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�,�F���/�/���	%)�E��A>��'�	�F�
�  ���
�}�
	�������2�"

� 2�"!�%�&0 	����ex�������	���� '�(������� ��� !��"� �
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� ����2�"�
�3�/�1��=�
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���������	
����������������������������������� !�"���#$��%O

����������������4F��
���A�������1���������(
�&�&����/���&"�������Table 1. chemical treatments used in the experiment   

!�%�&��������%��1/��� ���

T1 �	jI��X=5�"�7���������                                    ��Distilled water ����

T2���0 	���5e�M!/�7  Sucrose (%5)                                               ��

T3���0 	���5e�M!/����7�� ������� !��"���	����'�(���5ReS������	��(�!/�V	�7���

Sucrose (5%) + 8- Hydroxy Quinoline citrate (350 mg L-1)�
T4���0 	���5e�M!/����7�� ��	����'�(���������� !��"5�eSS������	��(�!/�V	�7��

Sucrose (5%) + 8- Hydroxy Quinoline citrate�(500 mg L-1) 

                T5   

�0 	���5e�M!/����7������(��������5RSS������	��(�!/�V	�7��

Sucrose (5%) +Salicylic acid (300 mg L-1)�
T6 �0 	���5e�M!/����7������(��������5dSS������	��(�!/�V	�7��

Sucrose (5%) +Salicylic acid (400 mg L-1)�
T7 �0 	���5e�M!/����7������������5c������	��(�!/�!~��7��

Sucrose (5%) + Calcium acetate � (2 mmol L-1 )  �
T8 �0 	���5e�M!/����7������������5R������	��(�!/�!~���7��

Sucrose (5%) + Calcium acetate (3 mmol L-1 )   
����������

������4FE�!�<��
�����
2�"�W
�����>B�X�������Y�1C���+����������������   Table 2. Variance analysis of the studied characteristics��

MS��

X=�X_K��

Water absorption 

,0 �	& 

Fresh weight��

2	"�y�3�9�� 

Apparent quality��

���	%) 

Flower age��

��K!/

2/�0= 

df 

��	��z&�p
�����

S.O.V 

111.78ns��1.09ns��0.008ns���2.19��2��
h��
��

��  Blocks���
�240.63����1665.12����2.87����19.26��7��

*��8��Q��5�A7 ��
Solution type��

45.79ns����846.98����1.18����14.91��3��
��"/�*��8��,��05B7  

Time of treatment��
��241.16����69.99����0.271����8.65��21��

�*��8��Q����*��8��,��0��"/  

B)� (A��

96.83��2.30��0.034��0.541��62��
�F���0=�2�j���

Error��

21.13��2.01��5.37��5.01�����
���	��z&�b�	H5�M!/7��

x57�CV���

�������� ����
���l��b�&	&��*�%�B��wj��!/�!�/e�x� Gx�� �ns�{��l�	�O�!�/6�� 

����������, and ns: non significant.�*, ** are significant at 0.05 and 0.01 confidence levels, respectively 
 

��

5Ichimura et al., 19997�6����,���)��
�r]jM��!/�����
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�(�(W	$���,��2��3��N��!/� ������2�"	%)�E"���0��?@�

������'���3�/	
/��6���	:���
�!�%�&���!�� ���� !��"

��	���� '�(�������!/� /!�/� '��&�� �
� ��� �9��� �j
�!� ��(/� �
�

��J��� 	%)�E��A>��3��� 1/�
� 	Z[�������6�,0 ��� 	&�2�"

,0 ��M!/��!�M��
������1��	
��/	���$��8����( ��	&6�!/�

� �#$�� !�%�&m*��8��3)���� ��"/���"��'�(������� ��� !��

� ��	���mg L
-1�eSS�� 39M� !/� �!�E��A>�� '�	�F�
,0 �	&

���,�F�������1��	
�����2�"/��/5�* �KR�67�2�"!�%�&�!/

Gd�  �cG*��8�� / �8���� 1/�9���� !�%�&�  �3)����/!��� 2�"

A��� 1/�9���������	����'�(���������� !��"mg L
-1�eSS� �

ReS�!� X=�X_K�E��A>�� '�	�F�
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����	
� ���� 2�"13��� ���/�5�� �-c76�������� !��"

