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Table 1- Analysis of variance of treatments effects on studied characters. 

**  �* ���� B�#�# /�  N	52h� zm3 �� ���1 �5%                                                                                               5%, 1Significant at the probability level of *, ** ,Coefficient of Variation 
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Table 2 -Comparison of mean effect of different treatments on studied characters. 
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7
/= 3-  0
	D+
 2+
�X$	 'Y+ 8�2	(	
 '. ����
0	
 #!12 �62'.. 

Table 3- Analysis of variance of treatments effects on studied characters. 

T�����# ��	�� 

S.O.V. 

 /:��

����< 

df 

 ����	�; T	����  Mean squares 

W#��-�;  

Protein 

�8	#	�  

Catalase 
 1-ΔOD/min mg

protein  

7���-���� 

Peroxidase  
 1-ΔOD/min mg

protein  

  pH    EC  
dS/m 

#	>�	5�  

Treatments 

 

6 
 

3.06**  
 

1.15**  
 

0.96**  
 

0.96**  
 

15.25** 

	mg 

Error 

 

14 
 

0.003 
  

0.019 
  

0.002 
  

0.26 
  

0.06 

K� 

Total 

T�����# B!�C 

 

20 
         

CV%  3.06  12.09  2.98  7.31  11.96 

** ����  N	52h� zm3 �� ���1% 

Coefficient of Variation 
*, ** and nsSignificant at the probability level of 1, 5%, and non-significant, respectively. 

 

  

7
/= 4- 8 'Y+ ?�[$	�! �@�	 !�	
2	(0  '. \&�T!����
0	
  12#!�62'..  

Table 4- Mean comparison of the different treatments on the studied characters. 
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ΔOD mg protein 
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�	M6 

(T�� ��1�) 

Orange peels extract 
(Long-term)   

 

ef3.85 e2.03 d1.14 bc055. cd14.09 5 

de4.05 de2.12 3cd1.2 bc5.05 e13.89 15 

a4.97 a3.04 a1.41 d4.84  f13.15 25 

g3.26 fg1.28 k0.53 bc5.00 ab14.23  5   N	O#�- $39- 
�	M6

)(T�� 
	#9� 

Orange peels extract 
(Pulse)  

 

bc4.63 bc2.51 de1.02 cd4.97 bc14.14 15 

bcd4.52 b2.60 ab1.37 cd44.9 ef13.24  25 

;���	�� �923 �> ���	> ����� [�23� p! F�h ��2�� ���� Fn2g� ������� �� N	52h� zm3 _�- �Q�� �9��< �� ;����.��?	�  

In each column means with at least one same letter have no significant difference at the 5% probability level using 

Duncan's test. 
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Abstract 

Chrysanthemum morifolium (Ramat.) Hemsl. belongs to the Asteraceae family. It has a relatively long 

vase life but the flowers wilt after two weeks or more of harvesting. This study aimed to investigate the 

effect of supplementation of various levels of orange peels extract on chrysanthemum vase life. 

concentrations of 0, 5, 15 and 25 ppm of orange peels extract was used in the vase solutions. The study 

was performed as a factorial experiment based on a completely randomized design with three 

replications and the treatments were long-term and short-term (24 hr pulses). The studied characters 

included vase life, number of stem ends bacteria, total protein content, catalase and peroxidase activity, 

soluble weight, flower weight, petal water content and chlorophyll content. Orange peels extract 

increased the vase life of chrysanthemum, the longest vase life (16.33 days) was belonged to long-term 

treatment using 25 ppm orange peel extract. The lowest population of stem ends bacteria with the 228.84 

Log10 CFU ml-1 was belonged to the treatment of 25 ppm orange peels extract which with decreasing 

the concentration of the extract, the population of bacteria at the stem ends increased significantly. The 

activity of catalase and peroxidase enzymes was significantly increased by treatment of 25 ppm orange 

peels extract compared with control treatment as 3.04 and 1.41 mg protein-1min-1, respectively. Overall, 

the concentration of 25 ppm orange peels extract is considered as an effective concentration for 

increasing chrysanthemum vase life and quality. 

Keywords: Orange peels extract, Vase life, chrysanthemum. 
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