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�+�7 �':���>� �9�+�BB �>+�7 �':���>� �9�+�BB �>+�7 �':�9

D�. ���oU�I"G�>:&>0 @.@>� <>�,� @>�3I� 8&>+��m	:�	 @>_

����'"+ �(�m"!:D�. ���>oU 2�9N% @�3I�  	��>I"@>cbj+ �	

�3�*U  	 �� �N-�3T� z+X 	&�B@� 8(  8&>+��m	:�>� @>_

 �U�-�BB m	 �	 � 	:�3>+ 23>S �	  &>0 �	(	 M�'� @_��B 

+ �9+3���:# 23+�� R�S ^�E M(D�&0 ��(�m �:

+:7�e� M(D >: D>�. ��5%(��3- F:	&�#��3I>5  (Unit/mg F.W) = 

ODcontrol ODsample
ODcontrol

 −
− × 
 

100 100

50

&� . 	(&5�(*H! �	�J*&����+:�S #( <= >� �>G9�( ��>� R*

@� @m�- 23S�9��-"+ 8(&J�$+  �9+:�3'- �'"@>� 8�3>K

�% �bK <:b"	�! �=$+�&.&��L��>� )�3cN+ �>J*G�>:@

�h� �GE �&0:� 23Tj+ @� �:(�(	 @% �3��5'*>-(:9>-( &:)<

J&7�+��:&�&0 H_9N+ )�-( H'7(  &.&>e� H1(�+ �	*@>�3I� )

!:J�"�(��>� |3T� �	:N"+ Z>-3�  �&>0 �	(	 �(�>m:s3>� �'

����J* |#���9?(3N'"G� M. #(:+  @:&� . 	(&5�( M(D*��

+:�3� �3'- �'*G� Y'U �G�. #(  �&J�$+:&0 @.

DQ��Tj�  @:�	(	 H@� �Js�� <I%��+. �(D�(*SPSS s�>Q�(

�_+  �+ @5:/��:L@� �J��+. M3+#. <I%*�>��! s�Q�( L'�(	 .

�(	3I�� �J:@� Ds�� <I% �(D�(Excel 	�! F-��&.

�:6.]�� � a

���/ �#��.

DQ���(  @��	(	 Y�� � �>g( @>% 	(	 M�>$� �J:�	 ��>_� 8�b73>-3

 OP-�OP- �	 ��_� 8(�k3��� �g(  &K�	�>Ne+ &K�	"�(	

( H��_9+ �g( �+( 	3��LNe+  	"	3�� �(	)2 &E �.(

�_+�+ @5:/��:�	(	 L(	 M�$� �J� �	 @% 	:w>T9=+ r3P- L

�:� )��_� 8�b73-3:��IS3)�/B+:T"23+ (����/����5� # �

 &J�0 @�)��/��# � (�_��[����QT! �IU # �"�(D�( (��	(	 A

)2 &E �.(

� �	:� ��_� 8(�k3��� wT9=+ r3P- L:� D:��I�+:T"s�>!

7 �	:�>>� �>>9�B/��� # �:&>>0 @9?�N>>0 �>>��� ��>>I)2 &>>E �.(

((D���QT! �IU A"�H! �	�J*�&��� +:@� <= ( �>g( �>TU >� L

%��:73� )YbN� �U�- AJ�% �	 8��:�( &:(D�(  LT�^�>E A

�>-( ^.); ��.(-:M(��>>'IJ  �T>5);�(H>! �>J*�&>>��� 

+:�>cT� �� (� <=� ;+:>T"� 23>+:� ��>_� 8�b73>-3:��>I

( @�  &�	�%�9� L:-� @Q:� @% &�&:U�� � �+ @� �J��I(D�( `�A

�QT! �IU"�+:+ <="&�	�! .V-(37( 2&�U)�;(�>:�	 D��>��

 #( �	�b9-( @%�/B+:T"� 23+:@>� ��_� 8�b73-3 #��%�>- �(�>IJ

(D�(�A]�QT! �IU �# �"�>� �	 &J�>0 @>� ��>5� (�	�(	 ".

