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ABSTRACT 
 

An investigation was carried out to study the effect of preservative 
solutions on vase life, fresh weight, flower diameter and chlorophyll content of 
spray chrysanthemum (Dendranthema morifolium) cvs Clarence and 
Streamer. Distilled water (control), sucrose 2%+ cobalt chloride 50 ppm or + 
8-HQS 500 ppm or + sodium benzoate 50 ppm or + ascorbic acid 50 ppm 
were used in the experiment. 

Sucrose 2% + 8-HQS 500 ppm and sucrose 2% + cobalt chloride 50 
ppm resulted the longest vase life in the two cultivars. The highest fresh 
weight were obtained with sucrose 2% + cobalt chloride and sucrose 2% + 8-
HQS 500 ppm respectively. The greatest flower diameter of cv. Clarence 
were obtained with sucrose 2% + cobalt chloride treatments while the 
greatest flower diameter of cv. Streamer were obtained with sucrose 2% + 
cobalt chloride and sucrose 2%+ 8-HQS 500 ppm respectively. Control 
treatment gave the lowest content of chlorophyll in cv. Clarence, but cv. 
Streamer was not affected.  

 

INTRODUCTION 
 

Chrysanthemum (Dendranthema morifolium) is one of the most 
important cut flower in the world. Addition of floral preservative can extend 
vase life and improve flower quality.  
          Different chemicals with different roles were used, cobalt chloride 
considered as mineral element and is known with its role in increasing 
cytoplasmic osmotic pressure and increase the percentage of stomatal 
closure (Nadia Gad, 1989). 8-HQS used as germicide. 8-HQS + sucrose 2% 
increased flower diameter of Dendranthema grandiflora cut flower Brachman 
et al (2000).  Sodium benzoate is considered as organic salt and has activity 
as an antioxidant. Ascorbic acid known also as an antioxidant.  

The addition of sucrose is very important as a source of energy to the 
flower. 

 

MATERIALS AND METHODS 
 

This study was carried out in the lab. Of Hort. Dept., Faculty of 
Agriculture, Ain Shams Univ. Cairo, Egypt, for the two successive seasons 
2006 and 2007, to investigate the effect of preservative solutions on the vase 
life, fresh weight, flower diameter and changes in chlorophyll content of 
(Dendranthema morifolium) cv. Clarence cut flowers (yellow orange petals) 
and cv. Streamer (pink ray flowers and yellow disk flowers) cv. Clarence is 
sensitive to yellowing but cv. Streamer is non-yellowing.  

Cut chrysanthemum flowers were obtained from private farm at 15th 
of March 2006 and 2007. The flowers were cut at the commercial maturity, 
half of the petals began to open in cv. Clarence and half opening in cv. 



El-Shoura, H.A.S.  

 3620 

Streamer. Lower leaves were removed up to about 35 cm. from the cut stem 
base. Then the flowers were cut to 50 cm long, and placed in bases contain a 
recently prepared (1000 cm3) of the following solutions: 

1- Control (distilled water)        pH 7.1. 
2- Sucrose 2% + cobalt chloride 50 ppm      pH 7.05. 
3- Sucrose 2% + 8-Hydroxyquinoline sulphate 500 ppm pH 6.72. 
4- Sucrose 2% + sodium benzoate 50 pm      pH 7.14. 
5- Sucrose 2% + ascorbic acid 50 ppm      pH 6.64. 

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 12h a day. 

The following data were recorded :  
- Vase life (days): Vase life was terminated when the edges of the 

petals curled and wilted or yellowing of green leaves. 
- Maximum fresh weight (%) 
- Flower diameter (%) 
- Chlorophyll reading in leaves (%) after 3, 6 and 9 days of the 

experiment. 
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 youngest fully expanded mature leaves is used.  The design of the 
experiment was a randomized complete with 3 replicates and every replicate 
have 5 flowers. The differences between treatments were determined by 
using LSD test according to Snedecor and Cochran 1980. 
 