'�(���������	������	Z���& �9��������!/��!�/���0��q�����2�"

3���1/�/�,�F��6�3:�O�*�n��,���)��
cSS������'���	��(�!/�V	�

�� �/�!/�1/��0 !�,�����
�o)�
�2/�E��A>�� �1���",0 �	&�

���/� 1�	%"� �
� �!�� '�%"� 0�� 1/�9���� ��� �&!�M� !/�1/����
�

�3:�OcSS��������0 !�,�����
�	
�2A�g���	Z��	��(�!/�V	����"

� 3��� ���/� 0!� ��� !/5Petridou et al., 200176�� �

������	����'�(���������� !��"�2�<��F��X 	-���3�M��

�/�����N�&��!�X=�X_K��/!���"�� =�!/�/����X��!�0�� ����%�

���2	����K����v�	+�'���0�� ����%��o)�
�����&�	�F�
�X_K�

 � X=�E��A>��,0 �	&//	��5�Ichimura et al., 19997� 6�0�

�/	
!����>	+0 	����E��A>��/�$N
�!/��"!�%�&�V�%&�!/�,0 �	&�

������2�"3��� 1/�
� 	Z[������� 1��	
�6�,/����3�/� 0��

��� !/� X=� E��A>�� ,=� �@� !/�  � 1��	
� ���� 2�",0 �	&��

�����0 !� ,�� ���
� ��(/� �
� ����&� /�K � 	Z�� !/� �"0 	����

��
�60 	������/�$N
��!��
=�*/�l&�E" U@� ��F�
�,�F���"

���"/�� ,�A��� 0�� ����"� 0 	���� 2 �B� ��� �&�$��	&�,0 �	&�

����"� !�/!��	
� ��~�
5�Jen et al., 20007� 6�2�"!�%�&

�
� ���� / �8����*��8�� 2A%��� !�F>� ,/	
� ~�
� ��(/�"2�

�>���X=�X_K�V�)� �1��!��ND�����<���.��&������2�"

�����1��	
��E��A>��!/��!�	�Z\&�'�	�%��,0 �	&���,�F���� ��"/

��#$��2�"!�%�&m�	:�� 0�� 	Z��'�	�F�
� 	
� 1 ])�3)���M��>	

�>	M� �2/�f�<����K�!�/!��	
�2	&~�
�3�%"�� 0�� ,��0� !/��

3��5���-c76��

������#$�� !�%�&� !/� �X=�X_K���f��!/m�'�
� !/�3)���

�� �9&� X=� X_K� 	:�� �jI�� 0�� 1/�9���� /!��� ����%�� /���

��l��F�� �:B]�� 2!�/� 6� 2�"!�%�&Gd�  �cG3)������

���	����'�(���������� !��"mg L
-1�eSS� �ReS��X=�X_K

�2	�F�
��� �!�,�F�� �"!�%�&� 	���� �
�3$//����5�* �Kd� 67�!/

*��8�� �����@� !�%�&��1��!��ND��2�"�����'�(���������� !��"

���	���mg L
-1ReS�X_K�3NK��
	�N
���!�	Z��'�	�F�
�X=�

 �/�/�,�F���M�B�T�������"���
���l��^]����2�!�/�/�
�2!�/

5�* �Kd�67,��0�'�D���������I�*��8��2�",�F���"/����/�/�

,��0� V�%&�'�
� !/�X=�X_K�	:�� 0��^]����2!��=� 	:�� 0�� �"

��l�/!����/�K �2!�/5���-R76���

������!/�2�� =�/������3>	F�@�����Y~�%l��1��	
�����2�"

2	���
� ��%B� ��%K� 0�� �9����� ����)� 0�E��� �  � �"�2�"

C	
� �
� �-�L�(��A�>��� �<��� !/� 1�� /�J��� 2�"����


5Burdett, 1970�;�Van Doorn et al., 200467�}�$&!��

2	���
� /��l&� '�
� ���-l���<��� !/� X=� X_K� ,�A���  � �"