Ij+&*M(��'IJ  )��((� ��>_� 8(�k3��� wT9=+ r3P- �g( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             4 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


%+� ,-
� �.���/ �#� '�0 �"�2# "…

��] 

��	[h.H�.��� �.� �i� J6�Ij��&� k�:-�
�� �� "�56 ���7�6�6 � "�56 ��8�����"��	6� ��8L/
��"	$ 

+:/��:8�e��+ L

�� V�N+:8(�
	(#. @E�	*

7�e�:D�. ��F

5%(��3-:	&�#��3I5)SOD(

+:-39�. M(D:��:�	 L

}��T! 

^. ^�E
�QT! �IU"�

�:8�b73-3 ��_� ����/��� ** **���/���� ���/� ** ���/� *

��_� 8(�k3��� ����/��� **���/��� **���/� **���/� **

��_� 8(�k3���×

�:��_� 8�b73-3 
����/����� ** ���/������ ** ���/� ns ���/� ns 

�P?�����/�����/�����/����/�

H%������

�n��� l::8(�

)&K�	(
���/����/����/����/�

ns :�:Ne+ �"�(	 :**  Ne+"(	�*OP- �	�&K�	*:Ne+"�(	*OP- �	�&K�	 

��	[S. k�:-� M�Q� �i�
"��	6� ��8L �� "�56 ��8����/
��"	$ 

�:��_� 8�b73-3 

)+:T"�X3+(

^. ^�E 

)+:T"�� M#  s�! �	 s�!(
�QT! �IU"�)# �(

���/� b��/�� b

�/���/� ab ��/�� ab 

�/���/� a��/�� a

�/���/� ab ��/�� ab 

+ M39- �J �	:/��:L�J"�(�(	 @%*2�I91( OP- �	 &N95J M�5IJ p �1�%@N+(	 &Nd M3+#.(*8 �b� L'�(	

Ne+"�(	*&��(&�.

��	[)."��	6� ��8L �� "�56 ���7�6�6 k�:-� M�Q� �i�/
��"	$ 

��_� 8(�k3��� 

)+:T"7 �� s�!:�9(

^. ^�E 

)+:T"�� M#  s�! �	 s�!(
QT! �IU�"�)# �(

���/� b��/�� b

���/� ab ��/�� a

����/� ab ��/�� ab 

����/� a��/�� ab 

+ M39- �J �	:/��:L�J"�(�(	 @%*2�I91( OP- �	 &N95J M�5IJ p �1�%@N+(	 &Nd M3+#.(*8 �b� L'�(	

Ne+"�(	*&��(&�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             5 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


���� �� � 	
������� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

��� 

�QT! �IU ��"�,!�23)Gladiolus grandiflora (-���"@�  

(�9� L:-� @Q:( @% &�&�� L:(D�( `U�� ��I��QT! �IU A"�(>�L

�� H!�+ �&"		�! .@>eTm ��?�>0"M(��>'IJ  )�(r3P>- �>g(

>>-(  ��>>_� 8(�k3��>>� w>>T9=+:+3J &>>: H>>! �>>� (� <�&>>��� 

�+ �957.��)Alestroemeria hybrida (-���"( @�  >�9� L:@>Q

-�:� @% &�&:��I�B+:T"7 �	 s�!:8(�k3��� �9 >+ ��>_�"&>�(3�

(D�( �GE��>QT! �>IU A"�&>0�� l>-�N+ .�>9��#( H>K�1 �

AJ ~��J*�9� �� v3���3N% AJ ~� �"�-( R�PN+.

@� @Z[ 

gf�:� wT9=+ r3P- �:OP- �	 ��_� 8(�k3���  ��_� 8�b73-3

��+.*�Ne+ &K�	" � �G�. H��_9+ �g( �+( )	3� �(	*(��bK L

Ne+"	3�� �(	)2 &E�.(	� �:� w>T9=+ r3P>- L:8�b73>-3

� )��_�:�9$�� �	 ^. ^�E L:��IS3)�/B+:T"23>+ (�>���/�

+:T"� �	  �� M#  s�! �J �	 s�!:8(�k3��� wT9=+ r3P- L

� @� ��_�:��I��+:T"7 �	 s�!:�� �9B;/�+:T"s�>! �J �	 s�!

