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Abstract       Improving the life of cut flowers is the most important condition for 
customer satisfaction. Preservative’s solutions provide carbohydrates to promote 
the process of respiration, provide bactericide to prevent microbial growth and 
blockage of water-conducting cells in the stems, and acidify the storage solution 
to increase the flow of water through the stem. This study investigated the effect 
of the concentration of plant compost extract to determine the most appropriate 
concentration of compost extract that can improve the quality and prolong the 
vase life of the cut flowers. At the same time, the effect of chemical additives and 
the mixture of vegetable compost extract on the decorative characters of cut 
carnation flowers was evaluated. The concentration of plant compost extract of 
3.5% can be used as an ecological environment being an alternative for 
prolonging the life of cut carnation flowers. Each experimental variant studied with 
plant compost extract, with physico-chemical properties similar to the 
concentration of 3.5% can be used as an alternative to chemical solutions, in 
order to protect the environment, by capitalizing on plant residues from various 
fields adjacent to agriculture and horticulture, by composting.   
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Flowers are wonderful creations of nature and 

have the greatest importance in every sphere of human 
life due to their nobility, beauty, shape, texture, colour 
and fragrance. 

The life of the vase refers to the time for 
which the cut flower keeps its appearance in a vase. 
Vase life is determined by attributes such as diameter 
and length of flowers, flower opening, changes in fresh 
weight, diameter or length of stem or pedicel, 
senescence pattern, colour of petals, total longevity and 
burning of leaves [4]. Several efforts have been 
directed towards evaluating the factors that affect the 
lifespan of the cut flower vase [3]. 

The aim is to improve the quality of flowers, 
to extend the longevity after harvest and to increase 
marketing and economic value. The major factors in 
both the production and post-harvest stages, which 
influence the post-harvest period and decoration of cut 
flowers are the relationships with water, carbohydrates 
and ethylene [2]. 

Light, nutritional status of growth media, 
temperature and water status have been previously 
studied [4, 15]. 

If water is unbalanced by perspiration, it 
results in premature fall and wilting which is not 
desirable for consumers. A major form of damage to 
cut flowers is the blockage of the xylem vessels by air 

and microorganisms that cause the occlusion of the 
xylem [7]. 

The literature says that the duration of vase 
decoration of flowers is influenced in a proportion of 
2/3 of the way they are treated, handled and stored after 
harvest [21]. Standard varieties are harvested when the 
flowers are half open or when the outer petal is 
perpendicular to the stem [20]. 

Cooling before packaging and transport 
reduces metabolic changes, such as enzymatic activity, 
slows flower maturation and reduces ethylene, 
metabolic processes and improves longevity [3].  

The injured end placed in water quickly 
depletes the oxygen in the solution vase due to the 
increased respiration rate of the cells, which ensures a 
perfect growth and favorable conditions for microbes 
[15]. Microbial cells are responsible for connecting the 
vascular system, enzymatic damage to vascular tissue, 
disrupting cell membrane integrity by releasing toxic 
metabolites and increasing ethylene production [19, 
22]. 

The properties of compost are known to vary 
depending on the raw material used and the compost 
preparation process [17]. Stable compost can reduce 
plant pathogens and improve plant resistance to 
disease. It also contains valuable nutrients such as 
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nitrogen, phosphorus and other essential micronutrients 
[8].  

These compounds help to improve the 
carbohydrate content of plants [14] and can thus 
influence the quality and life of cut flowers because it 
has been shown that the duration of harvest of cut 
flowers depends on the carbohydrate status of flowers 
[2]. 