/!�/� /�K � 6��� .��&� 	�%�� X=� X_K� �
� ,�A��� ��",0 �	&�

���E"�����E"���A������	%)�V� /��J����!/� ��
���
��6�'���

!�%�&� �
� ��	:������ ��	���� '�(������� ��� !��"���� ��

	-��X �1���!���$Z�� �
� 0!� 1��	
� ���2 !� �3���2�<�E�

�3��5Anju et al., 200067/	
!��������'�(���������� !��"

� ��	���������!� 	-��� p%J&� 0���
�g� 2�"�� =� !/� �"

��� 2	����K��� �"�� =� /������ p����  � ���/�6� '����T����

3��0�EI�� ��(/� �
� 3��� '-%�E���H� /���� ,���)� �
� �"

 	-���'�
� X=� X_K� ,�A��� !/� 1�%)� � �9&�  � ��
� �
� �

1U� � �
� �
 	-��� �H� /���� 2 �B� !�%�&�  � �"�� !�%�&� �

���� ��	���� '�(������� ��� !��"�' !� �!� ��H	>� '��

���/0���6C!�A���
�E" U@�'���T�����2�"��5�Knee, 20007��

,�!�-%"� � �!�%�F��5�Ichimura et al., 19997�(� ����� �� �

5Kim and Lee, 2002� 73��� v
�j�6�2	D�/� E" U@� !/�

� ���3��� 1��s�F������	���� '�(������� ��� !��"�0��

������!� 	-��� �!��A�	>� �<��� 2�"�� =� !/� �"��2	����K

�<���!/��!�X=�X_K�,�A��� �1/�%��1/�/�E��A>�����'���2�"

�3��5Kwon and Kim, 200076���

�����!�%�&�!/��2	"�y�3�9���	:��0�m)���*��8��3�V�%&���"/

*��8������F�
�/�$N
��"���
�3$����!�3�9���1��!��ND��2�"

�  ���� ��	���� '�(������� ��� !��"�mg L
-1�eSS������� �

������mmol L
-1�R(�������� ��������mg L

-1�eSS�'�	�F�
�

Z\&��/�3�9���/�$N
�!/��!�	����5�* �Kd�67�!�%�&�!/Gd�3)���

*��8���"/������� �������mmol L
-1�c��  ������� !��"�

���	����'�(������mg L
-1�eSS *��8��,���)� �
�� �	&	
�2�"

� !�%�&� !/cG3)����� �����������mmol L
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Fig 1. Comparing vase life (day) at different times��

��
�:R�E��� 
�I������+"[�4C���\����������/�]��8� 

Fig 2. Comparing fresh weight (%) at different times��

��
�:R�#��^A�^NF�� 
�I��[(�&��+���\����������/������]��8���

Fig 3. Comparing water absorption (mm) at different times ���
�

�

�:R��%������+/�_�0&1&��� 
�I���������/�]��8���
Fig 4. Comparing apparent quality at different times 
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3���1/�/�6����)���%B�E"����X=�	�F�
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������!� 	-���3�9���E��A>��3NK�!/�'��&���%)�E"��� ��"

��� !/� ��	Z[�� 1��	
� ���� 2�"5Bartoli et al., 1997�;�

Borochov et al., 1984� 67*��8�� !/� ��<� /�K �2�"

��9�&� 2�	��
��� ,�A��� E��A>�� ��(/� �
� 1��!��ND���	%)�

� 3�9���  � ���J����� E��A>�� �!��"/� 6������ EI���!/� �����

���3�9���/�$N
� �'�������	��\&��
���(/��
������1��	
�2�"

��-�L�(��A�>�  � �$�	�&� 2�"���=	>� ��	
� ,/	�� *�l>� 	�O

3��� ������ .��&6� � V�-8���� !/� ������EI�� �
� �K�&� �
�

�(����1!���/����	:���
��3:�O�!/����3�9���/�$N
���!�2�"

���/!��������1/�9����$��'"��0��! /������5Knee, 2000�67��

�����
��K�&��
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��
�� �

��
 	-��� �H� /���� 0�� ���
� 2��<� /���� 0�� 1/�9���� !���� !/� �

!/�*��8���"��� 2!��ND�� 2��/	�� /�9���� 1��	
� 2�"