 �0(	 ��o9?( �� M# )2 (&E� �.(+"^. ^�>E M(3>�

�	 l-�N+ H!�J*�&��� +:���#�>� @� (� <= �>J*�:�	 @9>-3

#�� ^. l-�N+ ^�E  ^. �:(D>�( )@>% 	�>% ���>0( �J��I�A

@m�>- �	 	3>E3+ #��%�>- &K�	 AJ�% `U�� [��7�� ^. ^�E

 �-( �&0)2 (&E�)� ;.(( �� � ,U��+	 L*X��*�@E�	

9��-"+ 	(�!:�� <=�(�0 �	 &��. Z"! �(�m l-�N+:�	 )	� �:�

(�L!	�+~� ��d	 8�3K">+"	3>0)�].(F>J L:>Nd (D>�(�A

H! �	 ^. ^�E�J*�&��� +:+ (� <="	3>E  s&>U @>� M(3�

�9%��*�J*�G9�(*� @m�-:�>9� @% 	(	 ��5� D�( #( H>K�1 �>�L

�>9� �� AJ ~��>NId �")�(���e>0 )"M(��>'IJ  )](7 )>: 3

M(��'IJ)�;(o�  :�*U�(#  ");(( R�PN+�-.

�
��:6� ;�H
6�
l�0�/ �' ?> C

DQ�>>��(  @>>��	(	 Y��>>� @>>% 	(	 M�>>$� �>>J:w>>T9=+ r3P>>- L

�:p,9>?( �>G�. H>��_9+ �>g(  ��>_� 8(�k3��>� )��_� 8�b73-3

Ne+"�(	*OP- �	�	�(	 	3>E  &K�	)2 &>E�.(�_+�@>5

+>>:/��:� #( H>>K�1 L:�>>��� #( M�>>$� �>>J��I*�:��>>IS4)�/B

+:T"7 �� s�!:9� �:��_� 8�b73-3 (����/]B+:T"s�>! �>� s�>!

 )}��T! �#�� M# N4)��+:T"7 �� s�!:��>_� 8(�k3��>� �9 (�>�

��/�]+:T"�  }�>�T! �#�>� M#  s�! �� s�!:��>IS3N4)�/B

+:T"� 23+: ��_� 8�b73-3��+:T"7 �� s�!:��_� 8(�k3��� �9 (

����/�]+:T"	�(	 (� }��T! �#�� M#  s�! �� s�!)2 (&>E�)

� ;.(( �TU�+ (� �+( L"� �	 ^. ^�E 	3�G� M(3�:�>J��I*

(D>�( �� � ,U @% �5�(	 v3��+ A>:% M(D:>b"/�� >:�D�	 )�>J

+:I% M(D"� �G�.:gf� D:�9� @% 	�(	 ��h+ ��AJ ~� ��>J*v3>�

�>>9� �>>��>>o� AJ ~>>� �:�*M(��>>'IJ  )��(@>>�,% )>>E��* 

M(��'IJ)�B(&Ij+  *M(��'IJ  )��(�>�h+ �>g( 	�3+ �	

%��: �>>1 8�>>�*%��  ��>>_�:+&>>n 8�>>�:� �'"(D>>�( �>>��A

-39�.:��:�-( R�PN+ }��T! L.

��Y�
H6� I.U>��G�� %
'	.���#U)SOD(

�9��DQ� #( HK�1 ���(  @��	(	 Y�� >Ne+ #( M�>$� �J"M	3>��(	

� 8 �b�:�J��I*P>- �	 w>T9=+ O�>� �	 &>K�	:r3P>- L

� wT9=+:( H>��_9+ �>g(  ��>_� 8(�k3��� )��_� 8�b73-3 >�  	 L

	�(	)2 &E�.(�_+�+ @>5 >:/��:� L:>� @>% 	(	 M�>$� �>J��I:L

� wT9=+ r3P-:� ��I:� )��_� 8�b73-3:��IS3)�/B+:T"23+ (

����/;�� &1( :LTTI7("�>� M#  s�! �J �	)IU g-1 F.W. (  

� �	:3P- L� )��_� 8(�k3��� wT9=+ r:��IN4)��+:>T"s�>!

