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j8! � a.�>*  

 'O$�	*�+W�*�   

C�,]z'I @�! ���_$� %-! � u�! D!\ =C�"$ Z��_1� B��
YxD-.� �	i #cC@ C@ BC�@%4��/D4�  C�@��q C�+! ��7�� 

D?
� #4@�, @�L�� U�#/)B�� 1 � 2( .  
�	>4�	� %*��N� H��5G� �! D', C�w %! @�@ ��?4 ��

 #cC@#4�C A=C�"$ ]z'I%4��/D4�  %��C�O! .]G�� H��,
��1?	! C�@��q =�	E C@%4��/ #cC@ � � #��: C@ D4�

 �! �\ ���1�,89 #cC@  C��	Y C@ (#��: %! ]0*4) H��,
 ]z'I�@  �	! D�� A#: =#�@ ���_$� %-! � u�! #cC@
 ]z'I5/1  � u�! #cC@2 D-.� Z��_Y %-! � u�! #cC@-

 U�#/) ]:�#4 @�/� BC�@3 ���1?	! D?
� 7��� C@ .(
 #cC@%4��/D4� ) #��: C@6/82�1�, � (C@ �\ ��  ]z'I

�@  �! u�! #cC@81  ��5	� %! H��, #cC@16  #cC@
U�#/) #: =#��?� 4D� � ?� s��14 C@ ]^@ �! .( @@�E

Y ]�Y �1?	! D?
� �/ %! ]0*4 C�@��q %4�E %,x �	i
~���1
� �\ g	�@ %, ]G�E C��^ ���_$� =C�"$  C�18�K

Y u�! =C�"$ �	-k�� .]K� �\ Z��_1� D�	14Fx �	i
C�@��! ��� %, .]:�@ %-! =C�"$ %! ]0*4 B�1?	! DE#4

 u�! C@ �1?	! n	K\�E@ =#4C�@��! @��� �1:�@ =#-�@ ��?4
D� ���_$� %-! %! ]0*4 �	N�Y s��14 �! gc�
 s��14 .#:�!

D'$) B@���� � C�QAlipoor & Mahmodi, 2014 (
�>*$ �	-k�� .@�! �!�O� ��C���� � C�Q(Asgarpour et 

al., 2015) @%.��O� C B� B�C]z'I �i� D!\ =C�"$ B��
J�#4�%4��/ �! ���_$� B�� ��Y ��� X'$ %4�E %K #:C � D4�

D?
� ���8(Amaranthus retroflexus L.)  t��� A

                                                           

1- Mean Germination Time 

)Cardaria draba L.( ) D4���� �	?,�8 �Descurainia 

sophia L. (%4��/ #cC@ %, #-1G��C@Y ]�Y D4�x �	i
]z'IC�"$ Z��_1� B�� .]G�� H��, =DKC�! @�@ ��?4 ��

%�,  Z��0	,�Yn	K\�E@  B�C �	ix�Y ��!9��N�� ���C��B��� 
%4��/��i� ��! �	�-k�� � �	���0	/ #-4�� D4�  B�C

)�54\ ]���	��.G� ������l	�\ #���-4�� =P����� B����� 
G B��! %, ����-	VY��Q\�%4��/ #-��K� BC��� D4� ] �$�!

 H��, #cC@%4��/D4� C+! D��#4��: )Kruse et al., 

2000.(  
  

���� 	*�+W�*�  

%4��/ ]$�K DKC�!]z'I C@ D4� u�! =C�"$ X'1 � B��
Y =#-�@ ��?4 ���_$� %-! �xD-.� �	i �� �! D!\ =C�"$ C�@

U�#/) @�! ��� X'$ %4�E �@B�� 1 � 2 C�@��q =�	E C@ .(
 ]$�K ���1?	!%4��/D4�  � #��: C@ ���1�, C��	Y C@ �\

5/1  �2  X'1 � {�OK �	! D�� A#: =#��?� u�! #cC@
Y ���� �� =C�"$x%4��/ ]$�K �! �	i 7l18� C�+! D4�

D-.� U�#/) ]:�#4 @�/� BC�@3 �	-k�� .( =�	E C@
%4��/ ]$�K ���1?	! 7���) #��: C@ D4�30/0  C@ %4��/

 ]z'I �! %, #: =#��?� (��C5/0 D-.� Z��_Y %-! #cC@ 
%4��/ ]$�K ���1�, � ]:�#4 BC�@ ]z'I %! ��!�� D4�2 

) %-! =C�"$ #cC@15/0  ���K �! %, @�! (��C C@ %4��/
D-.� Z��_Y ��C��	YU�#/) ]:�#4 BC�@ 4 A@�/� ��� �! .(

D-.� D?��, �	K ]$�K BC�@%4��/D4�  ]z'I H��5G� �!
@�! =#��?� g!�^ =C�"$ %.��O� �! H����\ ��� s��14 .

