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Abstract 
Water imbalance and vascular occlusion are two serious factors in sort lasting of cut gerbera. In order to evaluate the potentials of essential 
oils as an alternative to chemicals in the protective solution, a factorial experiment has been conducted in a completely randomized design 
with four replications. The treatments contain 8-hydroxyquinoline sulfate (0, 100 ppm) and thyme and savory essential oils (250, 500 ppm). 
Preservative solutions include distilled water and 8-HQS, both considered as the controls. Every day in a week, in addition to evaluating 
flower longevity, physiological parameters, plant water relations, and bactericidal population are measured. Results show that the protective 
solution with 250ppm of thyme essential oil offer 8.6 days longer vase life than the control. The 500ppm savory displays the best 
performance to protect the petal membrane stability, compared to both controls (distilled water or 8-HQS) at the end of the experiment. 
Gerbera petals, treated with thyme essential oil at 250 ppm, are fresher, having higher water content than other treatments, even in 
comparison with 8-HQS. During longevity, anthocyanin and dry matter have had an increasing trend with the Tss, showing a decreasing 
trend. The antibacterial properties of the essential oils have been significantly established in respect to the desired results of growth 
controlling of the microbial population in the preservative solution, even compared to 8-HQS, so it seems that the essential oils are a good 
alternative for antibacterial chemicals and can even reduce the harmful environmental side-effect of conventional preservative. 
 
Keywords: Antimicrobial properties, petal water balance, preservative solution, vase life, 8-hydroxyquinoline sulfate. 
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1. �����  

c�� 6�  �(#� �!-�� %S�� ��
�4 d#� U��# 

�?
$�8�) ��)e)+ #� ��)! % #�'	� 5��" 2��
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2]�<.� #� ��) �6 �)8�� �� 6����(##� V(�. #� �; 

�#�� ,+ 6� 4V���� % V�� ��/� U
��� ������� 6� 

%��/ 2�� #�� 4F)
�+ -��� 47(�	��� V�;# �3�� 

4F)
�+ ��)! � U
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���P��� #� ��)! �� ��� .6� %��/ F
� 2��))f� ������ % 

4�!���g+ �))f� 4h�# iT
# 5b�
�� 6� ��)! �	��� ��/ 

4�! [�3�! � %���/ �#��� ���� )Jiang, 2012(. � ��/� 

i6#� -��<*9� ��
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� 4V)��9 

-�
`+���1 �
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�T1� -#�!���� 

��  ��6� j
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�! #�"- ��� � %3�# �#�@A �# #� F) �!��- ���
 % 

��S m�<*S� ���� .V(� �?L� ���� ,+ 6� V���� 
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-#�)� 6� �!�� 6� %��/ ��#$ )Soad et al., 2011( 

V(�. %A�!� �3)"�� #�)� ���! � -�� �*�>( ����� 

�n� ����� )Shanan et al., 2010.( F
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)Asrar, 2011.(  

�6���� �# #��*(- `Bc �
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T) )Bayat et al., 2013 4(^b)� )Shanan et al., 
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46#�"�( 20 6�# �>�� V(� ��� )Sabzmeidan et al., 
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�T1� ��; ��� �! ���
� ��#$ 6� VG�  6�#

)���� (% 11 6�# #� #��)� � 15 �*)8��?)� #� �*)8 ��)�6 
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5
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�� 
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 �� )Macnish et al., 2008; 
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6� [�3�!-�� �� #��?� �# #� �� -�( ��/ �6� ���" � 

#� %���� U(�� EC�*� ��T)� VL� ��  ���# %  7)���

%  2#��c1  � c2 VE��9 ��� � � ���G*(� 6� %P�# )1( 

#��Q� �� %  V(���� )Sairam et al., 1997.(    

%P�# )1(      = �1 − ��
��� × 100  V�Z �+-#��
 �L\ (%)   

�)��T ���")2�#� �" % i�#Irigoyen et al.  