Thus, leaf extracts can serve as a potential 
solution for reducing the microbial population and can 
potentially be used to prolong the life of flowers [16]. 
Several experiments have been performed using 
compost which indicates that compost can improve the 
life of cut flower vases. Compost was used during the 
growth stages of 22 flowers to increase the lifespan of 
cut flowers [5]. A tuberose study shows the highest 
values of floral diameter, the number of flowers on the 
tip and the shelf life were observed in a combined 
environment of sand and leaves [9]. Compost tea is 
gaining importance and is used in several disciplines, 
there is an increase in its use in integrated pest 
management, as it inhibits several diseases due to the 
presence of a high concentration of beneficial 
microorganisms [6]. The way in which compost tea 
works is not well known, but it seems to depend on the 
host / pathogen interaction and the method of 
application [6, 10]. 

Preservatives provide carbohydrates to induce 
the process of respiration, provide bactericidal to 
prevent microbial growth and blockage of water-
conducting cells in the stems, and acidify the storage 
solution to increase the flow of water through the stem 
[1]. 

 
Material and Method 
 

The experience was followed at the University 
of Agricultural Sciences and Veterinary Medicine Cluj-
Napoca, the chemical analyses took place in the 
Laboratory of Horticultural Products at the Institute of 

Avansate Horticulture Research of Transylvania Cluj-
Napoca.  

Cut carnations flowers (Dianthus caryophyllus 
L.) were bought at a supermarket. Before being 
introduced into the storage solutions, they were 
refrigerated for 24 hours at a temperature of 2 °C in 
silver thiosulfate and 10% sucrose, then they were 
placed in decorative vases. The following nutrient 
solutions used were used: compost extract (2.5%, 3.5% 
and 5%), commercial mixtures for cut flowers keeping 
(Chrysal, FloraLife and Fleur̛ Eau.) The stems were cut 
at the base by a 2 cm inclination to ensure a larger 
surface for water absorption. All leaves except the first 
2-3 upper ones were removed according to the Dai 
method (1993). In transparent cylinders in which 500 
ml with aqueous compost extract (tea) was introduced 
made by vegetable residues from the garden, 
decomposed for 12 months with a pH of 7.43, 112 mg 
l-1 Nitrate, 92 mg kg-1 Ca, 17.45 mg kg-1 Mg. The 
preparation was made from a stock solution (100 g 
compost in 2 L distilled water) and cut carnations were 
placed in each of the dilutions. Different concentrations 
of compost tea were analysed for their chemical 
stability by collecting data on pH, electrical 
conductivity (EC), salinity. Data were collected every 
other day for 12 days, as the lifespan of carnation cut 
flowers is reported approximately 10-15 days. 

For pH measurement, was used the portable 
pH meter HI 99121 from Hanna Instruments (figure 1), 
with the following characteristics: measuring range: -
2.00… 16.00 pH, temperature 5.0… 105.0 ºC, 
resolution: 0.01 pH, temperature 0.1 ºC, accuracy: ± 
0.02 pH, temperature ± 0.5 ºC, automatic calibration in 
1 or 2 points and automatic thermal compensation. 

To measure electrical activity and 
conductivity the HI 993310 portable conductometer 
from Hanna Instruments was used (figure 2) with the 
following characteristics: measuring range: 0.00… 
19.99 mS / cm 0.00… 1.00 (soil activity), resolution: 
0.01 mS / cm 0.01 (soil activity), accuracy: ± 2% and 
automatic thermal compensation. 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

Figure 1. Compost extract pH measurement with HI 
99121 portable pH meter. 

 Figure 2. Compost extract electrical conductivity 
measurement with HI 993310 portable conductometer. 
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Results and Discussions 
 
There was a difference in pH between all 

preservation solutions. All preservation solutions 
had an initial pH of 6.28 to 7.4, except for 
solutions purchased from manufacturers for which 
the initial pH was 2.4 for Chrysal, 2.7 for 
FloraLife and 2.5 for the Fleur̛ Eau solution 
(Figure 3). Relatively small changes in pH were 
recorded in solutions in which the flower stalks 
were kept continuously in the vase. The pH of the 
floral preservation solutions became acidic in all 
preservative solutions, except Chrysal in which a 
maximum increase in pH was reported (0.7 units). 
However, the results show a decrease in pH in the 

compost extract preservative solutions may be due 
to the accumulation of organic acids in the vessel. 