w��C���� � B��� )Taheri et al., 2011 ( .]:�@ ]N!�O�
%4��/ ]$�K %, #-1G��C@ ��4\ J�EC�K C�+! D4�

)Sorghum bicolor L.(  u�! =C�"$ t	Y�Q�'�\ �	i�Y ]�Y
��C���� � B@���	'$ �	-k�� .]G�� H��, ���_$� %-! � 

)Alimoradi et al., 2008 ( %, #4@�@ ��?4 DN	N�Y C@
$� u�! J�#4�%4��/ ]$�K H��, �$�! ���_ %4�E �@ D4�

) D�': ��� X'$rugosum Rapistrum( yE � ]K�@
)Gypsophila pilosa.#�@�E (  
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 L�'W1 .� 	.iQB a.�>*�R�2!� 5�]*��) k*�.$( ���� ����O+%X �! ������ 	 ! � "�! �!� #$�%� &��	*�+W R� -

 �*�$����)   
Table 1. Analysis of variance (mean of squares) for the effect of aqueous extract concentrations of 

saffron corm and leaves on germination characteristics of rye 

 l� 

R����mB  
S.O.V 

 	W$�

&����  
df 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate 

 ��� n�+>

	*�+W�*� 

Mean 

germination 

 L+\

	�.$	) 

Radicle 

length 

 �B ���

	�.$	) 

Fresh weight 

of radicle 

 c�X ���

	�.$	) 

Dried weight 

of radicle 
C��	Y  

Treatment 
8  1632.5**  0.1539**  5.117**  17.529**  0.0008**  6.245**  

�O8  
Error 

18  4.148  0.0095  0.8567  0.5962  0.00001  2.2962  

:** -.�DU��1
� �OK C@ C�@ t� #cC@.  
**: Significant at the 1% probability level. 

 

 

 L�'W2 .� 	.iQB a.�>*�R�2!� 5�]*��) k*�.$( ���� ���R��O+%X �! ������ 	 ! � "�! �!� #$�%� &�� 	*�+W -

��0� ,-+. �*� 

Table 2. Analysis of variance (mean of squares) for the effect of aqueous extract concentrations of 

saffron corm and leaves on germination characteristics of oat  

 l� 

R����mB  
S.O.V  

 	W$�

&����  
df  

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate  

 ��� n�+>

	*�+W�*� 

Mean 

germination 

time 

 L+\

�.$		) 

Radicle  
length 

 �B ���

	�.$	) 

Fresh weight 

of radicle 

 c�X ���

	�.$	) 

Dried 

weight of 

radicle 

C��	Y  
Treatment  

8  1350.7**  0.0064**  7.6921**  19.670**  0.00096**  0.000075**  

�O8  
Error  

18  4.555  0.00167  0.1922  0.6766  0.000048  0.000012  

	:**D-.��OK C@ C�@ U��1
� 1 #cC@.  
**: Significant at the 1% probability level. 

  
	�.$ L+\	)  

 @�@ ��?4 |4��C�� %�5LY s��14 %,%?�C D��w #:C ]�Y %q
D-.� �	i�Y]z'I C�@U�#/) ]G�E C��^ =C�"$ X'1 � B��-

B�� 1  �2BC�O! .(%?�C U�w =C�"$ ]z'I H��5G� �! %, -

�, ��� X'$ %4�E �@ �� %q %*��N� C�@��q C@ .]G�� H�
%?�C U�w @�@ ��?4 �	>4�	�]z'I C@ %q X'1 � B��

]:�@ BC��\ 7l18� )� �! =C�"$BC�O! . U�w ���1?	! %,
%?�C%q )90 D'	� C��	Y C@ �\ ���1�, � #��: C@ (�1�

 ]z'I�@ �! ���_$� u�! #cC@ 80  %! ]0*4) H��,#cC@
 #: =#�@ (#��:U�#/) 3 .(?4 s��14]z'I %, @�@ �� B��

� �! ���_$� =C�"$ Z��_1%?�C U�w �	ixY 7��� %q
D-.� U�w ���1?	! .#-1:�@ BC�@%?�C%q  #��: C@ 7���

)4/11 D14�K U�w ���1�, � (�1�%?�C%q  ]z'I C@2 
 �! u�! #cC@86  H��, #cC@ ���K �! %, #: =#��?�

! ��C��	Y C��	Y 5L5/0 D-.� Z��_Y u�! #cC@�@ ]:�#4 BC
U�#/) 4��C���� � C�Q�>*$ .( )Asgarpour et al., 

2015=C�"$ @�!C�, #4@�, fC�5E ( u�0'E � %-! D!\ B��
D-.� H��, �$�! ���_$�%?�C U�w C�@ t��� %q