)1992( � ��9VE �)��T O`/ ��  ��#� ��; }�� 625 

�����*� �� �� �
��!. F)��)(�*�� [�3�! j�P� � i�# 

Bariola et al.  )1999( �6����-�)! ��� � � ���G*(� 6� 

�*��*1��*?R(� )UV-1800, Shimadzu, Japan( #� �� 

��; }�� 530 � 657 �*����� ���T) O`/ VE��9 � � 

���G*(� 6� %P�# )2( 4 #��Q� �
�@� �� %3(�.� ��. ���� 

���/ ���.� U(�� �*��*"��1# �8�*) 
� )Japan, Atago 

DA-A1( �6����-�)! ��.  

 %P�#)2 (            Anthocyanin =D530 – 0.24 D657  

-��*.� �3�� O� [�3�!1
 )RWC( � -��*.� O� 

[�3�!(PWC) ٢ % 7)��� � ���G*(� 6� �6� �L" %)8�� 

[�3�!��  % #��Q� �� ��!FW4 � F))�� �6� o��� 

)#�@A V��( %;�\ #�- #� O� �PQ� (TW � ,R( �6� 

^LS DW )48 V��( -�)!#��9 #� ��� �)���
 

(6�(��S 70 %/#� �*��(���!( � %P�# )3( )Gunes et 

al., 2008.( � %P�# )4( )Ramirez-Vallejo & Kelly 

,1998(  %3(�.� ��.  

 %P�#)3(         RWC = [(FW-DW)/(TW-DW)]×100  

 %P�#)4(            PWC = [ (FW – DW) / FW] × 100  

�)��T ��3�" O� V3�� % V8�B t�3�� 3
)WSD( �6 

j
�; %P�# )5( %" �)��T ��3�" O� V3�� % 100��#� 

V�;# [�3�! #� �'� %*1�! 4�� %3(�.� �� 

)Nadafzadeh et al., 2017(.  

 %P�#)5(                             WSD = 100 – RWC      

�
   WSD = [(TW-FW)/(TW-DW)]  

���Q1 O� [�3�!(PWL) 4 j�P� %P�# )6( %3(�.� 

�� (Nadafzadeh et al., 2017).  

 %P�#)6(                          PWL = (FW-WW)/FW   

%" :FW �6� [� 4�6�� WW: �6� [�3�! ,+ 6� 

#�@A V��( #��9 F*1�! #� -��� ��6�.  

                                                                                    
1. Relative water Content 
2. Petal Water Content 
3. Water Saturation Deficit 
4. Petal water Loss 
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��*)8��?) 6� �S�F
 j)9#  -6�(#� �*+-5
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U).� VL" V	
���� #�!� VL" �� � #� #����?�� 25 

%/#� �*��( ���! -#��@_� ����. i#��� ���"�� �� 6� 

48 V��( � 7�B� ����"-�� �)?L� ��� #� ��)��*)8 

)cfu/ml( �� �� .��   

%
T � � �)�.� ������ � ���G*(� 6� ��� #�T1� )1/9( 

SAS � �Q�%�
 �F)_��) �Z� ���#��) %  i�#���6� 

%	����	A-� F?��� �� �� �� � ��#����� � ��� #�T1� 

)2016( Microsoft Office Excel l(# ����.  
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� �! 

�	��#�� ��  ���/)1 (� %�
�Q� F)_��)� ������ ��L� ��� 

�!�
�� ����! ���.� #� %"� ��B- ppm250  ,��(�

��FL
 �#�� 4�	*��� #��9- 5) ��F
 � �! ����
 )21  (6�#

) ���� % V3��33/12 � .���� (6�#F
 8�B #��  %" V(�

�� ,��(�FL
  yP( #� �� �� �6�� �ppm500  2��G�

lLA �)!-  �?�) �	*���� l� �1 .(Bayat et al. (2010) 

;� (#��-�� ��S �#�#� �)Z~� ������ � ,��(�-�� ����)! 

�
�#�� � 5
�T1� ��� �
� �! �! %S�� ��
� ^b)� % F
� 

% )*� ���)(# %" ,��(��� #� ����� V'�\�� ��� �
� �! 

