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ABSTRACT 
 

An investigation was carried out to study the effect of growth regulators and preservative solutions on vase 
life, fresh weight and chlorophyll content of Asiatic lily (Lilium longiflorum) cvs Golden and Nello. Distilled 
water (control), Holding solution contains 25mg (GA3) + 25mg (BA), flowers sprayed with solution contains 
25mg (GA3)+ 25mg (BA) placed in distilled water, flowers treated with (STS) 1m M for 2h. and then placed in 
holding solution contain 25mg (GA3) + 25mg (BA), Flowers treated with (STS) 1mM for 2h. and then sprayed 
with solution contains 25mg (GA3) + 25mg (BA) placed in distilled water, flower treated with (STS) 1m M for 
2h. and then placed in solution contains 8- Hydroxyqinoline sulphate 200ppm. And flower placed in solution 
contains sucrose 2%+ 8-HQS 200ppm. The longest vase life obtained with treatment (STS) + spraying or 
dipping with GA3 + BA The highest fresh weight obtained with treatment sucrose 2% + HQS followed by the 
control. The lowest reduction of chlorophyll content attained with all treatments contain GA3 + BA sprayed or 
in holding solution and STS. 
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Introduction 
 

Cut flower Lilium longiflorum (Easter lily) (Family : Lilicaceae) is one of the most important cut flower in 
the world. The quality of cut lily flower during its postharvest life is important for growers and customers. It is 
determined by longevity of flower and quality during its vase life. Lily foliage generally ages more rapidly than 
the flower. Where leaf yellowing presents a problem. Lilies may be affected by their own ethylene emanations. 
Lilies are sensitive to ethylene. Ethylene has been implicated in many physiological and biochemical processes 
which accompany the flower senescence such as: rise in respiratory intensity, increase in the activities of many 
hydrolytic enzymes, and the breakdown of chlorophyll.  

Also lily pollen may stain anything it touches, so mature anthers must be removed to prevent staining. 
Among the components used to improve flower quality: Gilbberelin (GA3), cytokinins (benzyladenine), 
bactiriocides (8-HQS), silver thiosulphate (STS), and sucrose. However, the use of BA and/ or GA prestorage 
treatment prevent leaf yellowing of Lilium cut flowers (Nowak and Mynett 1985) Cytokinins, in contrast to 
ethylene and abscisic acids, are considered to be retardants of senescence. 8-HQS, having a strong inhilbitory 
property against bacteria, yeast, and fungi (Larsen and Cromarty 1967). Silver thiosulphate was very effective in 
inhibiting both action and the production of ethylene (Veen 1979). The effect of STS on longevity in preventing 
abscission of leaves and petals in several cut flowers (snapdragon, sweet pea and lily) (Veen 1983) and Reid 
(1985). Sugar is known to improve the water balance in flowers, it regulates the closure of stomata (Marousky 
1969). Thus reducing transpirational water loss.  

Randwala, A-P, et al (2003) stated that using (GA 4 + 7) and (BA) as spray solution, 25 mg/L was adequate 
for maximum protection against leaf chloroses for Lilium longiflorum. 

Sindhu, S-S; and Pathania , -N-S, (2003) found that pulsed Asiatic lily cut flowers with 10% sucrose and  
1mM (STS) for 6h. increased vase life and fresh weight. The addition of GA3 (100 ppm) in the preservative 
solutions reduced the senescence of leaves and flower. 

 
Materials And Methods 

 
This study was carried out in the lab. of Hort., Faculty of Agriculture, Ain Shams Univ. Cairo, Egypt, for 

the two successive seasons 2011 and 2012, to investigate the effect of growth regulators and presservative 
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solutions on the vase life, fresh weight and changes in chlorophyll content of (Lilum longifforum L.)  cv. Golden 
(yellow petals) and cv. Nello (orange petals). 

Cut lilium flowers were obtained from private farm at 15th of May 2011 and 2012. The flowers were cut at 
the commercial maturity, when the largest flower bud on each stem was showing colour and not opened yet. 
And every inflorescence have 4 flower bud. Lower leaves were removed up to 20 cm. from the cut stem base 
and 15 leaves remained. Then the flowers stems were cut to 50 and 40 cm. long for the two cultivars 
respectively. Then the flowers were subjected to the flowering treatments:  

1- Control (distilled water) (1000 cm3) 
2- 1000 cm3 distilled water contains 25 mg GA3 + 25 mg benzyladenin (BA). 
3- 1000 cm3 distilled water placed in it flowers sprayed with a solution contains 25 mg (GA3) + 25 mg 