)Cardaria draba L. ( D4���� �	?,�8 �)Descurainia 

sophia L. (%! A#: C�wB �i� A=C�"$ ]z'I H��5G� �! %,
��! �	-k�� .]G�� H��5G� DE#4C�@ ��C���� � B@���	'$

(Alimoradi et al.,  2008)  H��5G� �! %, #4@�@ ��?4
 U�w ���_$� %-! � u�! =C�"$ ]z'I {�OK%?�C%q  X'$

yE � D�': ���%! ]K�@D-.� C�w �! %, ]G�� H��, BC�@
 B��#	K� Z�N	N�Y �0w .@C�@ ]N!�O� H����\ ��� s��14

�� D��-G � D!\ ]��#� H��, n/�� ���_$� =C�"$ C@ @�/
 ]G�C@ =#: D��+I @��� [+/  %! �L-� %L	14 U�w H��,
%?�CD� %q.@�:(Kohli et al., 2001) .D� �z4 %! #KC
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�E@ @���  )1*��� C@ B��1	� Z��	*NY H��, �! n	K\
��� [+/ �@�, g1 � � %?�C H��, n0K AD4#.� B��

%?�C #:C ��5	��K � %q%^ %qD�#4�: )Soltanipor et 

al., 2007 .(�	-k�� D� %?�C U�w H��, ��� �>4�	! #4��Y

U�'K �#: g��w %, #:�! m���� �� ].4��� ���w �� ��
 g���$ %'	K� %! #	K� t	1K� U�#-�� � �	��0	/ g�$

Y ]�Y n	K\�E@x]K� %1G�E C��^ �	i.(Qasem, 1992)   

  

 L�'W3. 5�]*�� 	6.�� � ������	*�+W R��O+%X �! ������ 	 ! � "�! �!� #$�%� &���� 	e���� '($ � �*� ��� M

P.� &�>� '0�� $� $����)  
Table 3. Mean comparisons for the effect of aqueous extract concentrations of saffron leaves and corms on 

germination characteristics and seedling growth of rye per Petri dish 

$�7�B  
Treatment 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate (1/day) 

 ��� n�+>

	*�+W�*� (��$) 

Mean 

germination 

time (day) 

	�.$ L+\	) 

�>*��)(�> 

Radicle 

length (cm) 

 �B ���

	�.$(^��) 	) 

Fresh weight 

of radicle (g) 

 c�X ���

	�.$(^��) 	) 

Dried weight of 

radicle (g) 

#��: 

Control 
90.6 a* 0.83 a 3.83 d 9.03 a 0.056 a 0.0014a 

 %-!5/0 % 

0.5% corm 
38.6 b 0.21 b 4.60 cd 4.10 b 0.031 b 0.0010 b 

 %-!1% 

1% corm 
33.3 c 0.23 b 4.50 cd 2.78cd 0.020 c 0.0008b 

 %-!5/1 % 

1.5% corm 
22.6 d 0.16 b 4.33 cd 1.93 de 0.012 d 0.0005c 

 %-!2 % 

2% corm 
16.0 e 0.12 b 5.60 bc 1.46 de 0.010 d 0.0002d 

 u�!5/0 % 

0.5% leaf 
30.6c 0.23b 4.06 cd 3.30 bc 0.022 c 0.0006c 

 u�!1 % 

1% leaf 
22.6 d 0.16 b 4.86 cd 2.20 cde 0.013 d 0.0004c 

 u�!5/1 % 

1.5% leaf 
18.6 e 0.11 b 6.72 ab 1.56 de 0.007 de 0.0001 d 

 u�!2 % 

2% leaf 
16.0e 0.11 b 7.58 a 1.30 e 0.001 e 0.0001d 

*�	>4�	�?� 7�
 t� g^�#
 B�C�@ B��D-.� BC��\ 7l18� ��1K �� C@ ��1 �OK C@ BC�@s-Q U��1
� 4C�#4 #cC@.# 

*Means with the same letter have not different significantly at 5% probability level. 

 

	�.$ �B ���	)  

=C�"$Y ���_$� B��xD-.� �	i%?�C �Y ��� �! BC�@%q X'$ -

]:�@ 7��� � C�@��q ��� B�� U�#/)B�� 1 � 2(.  C@
C�@��q  � (#��:) �_c ]z'I %! ��!�� �Y ��� ���1?	!

 ]z'I %! ��!�� �\ ���1�,�@ cC@@�! u�! =C�"$ #A  ���
%?�C �Y ���]z'I C@ %q �>�#�� �! =C�"$ Z��_1� B��
D-.� 7l18�#-1:�@ BC�@ U�#/) 3.(  �	>4�	� %*��N�

 �Y ��� ���1?	! @�@ ��?4 5	4 7���%?�C%q  C�#N� �!
096/0 D'	� ��� ���1�, � #��: %! ��!�� J�E%?�C%q  �!

