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 Lilies are among export flower crops which maintaining the freshness and 
extending the vase life of cut plants are very important to the success of their 
exports quality. During post harvesting period maintaining physiological 
functions of cut flowers vary actively even after harvest and the beginning of 
their senescence very often found depends on ethylene. The uses of 
preservative solutions are considered a common practice for the storage 
of floral stems. These treatments allow to control ethylene synthesis, 
pathogen development, maintenance of hydric and respiration balance, and 
latter to complete their development. The research project was conducted to 
study the vase life of cut lilium flower with preservative materials used as 
pulsing solution contain 8-hydroxyquinoline sulphate (8HQS) and silver 
thiosulfate (STS) under room conditions. We found different factors influenced 
on vase life of cut lilium flowers which had not show the same efficacy when 
applied together. STS pre-treatment did not effective under high concentration of 
exogenous ethylene treatment. 
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INTRODUCTION 

 
Nowadays, cut flowers occupy an important position 

in the local and foreign markets because of their 
importance as a source of national income. Lilies and rose 
are among export flower crops which maintaining the 
freshness and extending the vase life of cut lilies are very 
important to the success of exports quality of this crop. 
With increasing demand in different parts of the country, 
there is a need to transport the flowers to long distances in 
an attractive condition which requires good transportation 
facilities and the use of suitable packing materials and 
preservative chemicals. 

The ageing processes of fresh flowers after harvesting 
accelerates, as they get detached from their mother plants. 
To delay their ageing processes and subsequently increase 
their vase lives, post- harvest treatment is crucial 
(Chapman and Austin-brown, 2007). During post 
harvesting period maintaining physiological functions of 
cut flowers vary actively even after harvest and the 
beginning of their senescence very often found depends 
on ethylene. Ethylene plays a central role in the 
senescence of many cut flowers (Reid et al, 1989). A rise 
in ethylene production that accelerates senescence has 
been found in cut carnations and roses (Halevy and 
Mayak, 1981; Quesada and Valpuesta, 2000). Studies 

demonstrated that the quality of cut flowers depends on 
different factors like; cultivated condition, nutrition, 
ethylene gas, etc. (Kim et al., 2005).  Ethylene causes 
premature wilting, color fading, abscission of flower 
petals and leaf yellowing (Cameron and Reid, 2001). The 
effects of senescence can be reduced by of ethylene 
biosynthesis inhibitors (Joseph et al., 2010; Kazemi and 
Ameri, 2012). 

The diminishing of respiration substrates involves in 
an important factor in the deterioration of cut flowers. The 
speed of these changes depends on the amount of reserves 
that are present in the flower when they are cut (Rogers, 
1973). The uses of preservative solutions are considered a 
common practice for the storage of floral stems. These 
treatments allow to control ethylene synthesis, pathogen 
development, maintenance of hydric and respiration 
balance, to contribute to color conservation, floral buttons 
induction and latter to complete their development. For 
these reasons, many floral preservatives contain 
germicides, ethylene synthesis inhibitors, growth 
regulators, some mineral compounds, and carbohydrates 
that are essential to extend the vase life of cut flowers 
(Halevy and Mayak, 1981). 

Common bactericides namely Aluminum sulphate, 
silver nitrate, silver thiosulphate and sodium thiosulphate 
are widely used as preserving materials. Silver 
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thiosulphate competes with ethylene for the same site of 
action (Nowak and Rudnicki, 1990) and therefore reduces 
the negative effect of ethylene. Pulsing treatments in 
many lily flowers with the ethylene action inhibitor, 
AgNO3 and silver thiosulfate (STS) induced extension of 
flower freshness and vase life (Zieslin, 1989). The 8-
hydroxyquinoline salts are among the most commonly 
used chemical compounds for floral preservative in roses 
(Nowak and Rudnicki, 1990; van Doorn, 1997). 

This study was focused on the physiological effects 
of compounds used to formulate preservative solutions for 
floral stems conservation and their influence in the 
postharvest quality of lilium cut flowers. 