(BA). 
4- Flower bases placed in silver thiosulfate (STS) 1 m M for 2h. and then placed in (1000 cm3) solution 

contains 25 mg (BA3) + 25 mg (BA). 
5- Flower bases placed in (STS) 1mM  for 2 h. and then sprayed with solution contains 25 mg (GA3) + 25 

mg (BA) and then placed in (1000 cm3) distilled water. 
6- Flower bases placed in (STS) 1 mM for 2h. and then placed in (1000 cm3) solution contains 8-Hydroxy 

quinoline sulphate 200 ppm. 
7- Flower bases placed in(1000 cm3) solution contains sucrose 2% + 8-HQS 200 ppm. 
The experiment were performed in laboratory its temperature averaged 21± 2°c and relative humidity 50-

60% and under light intensity of 1000 lux from cool white fluorescent 12 h a day. 
The following data were recorded: 
- Vase life (days): Vase life was terminated when the last flower opened and started to drop petals. 
Maximum fresh weight (%): the relative  percentage of fresh weight were measured. 
- Chlorophyll content in leaves (%) in the first day of the experiment and at the end chlorophyll was 

measured by using chlorophyll. Meter Minolta, SPAD 502. It measures the relative amount of chlorophyll 
present by measuring the transmittance of the leaf in two wave bands 600-700 and 400-500 nm.  

- The design of the experiment was a reandomized complete with three replicates and every replicate 
have 5 flowers. 

 
Statistical Analysis: 

The data were subjected to analysis of variance according to Steel and Torrie, 1981 and the method of 
Duncan's was used to compare among differentiate means (Duncan, 1955). 
 
Results: 
 
I- CV. Golden: 
 
Vase life: 

 
Data presented in Table (1) showed that cut flowers treated with STS and held in solution contains GA3 + 

BA or sprayed with them resulted the highest vase life (11. 50, 11.26 days) compared with control (8.13 
days)but the differences were not significant. Also, all treatments enhanced the vase life than control. 

The same trend was observed in the second season in Table (2). 
 

Maximum fresh weight (%): 
 
Cut flowers  treated with sucrose 2% + HQS 200ppm followed by control treatment gaved significantly the 

highest fresh weight compared with other treatments in the two seasons as shown in Table (1) and (2) . 
 

Rate of chlorophyll deceasing (%): 
 
Data presented in Table (1) and (2) and Fig. (1) showed that cut flowers treated with GA3 and BA spraying 

or in holding solution gaved significantly the lowest reduction in leaf chlorophyll content compared with 
treatments contain sucrose or STS or HQS in the holding solution which showed the highest reduction in leaf 
chlorophyll content. 
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II-CV. Nello: 

 
Vase life: 

 
Data presented in table (3) showed that cut flowers treated with STS and held in solution contain GA3 + BA 

or sprayed with them resulted the highiest vase life (12,3 and 11,3 days) compared with control (7.2 days). But 
the differences were not significant. Also, all treatments enhanced the vase life than control . The same trend 
was observed in the second season in Table (4) but the differences were significant. 

 
Maximum fresh weight (%):  

 
Cut flowers treated with sucrose 2% +HQS 200 ppm followed by control treatment gaved significantly the 

highest fresh weight compared with the other treatments in the two season as shown in Table (3) and (4). 
 
Rate of chlorophyll decreasing (%): 
 

Data presented in Table (3), (4) and Fig. (2) showed that cut flowers treated with GA3 and BA spraying or 
in holding solutions gaved significantly the lowest reduction in leaf chlorophyll content compared with 
treatments contain sucrose or STS or HQS in the holding solution which showed the highest reduction in leaf 
chlorophyll content. 
 
Table 1: Effect of growth regulators and preservative solutions on vase life, fresh weight and chlorophyll decreasing content in lilium cv. 

Golden in the two season of 2011 and 2012. 
Treatments First season 

Vase life (days) Fresh 
weight (%) 

Chlorophyll 
decreasing 

(%) 
1-Distilled water (control) 8.13 A 27.3 A 31.1 A 
2-Holding in GA3 + BA 10.63 A 18.5 BC 5.4 C 

3- Spraying with GA3 + BA 10.40 A 6.6 D 10.3 C 
4-STS + holding in GA3+BA 11.50 A 25.1 BA 8.2 C 

5- STS + Spraying with GA3 + BA 11.26 A 15.3 C 5.4 C 
6- STS and 8-HQS 200ppm 10.50 A 16.4 C 33.4 A 

7- Sucrose 2% + 8-HQS 200ppm 10.30 A 28.4 A 24.2 B 
Means with the same letter are not significantly different 
 
Table 2: Effect of growth regulators and prese-rvative solutions on vase life, fresh weight and chlorophyll  decreasing content in lilium cv.  
              Golden in the two season of 2011 and 2012. 