^b)� �# �*@ 6� ������ 5
�T1� ����� � ,��(� �6�� 

)ppm1005) ( F
�� �)Z~� �# #� 5
�T1� ��� �
� �! )4/4 

6�# (V3�� % ���� V��� .�)Z~� ,��(�-��  V3�� s�*b�

� ���� t���� %�
�)�)  �	���8-HQS  ������� #� 5
�T1� ��� 

�
� �! �S� 6� �!-�� %S�� '� ��
��) �) ^b)Ahmadi 

Mirabad  et al., 2015( ����*�8� ��
 )Sabzmeidani et al., 

2012( �T) ��)  �!F
� V(� %" V)��S �a ���?)� 

,��(��� #� ���.� ���#��@_� �!�� =]��*B� �)Z~� 5) -�� 

#� 5
�T1� ��� �����! �!�� �#�� .c>S�  5��g+

Shaman et al. )2010	3� (� Q*�� %P�# ��/� �l) F)  6��

��6�# ����� � ,��(�- � �! ���4�
 F)	A %P�#-� %  #�;

9�j)  V'�\ #�ppm500 �� ,��(�FL
  �`8 .�L� ����L�

% � �'���(# F) V'�\ ,��(�-�� ���G*(� ��� � t�� ��)! 

,��(�-�)! ��� � V1� %9�( �!-�� ��#$ #� F
� 5��g+ 

%P�# ��/� �#�� � % #�'	� �(#� ���*B� 6�� V)�( 

���� 6� V'�\ -]� ,��(� FL
�� 5��g+ -�� ���"-�� 

�
� 2#�� ��)_ .6� 4�(�_
� ���! �*�)9 ,��(�-�� 

���)! �  %1�� -��<*9� �
��Q� d��� �# T)� �
�3� 6� �'� #�� 

V���.  

  

:�'( 1@6� .�/ �)�=-�/ ,B) ��	%� :;1�"��� <.��" 

C1�D" ,� ,	5 �/�617 47 �E�
 �'/,� ),��9 

F)_��)� 2���� %/#�   

��6�- 
��	� f�))� 

��� � �!�
  
**72/26 5 -��#��)� ����� ��� 

66/0 12 �PS 

6/4  - �a
7 f�))2�� 

*4 ** � ns: % 7)��� 	��� #��- #� yP(  ���*B�5 � 1��#� �  ���	���#��-. 

  
3. 2. ���* ��	�!�+ ,�-�) ���.  

W
�*� ��L� ��� %" �Z� ��Q*� #��)� � ���6 � ��T)� V�Z 

-#��
�+ [�3�! -�L\ 2��G� �	��-#�� #� yP( ���*B� 1 

) V��� ��#����/ 25) .( ��F
 ���T) �+ V�Z-#��
  �L\

% � % ���� 7)���-��#��) 8-HQS �� ,��(� �FL
 

ppm250 #� F)8�� %*G� %����-#��� ��  �?�)2(.  
  

  

  

  



�!"/� ,	5 �617�/ � 3%�%8 ),��9 �� :;1�" <.��" ��$� =-�&) ��� 7%��� � 3,�%>�? 
%	%��/ 

  

 ����23 �  ���	
2 �  ������1400  
433

    

 
4F
1 .,B) ��	%���� :;1�" ��617 ,� ,	5 �/�617 47 �E�
 �'/,� ),��9  

  

% #�;- %" � V�`! ���6 V�Z �+-#��
 �L\ 5��" 

V1�
 %" � %*1�
-�� Danai et al. (2011) � Fereidouni 

Mehr et al. (2011) VQ�P� .�#�� l� 5) F)	A ��F
 

V�Z �+-#��
 �L\ #� �S�F
 %*G� %����-#��� ���� % 

�#��) ,��(� �6�� ppm500 �� %" V3�� % Q%) �#��)�� 

�*@ ��� ��" � �F
 #� 8�BV�) %" �#��) ,��(� ��FL
 

ppm5004 l" ��F
 -#��
�+ [�3�! -�L\ �# V���. 

l� F)	A ��T)� V�Z -#��
�+ �L\ #� [�3�!-�� �#��) 

,��(� �6�� ppm500 2��G� �	��-#�� � �#��) 8-HQS 

#� �S�F
 %*G� %����-#��� V���. F
� W
�*� ���� � 

%*1�
-�� �_
� 5��g+ �!�� V(� %" ��) �	*��� #� 
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