RESULTS 
 

I.CV. Clarence 
Vase life: 

Data presented in Table (1) Fig. (1) revealed that preservative solution 
containing sucrose 2% and 8-HQS  500 ppm resulted significantly the 
maximum vase life in the two seasons of cv. Clarence. All treatments 
enhanced the vase life than control. 
Maximum fresh weight (%): 

Most of the treatments significantly enhanced the maximum fresh 
weight than control treatment in the two seasons Table (1) and (Fig. 1). The 
maximum fresh weight obtained significantly from sucrose 2% and cobalt 
chloride 50 ppm treatment in the two seasons (Table 1) (Fig. 1). 
Flower diameter (%) 

The maximum flower diameter noticed from sucrose 2% + 8-HQS 500 
ppm treatment in the two seasons Table (1) Fig. (1). 
Rate of chlorophyll decreasing (%): 

Data presented in Table (2) showed that after 3 days from the 
beginning of the experiment the highest significant decreasing of chlorophyll 
in leaves of cv. Clarence occurred in distilled water treatment than the other 
treatments. 
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After 6 and 9 days of the experiment the same trend was noticed in the two 
years. Also yellowing appeared on the green leaves after at the 6 th day and 
increased after 9 days. Yellowing did not appear in the other treatments 
during all the experiment. 
 
Table (1): Effect of preservative solutions on vase life, fresh weight and 

flower diameter in chrysanthemum cv. Clarence in the two 
seasons of 2006 and 2007 

 
Treatments 

First Season 

Vase life 
(days) 

Fresh weight 
% 

Flower diameter 
% 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

8.00 
13.53 
16.26 
12.33 
11.66 
1.02 

21.76 
33.50 
31.33 
22.03 
29.16 
2.39 

18.86 
28.53 
34.66 
21.50 
18.16 
3.35 

 
Treatments 

Second Season 

Vase life 
(days) 

Fresh weight 
% 

Flower diameter 
% 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

10.06 
14.13 
16.13 
12.13 
10.73 
0.89 

16.8 
48.60 
45.36 
25.00 
30.33 
1.49 

17.13 
29.63 
30.26 
18.69 
17.40 
1.82 

 
Table (2): Effect of preservative solutions on the rate of decreasing of 

chlorophyll(%) in leaves of chrysanthemum cv. Streamer in the 
two seasons of 2006 and 2007. 

 
Treatments 

First Season (Chlorophyll%) 

After 3 days After 6 
days 

After 9 
days 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

2.42 
1.59 
2.40 
2.24 
2.54 
0.19 

3.14 
2.96 
2.83 
2.72 
3.07 
1.16 

4.82 
4.20 
4.93 
4.70 
5.13 
0.33 

 
Treatments 

Second Season (Chlorophyll %) 

After 3 
days 

After 6 
days 

After 9 
days 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

2.80 
1.93 
2.23 
2.4 

2.63 
0.28 

3.20 
2.83 
3.16 
3.20 
3.50 
0.50 

4.20 
4.93 
5.10 
4.60 
4.86 
0.32 
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II. CV. Streamer 
Vase life: 

Data presented in Table (3) Fig. (2) showed that sucrose 2% and 8-
HQS 500 ppm treatment resulted significantly the maximum vase life in the 
two seasons of cv. Streamer. All treatments enhanced the vase life than 
control. 
 
Table (3): Effect of preservative solutions on vase life, fresh weight and 

flower diameter in chrysanthemum cv. streamer in the two 
seasons of 2006 and 2007 

 
Treatments 

First Season 

Vase life 
(days) 

Fresh weight 
% 

Flower diameter 
% 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

9.46 
12.40 
14.46 
11.33 
10.13 
0.94 

16.43 
32.63 
31.10 
21.86 
24.66 
1.56 

21.13 
42.26 
40.06 
27.6 

21.13 
3.00 

Treatments Second Season 

Vase life 
(days) 

Fresh weight 
% 

Flower diameter 
% 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

9.26 
12.13 
15.26 
11.73 
10.40 
0.87 

17.73 
41.60 
32.43 
23.40 
30.16 
1.88 

18.00 
40.26 
39.33 
25.93 
21.12 
2.95 

 
Maximum fresh weight (%): 