7 ��:�9(���]/;�� &1( :LTTI7("� �� M#  s�! �J �	:���� ��I

 &�	3�)2 (&E� �.(( H��_9+ �g( >��  	 L:@>% 	(	 M�>$� ��>I

�:��IS3N4)�/B+:T"� 23+: ��_� 8�b73-3��+:T"�>� s�>!

7:�� ��_� 8(�k3��� �9;�/;�� &1( :LTTI7("M#  s�>! �>J �	

 &J�0 @� ��5� ��)�;� &1( :L>TTI7("�>� M#  s�>! �>J �	 (

7�e�>>:5%(��3- �:	&�	 &>>1 (� #��3I>>5�(D>>�( �>>�(���	(	 A

)2 &E ;.(( �TU >� >+ (� �>+( L"(D>�( M(3>��7�e� A>:��>J*

D�.�F�J*9�.">5%(:�(&"�S #( >� �>�k3b� AJ�>% R��* �>$�

�j��73T- <"�:@% 	�% M� %��: �1 8��*�� �-( L'I+ ��_�

4� �� D9N-:(D�(  L�7�e� A:9�. �"5%(:M(&� �J:�*?f� @� (�:�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             6 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


%+� ,-
� �.���/ �#� '�0 �"�2# "…

��� 

��	[O. ?��5:� �i�
"��	6� ��8L �� "�56 ���7�6�6 � "�56 ��8����/
��"	$ 

�:�J��I

)�:+ @� ��_� 8�b73-3:T" �X3+

+ @� ��_� 8(�k3���:T"7 �	 s�!:�9(

7�e�:D�. ��F

5%(��3-:	&�#��3I5)SOD(

)� &1( :TTI7( L"�� M#  s�! �	(

+:-39�. M(D:��:�	 L

}��T! 

)+:T"7 �	 s�!:�9(

^. ^�E

)+:T"M#  s�! �	 s�!

��(

�QT! �IU"�

)# �(

B+B(S1N1)��/�� g��/�� l��/� ab ��/�� ab 

�+B(S1N2)��/�� g��/�� j��/� ab ��/�� ab 

�B+B(S1N3)��/�� ef ��/�� k��/� ab ��/�� ab 

��+B(S1N4)��/�� bcd ��/�� gh��/� ab ��/�� ab 

B+�/B(S2N1)��/�� f��/�� hi ��/� ab ��/�� ab 

�+�/B(S2N2)��/�� cde ��/�� i��/� ab ��/�� ab 

�B+�/B(S2N3)��/�� bcd ��/�� fg ��/� ab ��/�� ab 

��+�/B(S2N4)��/�� abc ��/�� ef ��/� ab ��/�� ab 

B+�/B(S3N1)��/�� def ��/�� gh��/� ab ��/�� ab 

�+�/B(S3N2)��/�� abc ��/�� f��/� a��/�� ab 

�B+�/B(S3N3)��/�� ab ��/�� de��/� ab ��/�� ab 

��+�/B(S3N4)��/�� a��/�� a��/� a��/�� a

B+�/B(S4N1)��/�� cdef ��/�� bc ��/� ab ��/�� ab 

�+�/B(S4N2)��/�� a��/�� cd ��/� ab ��/�� ab 

�B+�/B(S4N3)��/�� bcd ��/�� b��/� ab ��/�� ab 

��+�/B(S4N4)��/�� cdef ��/�� cd ��/� a��/�� ab 

+ M39- �J �	:/��:L�J"�(�(	 @%*2�I91( OP- �	 &N95J M�5IJ p �1�%@N+(	 &Nd M3+#.(*Ne+ 8 �b� L'�(	"�(	*�(&�&�.