Treatments second season 
Vase life (days) Fresh 

weight (%) 
Chlorophyll decreasing 

(%) 
1-Distilled water (control) 9.16 A 30.1 A 28.1 A 
2-Holding in GA3 + BA 10.43 A 20.5 BC 6.4 B 

3- Spraying with GA3 + BA 10.33 A 10.6 D 9.5 B 
4-STS + holding in GA3+BA 12.10 A 24.1 BA 7.2 B 

5- STS + Spraying with GA3 + BA 12.2 A 13.3 D 6.2 B 
6- STS and 8-HQS 200ppm 10.30 A 15.4 DC 26.1 A 

7- Sucrose 2% + 8-HQS 200ppm 11.36 A 28.5 A 25.3 A 
Means with the same letter are not significantly different 
 
Table 3: Effect of growth regulators and prese-rvative solutions on vase life, fresh weight and chlorophyll decreasing content in lilium cv. 

Nello in the two season of 2011 and 2012. 
Treatments First season 

Vase life (days) Fresh weight (%) Chlorophyll 
decreasing 

(%) 
1-Distilled water (control) 7.2 A 33.2 A 36.3 A 
2-Holding in GA3 + BA 11.2 A 26.2 B 7.3 C 

3- Spraying with GA3 + BA 9.2 A 15.4 D 8.3 C 
4-STS + holding in GA3+BA 12.3 A 23.1 CB 10.3 C 

5- STS + Spraying with GA3 + BA 11.3 A 17.2 CD 12.3 C 
6- STS and 8-HQS 200ppm 11.2 A 20.3 CBD 22.3 B 

7- Sucrose 2% + 8-HQS 200ppm 8.2 A 33.4 A 30.2 A 
Means with the same letter are not significantly different 
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Table 4: Effect of growth regulators and prese-rvative solutions on vase life, fresh weight and chlorophyll decreasing content in lilium cv.  
               Nello in the two season of 2011 and 2012. 

Treatments Second season 
Vase life (days) Fresh weight (%) Chlorophyll 

decreasing 
(%) 

1-Distilled water (control) 7.1 B 30.2 BA 33.1 A 
2-Holding in GA3 + BA 11.4 BA 23.1 BC 8.3 C 

3- Spraying with GA3 + BA 9.3 BA 14.4 D 9.3 C 
4-STS + holding in GA3+BA 14.1 A 21.2 DC 12.1 CB 

5- STS + Spraying with GA3 + BA 11.8 BA 15.2 D 13.3 CB 
6- STS and 8-HQS 11.3 BA 18.3 DC 18.3 B 

7- Sucrose 2% + 8-HQS 200ppm 9.3 BA 31.2 A 28.2 A 
Means with the same letter are not significantly different 
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Fig. 1: Effect of growth regulators and preservative solutions on chlorophyll decreasing content in Lilium cv. 
Golden in the two seasons of 2011 and 2012. 
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Fig. 2: Effect of growth regulators and preservative solutions on chlorophyll decreasing content in Lilium cv. 
Nello in the two seasons of 2011 and 2012. 
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Discussion: 

 
The effect of growth regulators on leaf senescence vary greatly among plant species. Exogenous application 

of cytokinins or gibberellins has been reported to delay leaf senescence in various plant species. In Easter lily, 
growth regulators such as GA3 and BA (benzyladenine) significantly delay leaf yellowing and inhibit respiration 
rates of excised leaves leaves (Franco & Han, 1997 and Han 1995). From the results in this experiment. It was 
very clear that treated lilium cut flowers of the two cultivars with GA3 and BA Spraying or dipping decreased 
chlorophyll decreasing in leaves than treatments that do not haves GA3 and BA in its formula. 

Many researchers had done many experiments in this field confirm these results. Kim Jihee et al (2005) 
showed that lilium cut flowers dipped or sprayed with 50 and 100 mg (GA3) or (BA) increased vase life. 

Asil (2008) found that using chemical treatment including (GA3) 50 mg/L significantly increased flower 
and leaf longevity and chlorophyll content of leaves. He added that treatments with 8-HQS and sucrose 
increased flower longevity but resulted in decreasing leaf longevity and these results was confirmed with our 
results. Cut lilium flowers treated with sucrose 2%+8-HQS gaved significantly the highest fresh weight 
compared with the other treatments. These results was confirmed with (Acock and Nichols 1979) who stated 
that adding sugar to vase solution improve the ability of the flowers to absorb water and maintain turgidity. 

Raliza =-Swider et al (2010) showed that holding cut oriental lily "Helvetia" in solution contain GA3, 500 
mg-d-3) for 20 h and then placed into distilled water improved the quality of leaves. In leaves treated with GA3 
the chlorophyll level was 25% higher than in leaves on stems placed into distilled water. 

 
Conclusion: 

 
Using (GA3) and (BA) spraying or in holding solutions plus (STS) is more effective in maintaining 

chlorophyll leaf content in cut Lilium flowers than sucrose or (8- HQS). 
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