 
MATERIALS AND METHODS 

 
The research project was conducted to study the vase 

life of cut lilium flower with preservative materials used 
as pulsing solution contain 8-hydroxyquinoline sulphate 
(8HQS) and silver thiosulfate (STS) under room 
conditions (23±1°C) with normal day light and natural 
ventilation at the post harvest research laboratory, 
Department of plant production, Imam Khomeini higher 
educational center Karaj, Iran, during the year 2012. 
Flowers were obtained from commercial greenhouse 
located 70 Km away from university campus (Shrifabad 
region). Cut lilium at tight bud stages were picked and 
brought immediately to the postharvest laboratory in a 
cold room (4°C). Stem ends were re-cut under water to 
remove air emboli and then placed into vases containing 
preservative materials and distilled water.  
 
Experimental design and treatments 

The experimental unit consisted of five flower stems 
in three replications. To study the effect of different 
pulsing solutions on the vase life of the cut flower stems, 
the experiments were divided into two groups. In first 
group, Flowers treated with ethylene at 1, 10 and 100  µl  
l-1 for 48 h at 24°C (Reid et al., 1989) and preserved 
solution contained 8HQS (200 mgl-1). While, in the 
second group Flowers treated with ethylene, pulse-treated 
with 0.5 mM STS for 2 h at room temperature (24°C) 
(Reid et al. 1980; Chamani et al. 2005) and preserved 
solution contained 8HQS. In the first set, the flowers were 
sealed in 30×30×34 cm (30 l volume) glass chambers and 
in the second set, the flowers were sealed in 30×30×34 cm 
(30 l volume) polyethylenamid chambers. 
 
Determination ethylene production 

Ethylene production of enclosed flowers was 
measured by detaching the samples daily after treatment 
in airtight containers (30 ml). Two ml gas samples were 
taken from the headspace of the containers with a 
hypodermic syringe at room temperature. The ethylene 
concentration in the sample was measured by gas 
chromatograph (HP5890, Hewlett-Packard, Menlo Park, 
CA) using a flame ionization detector (FID). A stainless 
steel column (150 × 0,4 cm , packed with Hysep T), the 
column and detector temperatures of 70 and 350°C, 
respectively, and nitrogen carrier gas at a flow rate of 30 
ml min-1. Quantification was performed against an 
external standard and results were expressed on a fresh 
weight basis (plh-1) (Ferrante et al., 2012) 

Determination protein content 
The determination of protein content in the leaves 

was made with the help of Bradford’s (1976) method. 2 
ml of Coomassie Brilliant Blue G-250 (CBB) solution in 
85% orthophosphoric acid was added to 100 µl of a 
diluted extract, with the extraction in phosphorate-
potassium buffer (pH 7.0). After 10 minutes the 
absorbance was measured at a wavelength of 595 nm. 
Protein content was determined from a curve plotted for 
albumin (Janowska and Stanecka, 2011).  
 
Relative fresh weight and dry weight 

The samples were weighed every two days until the 
end of the vase life. The flower samples were taken out of 
water for a very short time of 20 to 30 s. The fresh weight 
of each flower was measured using analytical balance 
(SW-1S with serial number SN 060713167). The fresh 
weight was expressed relative to the initial weight of 
sample flowers (Joyce and Jones, 1992). The volume of 
solution uptake was calculated by subtracting the volume 
of water evaporated from a flask of the same volume 
without cut flowers that of the total volume of water lost 
from the flask with cut flower sample (Chamani et al. 
2005). The volume of water lost was calculated by 
subtracting the increase in fresh weight from the water 
uptake volume. 15 g of petals were taken for the 
determination of total dry weight by an oven at 70°C for 
48 h (Bayleyegn et al., 2012). 
 
Statistical analysis 

In all experiments, flowers were arranged using a 
completely randomized design (CRD) in a controlled 
environment. For the ethylene experiment, 10 replications 
were used for each treatment and data were analyzed by 
one way ANOVA using Minitab® Release 13.2 (Minitab 
Inc.). Following ANOVA, the least significant difference 
(LSD) test at P=0.05 was used to separate treatment 
means. For the STS experiment, three replications were 
used for each treatment and all data were analyzed by the 
general linear model ANOVA by Minitab® Release 13.2 
(Minitab Inc.). Following ANOVA, treatment means were 
compared using the LSD test at P=0.05. Statistical 
procedures were performed using the PC-SAS software 
package. Differences between means were determined 
using orthogonal comparisons or Student T-test. 

