
100 a 100 a 100 a 78.4ef 76.2 gh 2000 

 

thyme�
�

0 z 0 z 0 z 0 z 0 z 0 

72 jkl 66.4 m 61 no 55.4 s 51.2 t 1000��
76.4 gh 67 i 62.4 n 57.2 qr 52.4 t 2000 

 

fennel 

 

0 z 0 z 0 z 0 z 0 z 0 

77.2fgh 74 ij 71.4 h 61.2no 51.4 t 1000��
87 c 77.6 gh 77 gh 65 m 55.4 s 2000 

 

badrashbi�
�

0 z 0 z 0 z 0 z 0 z 0 

76 h 74 i 61 no 57 q 54.2 s 1000��
78.2 f 78.2 f 62.8 no 61.8 no 56 qrs 2000 

 

hyssop 

 

0 z 0 z 0 z 0 z 0 z 0 

63n 59 p 51.4 t 32.2 w 32.4 w 1000��
64.8 m 63.8 n 56 qrs 38.4 u 36.4 v 2000 

 

balm�
 

0 z 0 z 0 z 0 z 0 z 0 

52.4 t 48.2 ut 43.6 ut 36.2 v 32 w 1000��
56.4 qrs 51.2 t 46.4 ut 38 u 33 w 2000 

nepeta�

0 z 0 z 0 z 0 z 0 z 0 

36 v 34.2v 32w 26.4x 22y 1000��
36.4 v 35.2v 33.2 w 27x 23y 2000 

 

salvia�
�

�����(
K��
!��$�0!�a6)4�/�����/�	���1��)	����D�,14��GB����O��@!�ab1 ���3�������������=��
Means within each column followed by the same letters are not significantly different at 0.01 of probability level 

according to DMRT test. 
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��?O��*6������	#�Gd�<��0��eYMIC�Z��	�3��*4	56��	4Y*�5�*�5��,#��,6,!5B�Z7�	0��]6,
�����,#�Y�*!�	+,!�Z��

S. sclerotiorum�G���h5>��	#�i;!j��J
��k	+��,#��
 Table 4.�Minimum inhibitory concentration (MIC) of the plant extract (mg/ml) on fungi  

 S. sclerotiorum colony growth (cm) according to mix medium method 

Minimum inhibitory concentration (MIC)��plant,s name 

methanol��ethanol��hexzan��acetone��water���

1.5 1.5 1.5 2 2 catmint�

1.5 1.5 1.5 2.5 2.5 
tobacco (Burley 

 21 variety)�
2 2 2 2.5 3 thyme�

3 3 3 3 3 fennel 

3 3 3 3 3 badrashbi�
2.5 3 3 3 3 hyssop 
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�U
��CO��	�3�Gd�<���	4�*4	56�Y*�5�*�5��,#��,6,!5B�Z������*��5�5"5�������@����	9]
�*6������	#�YEC50�Z7�	0��

S. sclerotiorum�����	^��	��Q�h��,����
Table 5. plant extract concentration (mg/ml) for 50 percent inhibitory of S.sclerotiorum mycelium  

 growth (EC50)  
 

50 percent inhibitory of fungi mycelium growth (EC50) ��plant name 

methanol��ethanol��hexzan��acetone water���

0.5 0.5 0.5 0.7 0.7 catmint�

0.5 0.5 0.5 0.7 0.7 
tobacco (Burley 

 21 variety)�
0.7 0.7 0.7 0.8 0.9 thyme�
1.1 1.1 1.1 1.1 1.1 fennel 

6.8 6.8 6.8 6.8 6.8 badrashbi�

10 10 10 10 10 hyssop 
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