 C�#N�02/0 D'	�z'I %! ��!�� J�E ]�@  �@�! u�! #cC@
D-.� 7l18� %,]z'I �>�@ �! BC�@ u�! =C�"$ B��

U�#/) ]:�#4 4.(  Z�.��O� C@ H����\ ��� %!�?� s��14

D'$� C�Q B@���� )Alipoor & Mahmodi, 2014 ( 5	4
�\ .#: fC�5E]z'I @�!C�, %, #-1:�@ ��	! ��_1� B�� Z��

D-.� �		�Y ���_$� %-! =C�"$��� C@ BC�@ %?�C �Y X'$ %q
 D��?Q(Bromus tectorum L.) ]0*4  @�L�� #��: %!

@��4A ]z'I D���_1� B�� �Y ��� ���_$� u�! =C�"$ Z�
%?�C � )��! %-	�� ��� C@ �@�@ H��, �C D��?Q X'$ %q

) ��C����Bohm et al., 2006 #:C H��, #4@��4 ��	! (
 Z�0	,�Y C�p
 C@ %k��	En	K\ �E@ #�#: X^�Y �!  ��1	�

 C@U�'KD�1*��� B�� %?�C� %q %^�K� %qD� =��� � @�:
%?�C ��� %L	14 C@%^�K � %qD� H��, %q!��.#   
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L�'W 4.  5�]*�� 	6.����� ����&�� #$�%� �!� "�! � 	 ! ������ �! R��O+%X 	*�+W�*� � '($ 	e���� M�� ��� 

,-+. $� '0�� &�>� P.� 

Table 4. Mean comparisons for the effect of aqueous extract concentrations of saffron leaves and corms 

on germination characteristics and seedling growth of oat per Petri dish 

$�7�B  
Treatment 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate (1/day) 

 n�+> ���

	*�+W�*� (��$) 

Mean 

germination 

time (day) 

	�.$ L+\	) 

�>*��)(�> 

Radicle 

length (cm) 

�B ��� 	�.$ 	)

(^��) 

Fresh weight 

of radicle (g) 

c�X ��� 	�.$ -

 	)(^��) 

Dried weight of 

radicle (g) 

#��: 

Control 
82.6 a* 0.30 a 3.1 f 11.4 a 0.086a 0.020 a 

 %-!5/0 % 

0.5% Corm 
21.3d 0.21 bc 4.3 e 4.8 bc 0.043 bc 0.008 bc 

 %-!1% 

1% Corm 
18.0 de 0.19 bc 4.6 de 4.0cd 0.040 bc 0.006 bc 

 %-!5/1 % 

1.5% Corm 
19.3 de 0.16 c 5.1 cd 3.5 cd 0.036 c 0.005 bc 

 %-!2 % 

2% Corm 
17.3 e 0.15 c 6.9 b 3.5 cd 0.023 d 0.002 c 

 u�!5/0 % 

0.5% Leaf 
32.0 b 0.26 ab 4.5 de 5.8 b 0.050 b 0.009 b 

 u�!1 % 

1% Leaf 
25.3 c 0.21 bc 5.4 c 4.6 bc 0.036 c 0.006 bc 

 u�!5/1 % 

1.5% Leaf 
17.3 e 0.22 bc 7.3 ab 3.6 cd 0.036 c 0.006 bc 

 u�!2 % 

2% Leaf 
16.0e 0.20 bc 8 .0a 3.1 d 0.030 cd 0.005 bc 

*�	>4�	� 7�
 t� g^�#
 B�C�@ B���D-.� BC��\ 7l18� ��1K �� C@ ��1? �OK C@ BC�@s-Q U��1
� C�#4 #cC@.#4 

*Means with the same letter have not different significantly at 5% probability level. 

 

  

	�.$ c�X ���	)  

%?�C t?8 ��� @�@ ��?4 H����\ s��14� � C�@��q %q 7��
D-.� C�w %! D?
�Y ]�Y BC�@x]z'I �	i X'1 � B��

^ %-! � u�! =C�"$U�#/) ]G�E C�� B��1  �2 .( DKC�!
J�#4� =C�"$B��  %, @�@ ��?4 ���_$� D-	����� � D����

%?�C t?8 ��� H��, ��C��	Y ��� %L	14 C@ C�@��q %q
 ���1�, � #��: C@ t?8 ��� ���1?	! %, BC�w %! .]G��

5	� �! t?8 ��� ��130  C@ H��, #cC@C�#N� 2  #cC@
U�#/) #: gc�
 u�! 3 �	-k�� .( %*��N� U�#/