H! �0(	�� #( Y� �IU  @9?(&�(�J*���(D>�( (� �&�&>NJ	 A

)�; ;�.(�9���9� �� v3� 8�e7�P+ ��AJ ~� ��>J*�7�>S" 

M(��'IJ)�(T/��d )"M(��'IJ  )�B((�!  �F>-�m  3>T 	(~>�

)��(gf� �� @P�(� �	:%�� �:�(&>n 8�>�:NT"+&>n  :� �'"�>�

(D�(�7�e� A:D�. ��5%(��3- F:	&��-( R�PN+ #��3I5.

	6�� '�	U6��

� �	 @% 	(	 M�$� 8(&J�$+:L;��+#. 8,>��>$"	 &>1 )�]

&� . 	(&5�( ��d	 8,�*�&0+ @% &�("�	 (� �G�. M(3��@>���

?:T"&0�b? )&:�DE )w"@_�S F7�-  &N�*	�%)H'>0 �>J*

�)�)� ;.(�>>9��+ 8(&J�>>$+ �:�3'>>- �'"@>>% 	(	 M�>>$�

%��:�� �1 8*�Q�# �	 2,9?( �� ��_� M3:5bN� ��"D�.�F �J

!3TE:�*7�e� #(:+ �:��!�( �':F5�J*�G9�(*>5+ @>% @m�-:�

+ 	 &5+ (� �J&� . �	 ^. �%�1"(D>�( `U�� &NN%�^�>E A

�QT! �IU 	3�G�  ^."�H! �	�J*���+ �&"&�	�!);�.(7>:3

M(��'IJ  )�;(+ 8�>e7�P+ �>�:�3'>- �'" �*F>m� (�>��t

" ��3'"�	�� @% &N9��:>9�h+ �>g( ��_� 8(�k3��� ��I"2�>9N% �>�

&� .*( �	 ^. ^�E 	3�G�  ��� H! L�&N9>0(	 �& .���e>0" 

M(��>>'IJ)](>>-��� �>>�" �*�� H>>!>>� 9>>$G� �&>>��� �&"

)Sterlitzia reginae (gf�  : � ��_� 8(�k3��� �*�	 �G�.�&>N9��

� @%:��I�B+:T"�� s�!7:( #( �9�%�� L:�9G� )l�� L:�GE ��I

(D>>�(��J&>>� . &>>K�	 A*( �	 #�>>�>>��� H>>! L>>�	3>>� �& .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             7 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


���� �� � 	
������� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

��B 

?A$(.�m�$ ?/ �' %��� 	6�� �=�� g�� %+� ,-
� "	.��"�2#"

?A$S.�m�$ ?/ �' k
8m '�	U6� �� 	6�� ���K g�� %+� ,-
� "	.��"�2#"

?A$).' �nH[ '�	U6� �� 	6�� �=�� g���m�$ ?/ �%+� ,-
� "	.��"�2#"

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             8 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


%+� ,-
� �.���/ �#� '�0 �"�2# "…

��� 

?A$O.=�� g���	$ '�	U6� �� 	6��.�m�$ ?/ �' 	��.� "	
%+� ,-"�2#"

I��1"M(��'IJ  )�(-��� ��"H>! �>� ��>_� 8(�k3��>� �g(

 �&>��� #�)Rosa hybrida cv. ‘Red Ribon’ (�	�@>% &>N9��

�9%��*�J*�>G9�(*�G�  @m�>-�	(&>5�( [�>9 &>� .*� �>�:��>I

 AJ�% )��_� 8(�k3�����QT! �IU  @9��"�( �	��� H! L>��&

(D�(�A��9� @% )�-( @9����>9� �� v3� 8�e7�P+ ��AJ ~>� �

�3N%"�-( R�PN+.