5Goszczynska et al., 1985� 67�}�
	��2�"!�%�&�!/�
1/����

����	���� '�(������� ��� !��"���9B�  � X=� X_K� ,�A��

,0 �	&�
�1/���'���3���wH� �	@� �1/�
�	�F�
��"��0������(/

X 	-���3�M���F��1/�%�� 2	����K� �"�� =� /������ 0�� ��

����<���!/����N
�X=�X_K�o)�
3���1��1��	
�����2�"�

5Ichimura et al., 19997�6��

���1/�9���� /!��� 2�"!�%�&� �%"� !/� ��>!� !��� �
� 0 	����

��� 1���� ��>!� 3�/� 0�� ��!��"�
	�� '�AD��K�/�� 6��
� !�%�&

3�(�l>����/��0��0 	��� �1/�%��2	����K�2	�@��
�.$&	��2�"

��

Archive of SID

www.SID.ir

www.SID.ir


� �� ���

�����Q���+?�!�V��&'���()*�����&"�+&,-"���.�����+!�(
�&�&���4���456����/VVV� %$

���4F#����:;�+�=�	&6��&��� 
�I������+"����������/]��8��(
�&�&����/���&"�����
Table 3. comparing the mean of vase life and fresh weight at different times and with different chemical treatments 

��

����+"[�4C��\��

Fresh weigher (%)��

�:;�+�=[���\ 

Flower age (day)��
�����@ 

Continuous�
cG�3)����

21 h 

Gd�3)����

14 h 

m�3)�� 

7 h��

�����@ 

Continuous�
cG�3)����

21 h 

Gd�3)����

14 h 

m�3)�� 

7 h��

01C 

Traits ��
��

(
�&�&����/���&" 

Chemical  treatments��

75.1ef 75.1ef 75.1ef 75.1ef 12c 12c 12c 12d �"�Control                        

69.2d 70.2d 71.3d 72.75f 13b 14b 16a 17a �0!����5e�M!/��7Sucrose (5%) ��

84.3b 85.2b 87.6b 95.12b 17a 13bc 14b 17a 

�����	����'�(���������� !��" ��

5�ReS������V	�	��(�!/�7��

8- Hydroxy Quinoline citrate 

5350 mg L
-17 

90.6a 96.9a 98.4a 99.68a 17a 16a 13bc 13cd��

�����	����'�(���������� !��" 

5eSS������	��(�!/�V	�7��

8- Hydroxy Quinoline citrate�
(500 mg L

-1
) 

55.8e 65.6e 77.6e 78.05d 16a 17a 12c 14bc ������(�������5�RSS������	��(�!/�V	�7��

Salicylic acid �� (300 mg L
-1

)�

54.5e 61.7f 71.1d 75.4e 12b 16a 13bc 17a ������(�������5�dSS������	��(�!/�V	�7��

Salicylic acid (400 mg L
-1

)�

49.8f 51.4g 65.5e 76.01de 17a 17a 13bc 17a ������������5c������	��(�!/�!~��7 

Calcium acetate�(2 mmol L
-1 

)�

70.7d 73.1c 75.3c 86.45c 12b 13bc 15a 15b �����������5R������	��(�!/�!~��7��

Calcium acetate (3 mmol L
-1 

)   

'�D�����*�%�B��wj��!/�,�������!/��
�F��^ 	B�2�!�/�2�"e�x��l��� �9&��!����	D��-���
�2!�/6��
Means with the same letters in each column are not significantly different. �

��

���	��\&��
� �!�2	�@/0�����5Kuiper e al., 199576��a����	
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'��& 	@� ��AJ&� � `�FO� 3�]�� �9B� ������ ��������$�!� ��"

� 2!������������
6���� 	:�� �
��!� 0�� 1/�9����0 	����e�

�M!/�!/�*��8��!��ND��2�"����1L	��������1��	
������2
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� �!�V0~��O���
� � 1/	���"�	>� �"�V� /

���	�F�
����2�"�3���1/�%���%�������1��	
6��

���� * �K� !/� ����%��q����� 2�"!�%�&� '�D����� ����I�5e7�

/� ,�F�������� !�%�&� ��� /� �����mmol L
-1�c�Q�%J�� !/�

��� 	%)� *�+�E��A>�� !/� �!� 	�Z\&� '�	�F�
������ 1��	
� 2�"