 �� t?8 ��� ���1?	! %, @�@ ��?4 D?
� 7��� �	>4�	�
��5	� %! #��: 020/0 #�\ ]K#! J�E  ��5	� ���1�, �
 �! t?8 ���90  ��@�N� C@ H��, #cC@2  %-! #cC@

.#: gc�
 ]z'I ���K �	!! B��D-.� Z��_Y %-! � u� -

U�#/) ]:�#4 @�/� BC�@ 4 .( H����\ ��� %! %!�?� s��14
 ��C���� � BC#	
 Z�.��O� C@(Heidari et al., 2010) 

 u�! =C�"$ ]z'I H��5G� �! %, ]K� =#: fC�5E

 � B���w .]G�� H��, C�@��q t?8 ��� ��1�	��,�
��C����(Taheri et al., 2011)  #4@�, fC�5E 	� ��5 ���

xY ]�Y J�EC�K %k��	E t?8 � %-! Au�! D!\ =C�"$ �	i
�\ .]G�� H��, ���_$� f��'E@ C�6�� ��#-1:�  =C�"$ %,

�i� u�! � gE D!\ #4C�@��! %-! =C�"$ %! ]0*4 �1?	! DE
@C�@  �1?	! DE#4C�@��! �i� �>4�	! 5	4 H����\ ��� s��14 %,

 .@�! %-! %! ]0*4 u�! =C�"$U��	�,�'�\B�� �4�lGo#	 � 
��C���, C@ A���_$� *�V D'c� U�Z�	c�"8 D0	K\�E@ 

��� D� =�	E#-:�!  C@ =#4C�@��! @��� ��� m�4 � ��5	� %,
D� Z��_1� ���_$� X'1 � J�#4� H����\ ��� C@ %, #:�!

 D��C�, ]'.! u�! C@ n	K\�E@ @��� %, #�@�E � ?�
��! @C�� C@ �C B�16! @��'�$ A%-! %! ]0*4 �16! �� DE#4C�@
}4�q � g	$��K� %O!�C ��� C@ #4@�@ ��?4 @�8 )Chong, 

20002 & Ismail( )� n	K\�E@ @��� %, #4#N1.� C@ 
]z'IB�� �	��Q ���� ]K� �i� ]0r� �� D_-�  B��!
����	E 7#� %1:�@ #-:�!A ��� C@ ]z'IB�� ��!  =C����
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=#4C�@��!D� 5	4 ��K� ��� �! �+� .#4��@ ��	! ���Y %, ]:
 @��� ]z'I A���_$� u�! DE#4C�@��! B��! ZC#^ �w� !

]K� =@�! �r,�#
 ���_$� u�! C@ n	K\�E@.  �	-k��
��C���� � D'4�!�^ )Ghorbanli et al., 2008(  fC�5E

Y %, #4@�,x%-�C@ =C�"$ t	Y�Q�'�\ �	i )Artemisia 

sieberi( %k��	E #:C H��, �$�! D?
� 7��� B��
)(Avena lodoviciana ) ���8 ��Y �Amaranthus 

retroflexus( �\ %, #:�i� �C �\ g	�@ ��  ��5	�YC\ D�K
.#-1*4�@ %-�C@ C@ @�/��  

  
 ��� n�+>	*�+W�*�  

 ��?4 H����\ s��14]z'I %, @�@ =C�"$~l��, �i� �� D-.� -

%4��/ ���� jK�1� �! BC�@X'$ D4� � C�@��q ��� B��
#/) @�, @�L�� 7���U�B�� 1 � 2 C@ ���_$� D!\ =C�"$ .(

]z'I D8�! %! B��! J�� ���� Z#� H��5G� �$�! ��
%4��/ �#	KC �r,�#
X'$ D4� H��5G� ��� � #: ��� B��

%4��/ ]$�K H��, �$�! ���� Z#�X'$ C�+! D4�  ���
5G� �! �	-k�� .]K� =#: 7��� � C�@��q =C�"$ ]z'I H��

%4��/ ���� jK�1�G� D4�]G�� H��5� BC�w %! ���1?	! %,
 �! �\ C�#N�58/7  ]z'I C��	Y C@ ��C�@  � u�! #cC@

 �! �\ ���1�,83/3 U�#/) #: =#��?� #��: C@ ��C 3 .(
 ���� jK�1� @�@ ��?4 �	>4�	� %*��N�%4��/D4�  7��� C+!