��HV��2��

>+ s#X 	3>?�� @7�_+ M�!&���/�">$J ~� �#3>1 #( �>� &>N�(	"

+,-( 	(#. ��/$�(	"s�>9j+ �>� �e+ [�>K3o? �>0� &>1( 

�$J ~"+f� �TU @�:7�+ 8���'+( L"(��(	�&>m AJ ~>� L" 

�(D/-�x-*@�	� . HIU .�m. #(�F-�m �9%	 M�3� W&NG+ )	(~��&

_1:Q+ W&NG+ )�_:��+( &"d�# &Ij+ W&NG+ ):N"W&>NG+ )

1 :@d�m � ��	�0 &�(	"�m. )*&��U F-�m*T%  >:DU @�>�(D"

(�E( �	 @%*(�(�+ AJ ~� L>���*� )&>�	�%�G>� W�x>- �

-�N0�&m"+ ��G�( (� 	3?"s�(	.

o��<� '��� "'�8:�� 

1. Ebrahimzadeh, A., S. Masiha, M. Nazemiyeh and A. Valizadeh. 2003. Investigation effect of preservative solution on 
vase life and some qualitative characteristics of cut carnation (Dianthus caryophyllus). Iranian Journal of 
Horticultural Science and Technology 4 (1): 33-42.  

2. Edrisi, B. 2009. Postharvest Physiology of Cut Flowers. Payam-e-Digar Press, 150 p. 
3. Esfandiyari, B., A. Rezaei, S.H. Nemati, A. Tehranifar and S.J. Ashrafi. 2011. Effect of silver nano particles on 

postharvest life of Lillium orientalis cv. Shocking. PP. 2447-2414. In: Proc. 7th Iranian Hort. Sci. Congress, 4-6 
Sep., Esfahan, Iran.  

4. Basiri, Y. and H. Zarei. 2011. Effects of nanosilver treatments as novel agents to extend vase-life of carnation 
(Dianthus caryophyllus cv., White Librity) cut flowers. PP. 2478- 2479. In: Proc. 7th Iran. Hort. Sci. Cong., 4-6 
Sep., Esfahan, Iran. 

5. Chamani, A. 2005. Effect of tidiazuron, 1-methylcyclopropen, nitric oxide, silver thiosulfate and ethylene on 
physiochemical characteristics of cut rose flowers. PhD. Thesis, Tehran University, Tehran, Iran.  

6. Hatami, M., A. Hatamzadeh and M. Ghasemnezhad. 2011. Effect of antimicrobial activity of nanosilver particles and 
silver-nitrate in related to postharvest life of cut rose ‘Red Ribbon’ flowers. PP. 2478-2505, In: 7th Iran. Hort. Sci. 
Cong., 4-6 Sep., Esfahan, Iran. 

7. Shabani, M., D. Hashemabadi, D. Bakhshi and B. Kaviani. 2011. Effect of nano-silver particles on vase life of 
Strelitzia reginae. PP. 2402-2404. In: 7th Iran. Hort. Sci. Cong., 4-6 Sep., Esfahan, Iran. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                             9 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


���� �� � 	
������� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

��� 

8. Talebi, S. F., S. N. Mortazavi and R. Naderi. 2011. Evaluation of antioxidant enzyme activity and protein content of 
rose (Cv. Sensiro). PP. 2303-2304. In: 7th Iran. Hort. Sci. Cong., 4-6 Sep., Esfahan, Iran. 

9. Gale Shakhani, S., E. Chamani, M. Mohebbi, Y. Pourbeyrami-e-hir and Z. Sadatnabavimohajer. 2011. Effects of 
silver nanoparticles and humic acid on the vase life of three cultivars of cut Alstromeria flowers. PP.2372-2373. 
In: 7th Iranian Hort. Science Cong., 4-6 Sep., Esfahan, Iran. 

10. Kalatejari, S., A. Khalighi, F. Moradi and M.R. Fattahi Moghadam. 2008. Effect of cytokinins, sucrose and 8-
hydroxy quinoline sulfate (8-HQS) on longevity of cut rose cv. Red Gont. Iranian Journal of Horticultural 
Sciences 39(1): 125-135.  

11. MohamMadi, S. N., H. Zareie and A. Ghasemnejad. 2011. An evaluation of effect of nano-silver compound on TSS 
and anthocyanin content of cut Gladiolus. PP. 2432-2434. In: 7th Iranian Horticultural Science Congress, 4-6 Sep., 
Esfahan, Iran. 