 
RESULTS  

 
The cut flowers display various postharvest longevity 

depends on their species, cultivar, harvesting stage and 
cultivation conditions. The vase life of flowers is one of 
the criteria issues in assessing their quality. The flowers 
which were put in a pulse solution content of 8HQS in the 
glass chambers compared with flowers were put in 
chambers covered by polyethylenamid, their ethylene 
production, fresh weight and dry weight significantly 
exposed different. On the other hand, packaging type had 
significant effect on ethylene production (P<0.01), fresh 
weight (P<0.01) and dry weight (P<0.01) (Table 1). 
Whereas, their protein content did not show indictable 
changes, therefore packaging type had not show any 
significant effect on protein content (Table 2). 
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Table 1:  Analysis of variance of different treatments 
Treatments DF Protein 

content 
Eta FW DW 

PT 1 0.21 ns 2968.943 ** 253.2 ** 117.2 **
STS 1 0.148 ** 4596.3 ns 377.7 ** 1.4 ns 
ET 3 0.124 ** 9915215.9 ** 192.8 ** 56.1 **
PT : STS 1 0.071 ** 36868.3 ** 326.8 ** 263.9 **
PT : ET 3 0.063 ** 179013.0 ** 65.9 ** 74.2 ** 
STS : ET 3 0.050 ** 983.7 ns 37.1 ** 44.9 ** 
PT : STS : ET 3 0.015 ** 55103.4 ** 56.4 ** 3.9 * 
Error 32 0.008 1736.8 3.9 0.18 
CV  6.2 13.3 3.6 8.8 
* = P<0.05, ** = P<0.01; PT = packaging type, ET = ethylene, 
DF = degree of freedom, FW = fresh weight, DW = dry weight 
 
Table 2: The effect of packaging type on different longevity 
factors 
Packaging Type Protein content Eta FW DW 
Glass 2.01 a 746.3 a 22.07 a 1.33 a 
Polyethylene  1.98 a 589.1 b 10.11 b 1.30 a 
ET = ethylene, FW = fresh weight, DW = dry weight  
 
Table 3: The effect of STS treatment on different longevity 
factors 

STS Protein Content Eta FW DW 
ST0 1.93 b 677.4 a 23.2 a 1.31 a 
ST1 2.05 ab 657.8 b 17.6 b 1.31 a 

ET = ethylene, FW = fresh weight, DW = dry weight  
 
Table 4: The effect of external ethylene on longevity factors 

ET Protein content Eta FW DW 
ET0 1.87 c 146.1 d 16.2 c 1.24 bc 
ET1 2.02 ab 164.4 c 25.04 a 1.36 ab 
ET10 2.11 a 335.0 b 22.3 ab 1.43 a 
ET100 1.98 b 2025.2 a 18.1 b 1.29 c 

ET = ethylene, FW = fresh weight, DW = dry weight 
 
Table 5: The interaction effect of different treatments on 
longevity factors 
PT STS ET PC ETa FW DW 

Glass 

ST0 

ET0 1.69 h 168.3 hi 18.9 g 1.22 f 
ET1 1.93 e 191.4 h 32.1 b 1.53 b 
ET10 2.03 d 361.2 e 33.9 a 1.65 a 
ET100 2.01 d 2414.2 a 27.6 d 1.40 e 

ST1 

ET0 1.87 f 152.1 ij 15.8 i 1.07 h 
ET1 2.18 b 160.3 ij 17.3 h 1.07 h 
ET10 2.27 a 363.6 e 20.3 f 1.53 b 
ET100 2.10 c 2159.2 b 15.8 i 1.15 g

polyethylene 

ST0 

ET0 1.78 f 139.0 jk 16.7 hi 1.13 g 
ET1 2.06 d 177.3 hi 28.8 c 1.53 b 
ET10 2.15 b 334.8 f 14.5 j 1.06 h 
ET100 2.05 d 1633.3 d 13.1 k 1.02 i 