Y ]�Yx=C�"$ �	iBC�w %! A]G�� H��5G� ���_$� B�� %,
 �! C�#N� ���1?	!]?�  ]z'I C@ ��C�@  � u�! #cC@

 �! �\ C�#N� ���1�,11/3  #�@�E =#��?� #��: C@ ��C
U�#/) 4%1G�� �! =#�\ ]K@ %! s��14 .( � C�Q �>*$ B��

 ��C����)Asgarpour at al., 2015( @C�@ ]N!�O�. 
%4��/ ���� jK�1� #4@�, fC�5E ��E@�0��4 C@ D4�

X'$) �	?,�8 ��� B��Descurainia Sophia L. � (
t��� )Cardaria draba L.�! (  =C�"$ ]z'I H��5G� %-!

 �>�@ DN	N�Y Dw �	-k�� .]G�� H��5G� ���_$� u�! �
 s
#� � B@���G(Farhoudi & Modhej, 2014) 

 n0K ��@�>!�1G\ =C�"$ ]z'I H��5G� #4@�, fC�5E
D-.� H��5G� ���� jK�1� C�@%4��/D4�  #: D?
� 7���

BC�w %!	! %, ���� jK�1� ���1?%4��/D4�  D?
� 7���
Y ]�Yx C��	Y �	i20  =#��?� ��@�>!�1G\ =C�"$ �1	� �! J�E

%4��/ ]$�K n��� %�-�� %! %/�Y �! .#: ���� Z#� �! D4�
%4��/��� �� A@C�@ ���.� %O!�C D4��CA  Z�0	,�Y %q ��

%4��/ ]$�K n��� #-4��1! n	K\�E@ ]�Y �1?	! �C D4�
Yx�^ �	i%4��/ ���� jK�1� A#�@ H��, �C �\ � =@�@ C� D4�

D� �1?	! @�:Nasr Esfehani & Shariati, 2004) �+� .(
��� %! %/�Y �! H��5G� �$�! ���_$� u�! � %-! =C�"$ %,

 ]$�K%4��/D4� %4�E �	>4�	� �+� A#4#: ��� X'$ B��
 ����%4��/D4� ) #4@�@ H��, �C �64\Alipoor & 

Mahmodi, 2014(.  

  

 ��$�7�B ����� R�6.�� a.�>* 

%"8�: �! ��C��	Y D���E Z�*��N� s��14��O� @C�� B�� %.
�#4� DE#4C�@��! �i� D!���C� B��! 7��� � C�@��q C@J� B�

 D���Y B��! gN1*� D���E %*��N� C@ A���_$� X'1 �
DKC�! @C�� Z�_c C��	Y �	! U�� %*��N� .#: J�L4� B��

=C�"$ � #��:?4 s��14 %, @�! ���_$� %-! � u�! B���@ �� @
 %!) 7��� � C�@��q C@ %.��O� @C�� Z�_c D���Y B��!/ 5

 ]$�K%4��/D4�D-.� (]z'I C��	Y � .@�! C�@� B�� Z��_1
 @�@ H��, #��: %! ]0*4 �C Z�_c ��@�N� ���_$� =C�"$

)U�#/B�� 5  �6 %-! � u�! =C�"$ �	! J�@ %*��N� .(
 ���_$�Z�*��N� ��� s��14 .#: J�L4� X'1 � Z�_c B��!  C@

 �Y ��� 5/ %! Z�_c D���Y B��! 7��� =�	E%?�C%q  C�+!
D-.�C@ DE#4C�@��! �i� ���1?	! %, #: � ?� � @�! C�@ 

 =@�! u�! =C�"$ %! ��!�� 7��� C@ %.��O� @C�� Z�_c
U�#/) ]K� 7 � u�! =C�"$ �	! D���E Z�*��N� s��14 .(

 %-! ]$�K 5/ %!) Z�_c %	', B��! C�@��q C@ ���_$�
%4��/D-.� (D4� U�#/) ]K� =@�! C�@64 gc�
 s��14 .( ��?

C@ DKC�! @C�� Z�_c B��! DE#4C�@��! �i� ���1?	! @�@ 
.]K� =@�! ���_$� u�! =C�"$ %! ��!�� C�@��q  
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 L�'W5. 	6.�� ����� 5�! '��( � #$�%�  �!�^�'*� ������ "�!) � (	 ! �! ���.�&�� 	*�+W�*� � '($  	e����$����) 

Table 5. Orthogonal comparisons between control and aqueous extract of tissues (such as leaf and corm) of 

saffron on germination criteria and seedling growth of rye 

$�7�B  
Treatment 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate (1/day) 

 L+\

	�.$	) 

Radicle 

length 
(cm) 

�B ��� 

	�.$ 	)

(^��) 

Fresh 

weight of 

radicle (g) 

c�X ��� 

	�.$ 	)

(^��) 

Dried 

weight of 

radicle (g) 

 ��� n�+>

	*�+W�*� (��$) 

Mean 

germination 

time (day) 

#��: 

Control 
90.66 a* 1.00 a 9.03 a 0.056 a 0.00140 a 3.833 b 

J�#4� =C�"$ 

Extract of tissue 
24.83 b 0.47 b 2.33b 0.014 b 0.00048 b 5.236 a 

*�	>4�	�� 7�
 t� g^�#
 B�C�@ B��D-.� BC��\ 7l18� ��1K �� C@ ��1? �OK C@ BC�@s-Q U��1
� �#4 #cC@.#4C 
*Means with the same letter have not different significantly at 5% probability level. 