12. Hashemabadi, H., Y. Mostofi, A. Kashi, M. Memariani, M. Shafiei and GH. Bagheri-e-Marandi. 2007. Investigation 
on the effect of 1-MCP pretreatment in delaying of senescence of carnation (Dianthus caryophyllus L. ‘Tempo’). 
Iranian Journal of Horticultural Science and Technology 8(1): 13-20. 

13. Abdi, G., H. Salehi and M. Khoshkhoi. 2008. Nanosilver: A novel nanomaterial for removal of bacterial 
contaminants in valerian (Valeriana officinalis L.) tissue culture. Acta Physiology Plant 30: 709-714. 

14. Abdul-Wasea, A. 2011. Effects of some preservative solution on vase life and keeping quality of snapdragon 
(Antirrhinum majus) cut flowers. Journal of Saudi Society for Agricultural Science 2(1): 29-35. 

15. Ali, A., H. Afrasiab, S. Naz, M. Rauf and J. Iqbal. 2008. An efficient protocol for in vitro propagation of carnation 
(Dianthus caryophyllus L.). Pakistan Journal of Botany 1: 111-121. 

16. Ansari, S., E. Hadavi, M. Salehi and P. Moradi. 2011. Application of microorganisms compared with nanoparticles 
of silver, humic acid and gibberellic acid on vase life of cut gerbera ‘GoodTimMing’. Journal of Ornamental and 
Horticultural Plant 1(1): 27-33. 

17. Balestra, G. M., R. Agostini, A. Bellincontro, F. Mencarelli and L. Varvaro. 2005. Bacterial population related to 
gerbera (Gerberajamesonii L.) stem break. Phytopathology Mediterranean 44: 291-299. 

18. Basiri, Y., H. Zarei and K. Mashayekhi. 2011. Effects of nano-silver treatment on vase life of cut flowers of 
carnation (Dianthus caryophyllus cv. White Librity). Journal of Advances in Laboratory and Research Biology 1: 
49-55. 

19. Bayer, W. F. and L. J. Fridovich. 1987. Assaying for superoxide dismutase activity: Some large consequences of 
minor changes in condition. Annals of Biochemistry 161: 559-566. 

20. Changli, Z., L. Li and X. Guo-Quan. 2011. The physiological responses of carnation cut flowers to exogenous nitric 
oxide. Postharvest Biology and Technology 127: 424-430. 

21. Chantasut, U. and A. D. Stead. 2003. Increasing flower longevity in Alstroemeria. Postharvest. Biologyical 
Technology 29: 324-332. 

22. Chen, X. and H. G. Schluesner. 2008. Nanosilver: A nanoproduct in medical application. Toxic Letter 176: 1-12. 
23. Damunpola, J. W. and D. C. Joyce. 2006. When is a vase solution biocide not, or not only antimicrobial? Journal of 

Japanese Society in Horticultural Science 77: 1-18. 
24. Da Silva, J. A. T. 2003. The cutflower: Postharvest consideration. Online Journal of Biological Science 3: 406-442. 
25. Dubas, S. T., P. Kumlangdudsana and P. Potiyaraj. 2006. Layer-by- layer deposition of antimicrobial silver 

nanoparticles on textile fibers.  Colloids and Surfaces A: Physiochemical and Engineering Aspects 289: 105-109. 
26. Furno, F., K. S. Morley, B. Wong, P. L. Arnold, S. M. Howdle, R. Bayston, P. D. Winship and H. J. Reid. 2004. 

Silver nanoparticles and polymeric medical devices, a new approach to prevention of infection. Journal of 
Antimicrobial Chemother 54: 1019-1024. 

27. Gast, K. L. B. 1997. Postharvest Handling of Fresh Cut Flowers and Plant Material. Cooperative Extension Service, 
Kansas State University (KSU). 

28. Gerailoo, S. and M. Ghasemnezhad. 2011. Effect of salicylic acid on antioxidant enzyme activity and petal 
senescence in ‘Yellow Island’ cut rose. Journal of Fruit and Ornamental Plant Research 19 (1): 183-193. 

29. He, S., D. C. Joyce, D. E. Irving and J. D. Faragher. 2006. Stem end blockage in cut Grevillea ‘Crimso Yullo’ in 
inflorescences. Postharvest Biology and Technology 41: 78-84. 