/!�/6��"�'��g,0 �E��A>����f�� !/�2	"�y�3�9���  � 	&�

� !�%�&��� ��	���� '�(������� ��� !��"�mg L
-1�eSS��� �

� !�%�&� X=� X_K� ,�A�������	���� '�(������� ��� !��"� �

mg L
-1ReS�)� �
��>	l��E" U@�'��� !/� 	&	
�2�"!�%�&� ,���

����/	��6����l��	M��)������	
����2	�Z\&��
��K�&��
�������

��� ��!�/� �(���� !������'�%#&� �!� �(���� V�-8���� �����&

����%��6�3>�
�, !/�!/�'�( /�%(���,��*�l>�o)�
�	f�)�'��

��/�,��!�"� �� !/� �����8�� wj�� v�	+� '��
�  ���!� �"

:�&��� �����W	$��� !/� �!� *��8�� ��<� *�I����  ��3)	�� �"

�� 0��  � 1��F�
��� E��A>�� �!� ���J��� 	%)� v�	+� '��"/� �

5Bai et al., 2009� 67��� 	:�� �
� E" U@� '��� !/�1/��� ��!

������'�&�0� �'�( /�%(���,�A���E��A>����(/��
��������,�A���

W	$���  � ����	
� !/� �!� ��<� 3�	B�  � 1/�/� E��A>�� �"�o)�
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� ���� 2�"

3���1������6�J�������,���)��
����
�/�N�F�@� �����2	��

���,�������^	f�� �,���������(�&�/�%��!�Ny��,��&�2�	
���

�1��	
� �������3�/	
� 0��?@�	%)�E��A>��  �3�9��� /�$N


�<!������ Yellow Candy!�%�&� 0�� 3��� 	�N
�:8(�� 2�m�

��!��ND�� *��8�� 3)�������� 1� �����mmol L-1�c�  ����

� ��	���� '�(������� ��� !��"mg L
-1ReS�/�%�� 1/�9����6

�:8(�!�%�&�2�m�>	M���(/��
�3)�����^	f���,��0�!/����K
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���������	
����������������������������������� !�"���#$��%�

���4F%�/�_�0&1&����^A�^NF�	&6��&��� 
�I�������+������/]��8��(
�&�&����/���&"�����
Table 4. Comparison of water absorption and apparent quality mean at different times and with different chemical 

treatments��
��

�+/�_�0&1&� 

Apparent quality��

�^A�^NF[+���(�&�\ 

Water absorption (mm)��

�����@ 

Continuous�

cG�3)����

21 h 

Gd�3)����

14 h 

m�3)�� 

7 h��

�����@ 

Continuous�

cG�3)�� 

21 h��

Gd�3)�� 

14 h��

m�

3)�� 

7 h��

01C 

Character��
 

��/���&"(
�&�&�� 

Chemical  treatments��

2.3e 2.3e 2.3d 2.3d 35ab 35b 35b 35a �"��������������������������������Control      � 

3.5c 3.5c 3.1c 3.5c 28b 46ab 42ab 49a �0!����5e�M!/��7����������Sucrose (5%) ��

3.1d 3.4cd 3.1c 3.3c 65a 51ab 51ab 46a 

�����	����'�(���������� !��" ��

5�ReS������	��(�!/�V	�7��

8- Hydroxy Quinoline citrate 

5350 mg L
-17 

3.7bc 3.9b 3.6a 4.3a 56ab 59a 52a 36a 

�����	����'�(���������� !��" 

5eSS������	��(�!/�V	�7��

8- Hydroxy Quinoline citrate�
(500 mg L

-1
) 

3.1d 3.6c 3.0c 4.03b 44ab 55a 43ab 36a ������(�������5�RSS������	��(�!/�V	�7��

Salicylic acid �� (300 mg L
-1

)�

3.9ab 4.0ab 3.2bc 4.08ab 38ab 41ab 47ab 49a ������(�������5�dSS������	��(�!/�V	�7��

Salicylic acid (400 mg L
-1

)�

4.1a 4.2a 3.6a 3.95b 44b 37b 33b 52a ������������5c������	��(�!/�!~��7 

Calcium acetate�(2 mmol L
-1 

)�

3.0d 3.2d 3.4ab 4.1ab 40b 36b 41ab 53a ������������5R������	��(�!/�!~��7��

Calcium acetate (3 mmol L
-1 

)   

'�D����2�!�/�2�"����/���g�,��0=���8(�0��,�������!/��
�F��^ 	B��*�%�B��wj��!/�'-��/�2�e�x��l��� �9&��!����	D��-���
�2!�/6��
Means with the same letters in each column are not significantly different regarding DMRT (P�0.05).        

 

���4FO��&��]��8����/���&"�	&6��&��� 
�I��(
�&����������������Table 5. comparison the means of different chemical treatments 

�+/�_�0&1&� 

Apparent 

quality��

�^A�^NF

[(�&��+��\ 

Water 

absorption 

(mm)��

����+"[�Q+;\ 

Fresh 

weigher 

(g)��

�:;�+�=[���\ 

Flower age 

(day)��

01C 

Character��
(
�&�&����/���&" 

Chemical  treatments��
2.3e 53.5ab 75.1d 12.0e �"������������������������           ��������Control      � 

3.7b 50.08b 70.9e 15.0c �0!����5e�M!/��7���           �������Sucrose (5%) ��

3.2d 49.9a 88.1b 15.2bc �����	����'�(���������� !��" 5�ReS������	��(�!/�V	�7��

8- Hydroxy Quinoline citrate (350 mg L
-1

) 

3.9a 47.9ab 96.4a 15.6ab �����	����'�(���������� !��"�5eSS������	��(�!/�V	�7��

8- Hydroxy Quinoline citrate (500 mg L
-1

) 

3.4c 45.2ab 69.3f 15.0c ������(�������5�RSS������	��(�!/�V	�7��

Salicylic acid �� (300 mg L
-1

)�

3.7ab 42.7ab 65.7g 14.3d ������(�������5�dSS������	��(�!/�V	�7��

Salicylic acid (400 mg L
-1

)�

3.8ab 41.7b 60.7h 16.0a ������������5c������	��(�!/�!~��7 

Calcium acetate�(2 mmol L
-1 

)�

3.4c 41.3b 76.4c 15.0bc ������������5R������	��(�!/�!~��7��

Calcium acetate (3 mmol L
-1 

)   

'�D�����*�%�B��wj��!/�,�������!/��
�F��^ 	B�2�!�/�2�"e�x��l��� �9&��!����	D��-���
�2!�/6��
Means with the same letters in each column are not significantly different at 0.05 probability level.  

Archive of SID

www.SID.ir

www.SID.ir


� �� ���

�����Q���+?�!�V��&'���()*�����&"�+&,-"���.�����+!�(
�&�&���4���456����/VVV� O`


��� 

Anju B, Tripathi SN, Sehgal OP, Bhat A (2000) Effect of pulsing packaging and storage treatments on vase life 
of Chrysanthemum cut flowers. Advances in Horticulture and Forestry 6: 125-131. 

Bai JG, Xu PL, Zong CS (2009) Effects of exogenous calcium on some postharvest characteristics of cut 
gladiolus. Agricultural Sciences in China 8 (3): 293-303. 

Bartoli CG, Juan G, Edgardo M (1997) Ethylene production and responces to exogenous ethylene in senescing 
petals of Chrysanthemum morifolium RAM cv. Unsei. Plant Science 124: 15-21. 

Borochov A, Mayak S (1984) The effect of simulated shipping conditions on subsequentbud opening of cut 
spray carnation flowers. Scientia Horticulturae 22: 173–180. 

Burdett AN (1970) The cause of bent neck in cut roses. Journal of American Society of Horticultural Science  
95: 427-431. 

Celikel FG, Karacaly Y (1995) Effect of preharvest factors on flower quality and longevity of cut carnations 
(Dianthus caryophyllus L.). Acta Horticulturae 405: 156-163. 

Chikkasubbanna V, Yogitha N (2002) Effect of chemical preservatives on post harvest longevity of cut roses 
cvs. Cream Prophyta and Sacha. Crop Research Hisar 24 (1): 49-52. 