  
 

 L�'W6. 	6.�� ����� 5�! '��( � #$�%�  �!�^�'*� ������ "�!) � (	 ! �! ���.�&�� 	*�+W�*� � '($ ,-+. 	e���� 

Table 6. Orthogonal comparisons between control and aqueous extract of tissues (such as leaf and corm) of 

saffron on germination criteria and seedling growth of oat 

$�7�B  
Treatment 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate (1/day) 

	�.$ L+\	) 

Radicle 

length  ( cm) 

�B ��� 	�.$	) 

(^��) 

Fresh weight 

of radicle (g) 

c�X ��� 

	�.$ 	)(^��) 

Dried weight 

of radicle (g) 

 ��� n�+>

	*�+W�*� (��$) 

Mean 

germination 

time (day) 

#��: 

Control 
82.66 a* 0.30 a 11.40 a 0.086 a 0.0200 a 3.11 b 

J�#4� =C�"$ 

Extract of tissue 
22.50 b 0.19 b 4.12 b 0.037 b 0.0061 b 5.79 a 

*4�	��	>?� 7�
 t� g^�#
 B�C�@ B��D-.� BC��\ 7l18� ��1K �� C@ ��1 �OK C@ BC�@s-Q U��1
� C�#4 #cC@.#4 
*Means with the same letter have not different significantly at 5% probability level. 

  

  

L�'W 7 .	6.�� ����� 5�! #$�%�  �!�"�! � 	 ! ������ �! ���.�&�� *�+W	�*� � '($ 	e���� $����)  

Table 7. Orthogonal comparisons between aqueous extract of leaf and corm tissues of saffron on 

germination criteria and seedling growth of rye 

$�7�B  
Treatment 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate (1/day) 

	�.$ L+\	) 

Radicle 

length (cm) 

�B ��� 

	�.$ 	)

(^��) 

Fresh 

weight of 

radicle (g) 

c�X ��� 

	�.$ 	)

(^��) 

Dried 

weight of 

radicle (g) 

 ��� n�+>

	*�+W�*� (��$) 

Mean 

germination 

time (day) 

 =C�"$ D!\u�! 

Aqueous extract 

of leaf 

22.00 b* 0.514 a 2.09 b 0.010 b 0.00032 b 5.80 a 

 =C�"$ D!\%-! 

Aqueous extract 

of corm 

27.66 a 0.430 a 2.57 a 0.018 a 0.00065 a 4.66  b 

*�	>4�	� t� g^�#
 B�C�@ B��
D-.� BC��\ 7l18� ��1K �� C@ ��1?� 7� �OK C@ BC�@s-Q U��1
� #cC@ .#4C�#4 
*Means with the same letter have not different significantly at 5% probability level. 
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L�'W 8 .	6.�� ����� 5�! #$�%�  �!�"�! � 	 ! ������ �! ���.�&�� 	*�+W�*� � '($ 	e���� ,-+. ��0� 

Table 8. Orthogonal comparisons between aqueous extract of leaf and corm tissues of saffron on 

germination criteria and seedling growth of oat 

$�7�B   
Treatment 

 'O$�

	*�+W�*�  
Germination 

percentage 

 ����

	*�+W�*� 

Germination 

rate (1/day) 

 L+\

	�.$	) 

Radicle 

length 
(cm) 

�B ��� 

	�.$ 	)

(^��) 

Fresh 

weight of 

radicle (g) 

c�X ��� 

	�.$ 	)(^��) 

Dried weight of 

radicle (g) 

 ��� n�+>

	*�+W�*� 

(��$) 

Mean 

germination 

time (day) 

 =C�"$ D!\u�! 

Aqueous extract of 

leaf 

24 a* 0.218 a 4.37 a 0.039 a 0.0067 a 6.33 a 

 =C�"$ D!\%-! 

Aqueous extract of 

corm 

21 b 0.181 b 3.87 b 0.035 a 0.0055 b 5.26 b 

*�	>4�	�� g^�#
 B�C�@ B��D-.� BC��\ 7l18� ��1K �� C@ ��1?� 7�
 t �OK C@ BC�@s-Q U��1
� .#4C�#4 #cC@ 
*Means with the same letter have not different significantly at 5% probability level. 