All treatments enhanced significantly the maximum fresh weight than 
control treatment in the two seasons Table (2) Fig. (2) 
Flower diameter (%) 

The maximum flower diameter noticed significantly from sucrose 2% + 
cobalt chloride 50 pm treatment in the two season.  Table 2 Fig. (2). 
Rate of chlorophyll decreasing (%): 

 Data presented in Table (4) showed that after 3 days there were little 
differences between all treatments and sucrose 2% + ascorbic acid gave the 
highest decrease of chlorophyll. The same trend was noticed after 6 and 9 
days. Yellowing did not appear in all treatments in the two seasons. 
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Table (4): Effect of preservative solutions on the rate of decreasing of 
chlorophyll(%) in leaves of chrysanthemum cv. Clarence in the two 
years of 2006 and 2007. 
 
Treatments 

First Season (Chlorophyll%) 

After 3 days After 6 
days 

After 9 
days 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

4.34 
1.28 
2.66 
2.25 
2.32 
0.40 

18.33 
3.53 
2.93 
3.43 
3.76 
1.03 

18.81 
4.34 
4.33 
5.23 
4.85 
0.53 

 
Treatments 

Second Season (Chlorophyll %) 

After 3 
days 

 

After 6 
days 

After 9 
days 

1-Distilled water (control) 
2-Sucrose 2% + cobalt chloride 50 ppm 
3-Sucrose 2% + 8-HQS 500 ppm 
4-Sucrose 2% + sodium benzoate 50 ppm 
5-Sucrose 2%+Ascrobic acid 50 ppm. 
LSD 5%  

3.8 
1.33 
2.20 
2.40 
2.53 
0.31 

16.83 
3.90 
3.30 
3.56 
3.66 
0.87 

19.06 
4.73 
4.16 
5.03 
4.96 
0.39 

 
DISCUSSION 

 
Preservative solutions are chemicals given to flowers to increase its 

vase life and quality. Optimal formula should be examined for each flower. 
From the results in this experiment it is very clear that treatment 8-HQS 500 
ppm + sucrose 2% and treatment cobalt chloride 50 ppm + sucrose 2% are 
the best treatments for extending vase life and quality of chrysanthemum 
flowers. 8-HQS is a germicide and cobalt chloride is a mineral element. Many 
researchers had done many experiments in this field confirm these results.  

Marousky (1972), stated that the high absorption rate might be due to 
inhibition of vascular blockage by HQC. The effectiveness of 8-HQC as a 
biocide in the vase solution of cut flowers like rose has been demonstrated 
(Gao and Wu, 1990). 

Gupta, et al (2006), showed that sucrose 2% + 8-HQC 500 ppm were 
the best holding solution for bud opening and increased vase life in 
chrysanthemum. Nabigol et al (2006), mentioned that 8-HQC gave the best 
results on cut chrysanthemum.  

Brackman et al (2000) stated that sucrose + 8-HQ increased flower 
diameter of Dendranthema grandiflora cut flower. 

Saradhi and Ram (1989), found that the long vase-life obtained with 
CoCl2 + sucrose. Sreerama and Reddy (2000) showed that 50 ppm cobalt 
chloride appeared to be superior in improving the quality of chrysanthemum 
flowers. 

Also cobalt nitrate gave good results on cut chrysanthemum (Avnika 
and Archana) (2002). 
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 ام كم أأ ل رتأأير م امأأ اا  اأأ  حمأأ  لى عأأ   فـأأـ فاأأم لىوددددأأد  ا  لى أأ  ا    أأ م لى
 لىاقط فة

  ش م فح  لىمء ف سم   لىش مى 
 اعم –لىق  ما  –شحمل لىخ اة  –  امة ف ن شاس  –كـ ة لى ملفة  –قسم لىحس ت ن 

 15معما  الزيةاة فاى  –قسم البسااتين  –جامعة عين شمس  –أجريت هذه التجربة فى كلية الزراعة  
ة علاى علاى أزهاار الكريازاةتيم المفةوفاة لةراساة تالمير المااليا  الاافتاة الم تل ا 2007، 2006مارس موسم 