Gibson SI, Laby RJ, Kim D (2002) The sugar-insensitive (sis1) mutant of Arabidopsis is allelic to ctr1. 
Biochemical and Biophysical Research Communications 280: 196-203.  

Gilman KF, Steponkus PL (1972) Vascular blockage in cut roses. Journal of American Society of Horticultural 
Science 97: 662-667. 

Goszczynska DM, Rudnicki RM (1985) Storage of cut flowers. Horticultural Reviews 3: 59-143. 

Halevy AH, Mayak S (1981) Senescence and post harvest physiology of cut flowers. Horticultural Reviews 
3: 39-143. 

Henriette MC, Clerkx ACM (2001) Anatomy of cut rosa xylem observed by scanning electron microscope. Acta 
Horticulturae 547: 329-339. 

Ichimura K, Kojima K, Goto R (1999) Effects of temperature, 8-hydroxy quanoline solfate and sucrose on the 
vase life of cut flower of postharvest. Biological Technology 15: 33-40. 

Jen LL, Lin YH, Huang KL, Chen WS, Cheng YM (2000) Post harvest life of cut rose flowers as affected by 
silver thiosulfate and sucrose. Botanical Bulletin of Academia Sinica 41(4): 299-303. 

Jones RB, Hill M (1993) The effect of germicides on the longevity of cut flowers. Journal of American Society 
of Horticultural Science 118: 350-354. 

Kim Y, Lee JS (2002) Changes in bent neek, water balance, and vase life of cut rose cultivars as affected by 
preservative solution. Journal of Korean Society of Horticultural Science 43(2): 201-207. 

Knee M (2000) Selection of biocides for use in floral preservatives. Postharvest Biology and Technology 
18: 227-234. 

Kuiper D, Ribot S, Van Reenen HS, Marissen N (1995) The effect of sucrose on the flower bud opening of 
Made Ion cut roses. Science of Horticulture 60: 325-336. 

Kwon H, Kim K (2000) Inhibition of lipox ygenase and microorganism growth in cut freesia by pulsing 
treatment. Journal of Korean Society of Horticultural Science 41: 135-138. 

Mayak S, Dilley DR (1976) Effect of sucrose on response of cut carnation to kinetin, ethylene, and abscisic acid. 
Journal of American Society of Horticultural Science 101: 583-585.  

Meir S, Philosoph SH, michaeli R, Davidson H, Fogelman M, Shaffer A, Fjeld T, Stromme E (1995) 
Improvement of the keeping quality of mini-gladiolus spikes during prolonged storage by sucrose pulsing 
and modified atmosphere packaging. Acta Horticulturae 405: 335-342. 

Petridou M, Voyiatzi C, Voyiatzis D (2001) Methanol, ethanol and other compounds retard leaf senescence and 
improve the vase life and quality of cut chrysanthemum flowers. Postharvest Biology and Technology.  
23: 79-83. 

Serek M (1992) Does salicylic acid affect the post harvest characteristics of Campanula catpatica 
Gartenbauwissenschaft 57: 112–114. 

Serek M, Sisler E, Reid M (1995) Effect of 1-MCP on the vase life and ethylene response of cut flowers. Plant 
Growth Regulation 16 (1): 93-97. 

Seven V, Jose JVG (2004) Sucrose loading decrease ethylene responsiveness in carnation (Dianthsis 
caryaphynus cv. White Sim) Petais. Postharvest Biology and Technology 31: 305-312. 

Sindhu SS, Pathania NS (2003) Effect of pulsing, holding and low temperature storage on keeping quality on 
Asiatic lily hybrids. Acta Horticulturae 624: 389-394. 

Tar T, Hassan FA (2003) Evaluating vase life and tissue structure of some compositae (Asteraceae) Species. 
International Journal of Horticultural Science 9 (2): 87-89.  

Van Doorn WG, Loubaud MG (2004) Effects of exogenous bacterial concentrations on water relations of cut 
rose flowers bacteria in the vase solution. Acta Horticulturae 181: 463-465. 

Archive of SID

www.SID.ir

www.SID.ir