  
	Q�>* &���  

D', C�w %!A D� H����\ ��� s��14 %! %/�Y �! ]_E ���Y
� ���_$� D��C�@ =�	E =C�"$~���1
  ]	c�8 g	�@ %!

 �� t	Y�Q�'�\%4��/D4�  � 7��� ��� X'$ %k��	E #:C �
B��4 %! A@�, B�	E�'/ C�@��q=C�"$ ]z'I H��5G� �! %, ��

) Z�_c �r,� %'�/ ��� #cC@ %4��/ ]$�K%?�C U�w AD4� -

 m��L� C@ .#-1G�� H��, (%k��	E t?8 � �Y ��� A%q
Yx*4 u�! =C�"$ DE#4C�@��! �	i �� B��! %-! =C�"$ %! ]0

]K� =@�! �1?	! D?
� 7��� � C�@��q ��� X'$ %4�E �@A 
 D��C�, ]'.! u�! C@ n	K\�E@ @��� %, #�@�E � ?� �+�
 �� DE#4C�@��! @C�� C@ �C B�16! @��'�$ A%-! %! ]0*4 �16!
 .@�! �	NN�� ���K s��14 �! �!�O� %, #4@�@ ��?4 @�8

�! �	-k�� %! %/�Y %�-�� u�! � %-! ���_$� v�/BC�\ =#: 

��!�� %! %NO-� � %!�?� ���� D�A#:�! �+� =��4 � Z��_Y �i� 

�C D����Y �	-q %	/�Y @��4 ~���1
� %, �@ m�4 =@�� 

n	K\�E@ C@ u�! � %-! ���_$� @�/� @C�@ 7l18� %, C@ 

��5	� D0*4 ��� �@ =@�� C@ u�! � %-! �$�! Z��_Y  �i�

DE#4C�@��! �#4�JB�� ���_$� �! B�C �@  ��� X'$ %4�E
 %4�E %, @��4 � ?� s��14 .#: D?
� 7��� � C�@��q

C�@��q xY ]�Y �1?	! D?
� 7��� %! ]0*4 D!\ =C�"$ �	i
~���1
� �\ g	�@ %, ]G�E C��^ ���_$�  D�	14F C�18�K �

 D��F���GC�� � D��F����5	G Z�	c�"8%4�E Z��_1� B��
D� ��� X'$ .#:�!�	-k�� Z��_Y D��F����5	G �@  =�	E

X'$ ��� 5	4 D�#4��Y x?-� ��� 7l18� �i� #:�! .�+� %! �z4 
D�#KC A=#-�\ C@ %, flY C@ D��K�-: ]6/ �	^@ ]	��� 

D��	�	: Z�0	,�Y @�/�� t	Y�Q�'�\ C@ J�#4�B�� X'1 � 
=�	E ���_$� � � g���$h�i �! ��� AZ�0	,�Y D�#4��Y 

B�?>��C J�L4� ���K Z�.��O� D-10� �! ]���#� t�F���,� 

X'$B�� #:�! ���A s��14 H����\B�� NN�� ���K�� �! B�C 

���K %4�EB�� D��	E )$� �� D$�C� � X'$B��  A���
Yx=#--,#	� ��� n'O� ]K� %, D����Y �� �i� n	K\�E@ 

D���1
� C@ ����	E D8�! ]6/ H��, C�?G D:�4 �� C�p
 

X'$B�� ��� �6!]*/ =.  
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Abstract 
Nowadays, in response to the consequences of chemical herbicide application and gradual reduction of farm 

crops, suitable biological methods have been identified to control the weeds. In this respect allelopathic can be 

show useful potential for biological to control of weeds. So in order to evaluate the allelopathic effects of 

saffron (Crocus sativus L.) corm and leaves aqueous concentrations on germination characteristics and 

preliminary growth of tow weed species including rye (Secale cereale L.) and oat (Avena ludoviciana L.), a 

factorial layout was conducted based on a completely randomized design with three replications at Seed Science 

laboratory, Faculty of Agriculture, University of Birjand during 2015. Treatments included saffron tissues at 2 

levels (such as leaves and corms) and water extract concentrations at five levels (including 0, 0.5, 1, 1.5 and 2 

percent). Studied traits were germination percentage, germination rate, radicle length, radicle fresh weight, 

radicle dried weight and mean germination time. Results showed that the tissues and aqueous concentrations of 

saffron had significant effects on all evaluated traits in two weeds. The lowest seed germination percentage of 

rye and oat were observed at 2% concentrations of corm and leaves extracts (up to 74.6% and 66.6% reduction 
compared to control, respectively). Also, the germination rate of oat decreased (up to 50% compared to control) 

with 2% concentration of extract but the rate of germination on rye was not significantly affected by extract 

concentrations. Based on orthogonal comparison tests, the allelopathic inhibition of leaves on rye and oat were 

higher than other tissue.  
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