)  ال اااز  والااوزن الةاااز  وقةاار الزهاار  والماتااوي ماان الكلورفياا  علااى  ااة ى الكرياازاةتيمعماار الزهاار  فااى 
 كلارةس( و)إستريمر( وكاةت المعاملات كالآتى :

 ماء مفةر ) كوةترو (. - 1

 جزء فى المليون . 50% + كلورية كوبالت  2سكروز  - 2

 جزء فى المليون. 500هيةروكسى كيةولين سل ات  – 8% +  2سكروز  - 3

 جزء فى المليون. 50% + بةزوات  وةيوم  2سكروز  - 4

 جزء فى المليون. 50+ امض أسكوربيك   %2سكروز  - 5
 وكاةت أهم الةتائج :

 أ لاً : لىع ف ) كام س( :

أةااو  عماار  %2جاازء فااى الملياون + سااكروز  500هيةروكساى كيةااولين  – 8أعةات المعاملااة باا   - 1
 زهر  عن باقى المعاملات وكان ال رق معةوياً.

ا يليها %2سكروز  –جزء فى المليون  50وزن ةاز  ةاتج عن معاملة كلورية الكوبالت كان أعلى  - 2
ولم تكن ال اروق  %2جزء في المليون + سكروز  500هيةروكسي كيةولين سل ات  – 8 –معاملة 

 بين المعاملتين معةوية.

أكبار قةار  %20جزء في المليون +سكروز  500هيةروكسى كيةولين سل ات  8أعةت المعاملة ب   - 3
هماا وكاان ال ارق بية  %2جازء فاى الملياون + ساكروز  50زهر  يليها المعاملة بكلورياة الكوبالات 

 معةوياً.

ازةاة و ياوم مان المعاملاة 6كان اكبر معة  لتةاقص الكلورفي  فى معاملة الكوةترو  وكاان ذلاك بعاة  - 4
ت تات ياوم ولام تتالمر بااقى المعااملات واا 9التةاقص اتى تاولت الأوراق إلى اللاون الأ ا ر بعاة 

 باللون الأ ضر اتى ةهاية التجربة.
 ر    ً : لىع ف ) إستم ام( :

ن جازء فاى الملياو 500هيةروكسى كيةولين سال ات  – 8كان أةو  عمر زهر  ةاتج من المعاملة ب   - 1
 ل رق معةوياً.وكان ا %2+ سكروز 

ا يليها %2جزء فى المليون + ساكروز  50كان أعلى وزن ةاز  ةاتج من معاملة كلورية الكوبالت  - 2
وكاان ال ارق ريار  %2جزء فاى الملياون + ساكروز  500هيةروكسى كيةولين سل ات  – 8معاملة 

 معةوي فى السةة الأولى ومعةويا فى السةة الماةية.

جاازء فااى المليااون +  50ه ماان معاملااة كلوريااة الكوبالاات كااان أكباار قةاار زهاار  تاام الا ااو  علياا - 3
 وكان ال رق معةويا عن المعاملات الأ ري. %2سكروز 

ورفيا  كان معة  تةاقص الكلورفي  قليلا ولم ياةث ا  رار للأوراق فى أي معاملة وعمومااً قا  الك - 4
 بازةياة عمر الزهر  فى ال از .

 لىخاعة :
جاازء فااى المليااون + سااكروز  500ةروكسااى كيةااولين ساال ات هي – 8أاساان معاااملتين همااا معاملااة  

 وقة أعةيا أةو  عمر زهار  وأكبار وزن %2جزء فى المليون + سكروز  50ومعاملة كلورية الكوبالت  2%
ى ااتاوت ةاز  وأكبر قةر زهر  عن باقى المعاملات وقللا تالا  الكلورفيا  فاى الأوراق. أي أن المعاملاة التا

 تى ااتوت على عة ر معةةى هما أاسن المعاملات.وال –على مبية جرمومى 