ST1 

ET0 1.87 g 125.0 l 13.3 k 1.55 b 
ET1 1.95 e 128.4 kl 22.0 e 1.44 d 
ET10 2.00 d 280.3 f 20.5 f 1.48 c 
ET100 2.03 d 1894.0 c 15.8 i 1.22 f 

PT = packaging type, ET = ethylene, PC = protein content, FW 
= fresh weight, DW = dry weight 
 

Pulsing solution (Anti-ethylene treatment): results 
showed that except ethylene production and dry weight 
that had not shown significant changes, the other factors 
significantly affected by anti-ethylene (P<0.01) (Table 1). 
The lilium plants which were not pre-treated with anti-
ethylene (STS) showed significantly different in protein 
content and fresh weight; measurement  indicated that 
without STS treatment the protein content significantly 
were lower than the flowers that treated with anti-

ethylene, however the other parameter appeared with 
greater amounts (Table 3). 

Ethylene treatment: the cut flower treated with 
increasing concentrations of ethylene (1,10,and 100 µl l-1) 
had significant effect on protein content, ethylene 
production, fresh weight and dry weight (P<0.01) (Table 
1). This result indicates that there are significant relation 
between exogenous ethylene concentration and the 
parameter studied (Table 4). Noticeable increasing 
ethylene production observed when the flowers treated 
with 100µl l-1 external ethylene and it also influenced on 
fresh weight and dry weight. The highest fresh weight 
detected under 1µl l-1 and dry weight under 100µl l-1. The 
lowest protein production and fresh weight found in 
absence of ethylene treatment. The highest protein 
production were observed in flowers were under 10µl l-1 
treatment (Table 4). 

The result of this study clearly showed the effect of 
exogenous ethylene in all experiments on lilium flower, 
while, in ethylene production that remained without 
change. The other parameters changed by pre-treatment 
with STS in some extent (Table 5). 

 
DISCUSSION 

 
Based on Joyce and Poole (1993) Cameron and Reid 

(2001) and Celikel et al. (2002) reports, exogenous 
ethylene accelerates flower abscission and leaf yellowing; 
their results showed that exogenous ethylene reduces the 
vase life of cut rose flowers. In this study the same effect 
of exogenous ethylene were observed, but appearance of 
its effect depend on concentration of ethylene treatment. 
This treatment reduced fresh weight only in some 
concentration (in this study 100µl-1) that is one of 
senescence sign, in this concentration dry weight and 
protein content also reduced; whereas in other 
concentrations significantly increased. Therefore, 
exogenous ethylene treatment with 100µl l-1 indicated 
greater efficiency on reducing vase life of cut lilium 
flowers (Table 1 and 5). The interaction effects of pulsing 
solution, packaging type and ethylene treatment during 
post-harvesting of cut lilium flower on protein content, 
ethylene production and fresh weight were found to be 
significant (P<0.01), as on dry weight (P<0.05)(Table 1).  

Prashanth and Chandrasekar (2010) reported there 
were significant differences among different packaging 
treatments in response to pulsing solution in storage 
condition at room temperature and subsequent vase life 
period of cut gerberas. According to previous studies, the 
lost vase life was showed in glass chamber with no STS 
treatment, then, by flowers pretreatment with STS under 
100µl-1exogenouse ethylene in glass chamber. Based on 
this study results the packaging type and concentration of 
exogenous ethylene treatment indicated the most 
important factors influenced on vase life. The effect of 
lower concentration of exogenous ethylene on vase life, 
fresh and dry weight and ethylene production were 
increased, especially with 1µl-1exogenouse ethylene 
without STS pre-treatment efficiency. 
 
Conclusion 

In the present study, we found different factors 
influenced on vase life of cut lilium flowers which had not 
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show the same efficacy when applied together. STS pre-
treatment did not effective under high concentration of 
exogenous ethylene treatment. In glass chamber high 
concentration of exogenous ethylene treatment had greater 
efficacy against polyethylenamid on ethylene production; 
therefore increasing ethylene production under 100µl-1in 
glass chamber is higher. 
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