30. Humaid, A. 2004. Silver thiosulphate prolongs vase life and improves quality of cut gladiolus and rose flowers. 
Journal of Food, Agriculture and Environment 2: 157-162. 

31. Ichimura, K., M. Shimamuraand T. Hisamatsu. 1998. Role of ethylene in senescence of cut Eustoma flowers.  
Postharvest Biology and Technology 14:193-198. 

32. Jiang, H., S. Manolache, A. C. L. Wong and F. S. Denes. 2004. Plasma enhanced deposition of silver nanoparticles 
on to polymer and metal surfaces for the generation of antimicrobial characteristics. Journal of Applied Polymer 
Science 93: 1411-1422. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

                            10 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html


%+� ,-
� �.���/ �#� '�0 �"�2# "…

��� 

33. Kim, J. H., A. K. Lee and J. K. Suh. 2005. Effect of certain pre-treatment substances on vase life and physiological 
character in Lilium spp. Acta Horticulture 637: 307-314. 

34. Liu, J., S. He, Z. Zhang, J. Cao, P. Lv, G. Chen and D. C. Joyce. 2009. Nano-silver pluse treatments inhibit stem-
end bacteria on cut gerbera cv. Ruikou flowers. Postharvest Biology and Technology 54: 59-62. 

35. Lok, C. N., C. M. Ho, R. Chen, Q. He, W. Y. Yu, H. Z. Sun, P. K. H. Tam, J. F. Chiu and C. M. Che. 2007. Silver 
nano-particles: Partial oxidation and antibacterial activities. Journal of Biology and Inorganic Chemistry 
12: 527-534. 

36. Macnish, A. J., D.H. Simons, D. C. Joyce, J. D. Faragherand P. J. Hofman. 2000. Responses of native Australian cut 
flowers to treatment with 1-methylcyclopropene and ethylene. Horticultural Science 35: 254-255. 

37. Meman, M. A. and K. M. Dabhi. 2006. Effects of different stalk length and certain chemical substances on vase life 
of gerbera (Gerbera jamesonii cv. ‘Savana Red’). Journal of Applied Horticulture 8: 147-150. 

38. Nair, S. A., V. Singh and T. V. R. S. Sharma. 2003. Effect of chemical preservatives on enhancing vase life of 
gerbera flowers. Journal of Tropical Agriculture 41:56-58. 

39. Nell, T. A. 1992. Taking silver safely out of the longevity picture. Grower Talks June 35: 41-42. 
40. Park, S. H., S. G. OH, J. Y. Mun and S. S. Han. 2005. Effects of silver nanoparticles on the fluidity of bilayer in 

phospholipid liposome. Colloids and Surfaces A: Physiochemical and Engineering Aspects 44: 117-122. 
41. Reid, M. S., J. L. Paul, M. B. Farhoomand, A. M. Kofranekand G. L. Staby. 1980. Pulse treatment with silver 

thiosulphate complex extends the vase life of cut carnation. Journal ofAmerican Society for Horticultural Science 
105: 25-27. 

42. Sisler, E. C., M. S. Reid and S. F. Young.1986. Effect of antagonists of ethylene action on binding of ethylene in cut 
carnation. Plant Growth Regulation 4: 213-218. 

43. Solgi, M., M. Kafi, T. S. Taghavi and R. Naderi. 2009. Essential oils and silver nano-prticle (SNP) as novel agents 
to extend vase life of gerbera (Gerbera jamesonii cv. ‘Dune’) flowers. Postharvest Biology and Technology 53: 
155-158. 

44. Van Doorn, W. G. and Y. De Witte. 1994. Effect of bacteria on scape bending in cut Gerbera jamesonii flowers. 
Journal of American Society for Horticultural Science 119: 568-571. 

45. Zhou, Y., S. Z. You, H. Yu and W. J. Zhang. 1994. Effect of chemical treatments on senescence of cut gladiolus. 
Acta Horticulture 21: 189-192. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
19

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.12.19.5
https://jcpp.iut.ac.ir/article-1-2155-en.html
http://www.tcpdf.org