The anions from the organic acids present 
in the original compost, i.e., pantothenic and folic 
acids were probably released due to microbial 
decomposition over time which balanced the 
excess cations [11]. Neutral to partially alkaline 
pH values are usually indicators of stable compost 
products [12]. The initial pH of the purchased 
products is low due to an unknown acidifier that is 
added to the product. The pH of the vase solution 
is an important factor that controls water 
absorption, mineral absorption, reduces 
embolization and slows down bacterial growth. 

 

  
Figure 3. Changing the pH of vase solutions. 

 
Low to moderate EC of vase solution is 

important for achieving the longest lifespan of cut 
flowers vases. Many species of cut flowers have the 
best result when the EC of the storage solution is 
moderate, 300-800 μS cm-1, depending on the type of 
flower [5, 7]. EC is one of the evaluated parameters 
and is the physical characteristic that influences the 
absorption of water by cut flowers. In figure 4 it can be 
seen that the compost extract best fits the values given 
by the literature [5, 7, 9]. The EC of all preservative 

solutions increased during the vase period and 
increased with increasing concentration of compost 
extract. The highest value of EC was determined in 
commercial solutions, due to the fact that they have 
added nutrients in their composition. The increase in 
EC was not due to the evaporation of water from the 
experiment vessels, as they were covered during the 
experiment. The floral stems placed in the Flora Life 
solution had the highest initial and final value, between 
693 and 933.12 μS cm-1. 
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Figure 4. Modification of electrical conductivity in storage solutions (EC µS cm-1). 

 
When the salt concentration in the vase 

solution is too high, it can be detrimental to the lifespan 
of many cut flower species and can cause phytotoxicity 
depending on the salt tolerance of plant species [13]. 
Salinity has increased in all preservation solutions. 
Figure 5 notes that the compost extract used fits very 
well in normal values, however the slightly higher 

value is given by the fact that in the composition of the 
initial compost extract there is a certain amount of 
salts. The increase in pH, EC and salinity during the 
vase period can be attributed to the fact that different 
cations, anions, amino acids and organic acids are 
released from the flower stems [21]. 

 

 
Figure 5. Salinity change (ppm). 

 
Table 1 presents the obtained scores for visual 

observations of physical parameters of carnation cut 
flowers affected by different concentrations of compost 
extract and commercial mixes. Figure 6 presents the 

obtained scores for various physical parameters of 
carnation cut flowers affected by different 
concentrations of compost extracts and commercial 
mixes. 
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Table 1 
Scores for visual observations of physical parameters of carnation cut flowers affected by different concentrations of 

compost extract and commercial mixes. 

Preservative 
solution 

Application 
duration 
(days) 

Petal 
wilting 

Petal 
drooping 

Petal 
blackening 

0 11 10.5 5.5 5.0 
2.5 11 9.7 4.9 3.8 
3.5 11 5.3 4.2 2.4 
5 11 7.2 5.8 4.2 

Chrysal 11 6.5 3.8 2.3 
Flora Life 11 5.9 3.6 3.6 
Fleur̛ Eau 11 5.0 3.5 2.2 

 

 
Figure 6. Physical parameters of carnation cut flowers affected by different concentrations of compost extract and 

commercial mixes. 
 

The values for the physical parameters varied 
differently according to Table 1 and Figure 6. The 
overall performance of the carnation cut flowers was 
the best at the mixes because they contain anti-ethylene 
compounds and nutrients which is beneficial for 
keeping the flowers as fresh as possible for a longer 
period, also recorded by the specialized literature [12]. 
The efficiency of the compost extract at a concentration 
of 3.5% can be appreciated regardless of the behaviour 
of the petals where the values were close to those 
recorded by commercial mixes. 
 
Conclusions 
 

The studied commercial floral preservatives 
were well chosen to provide a suitable product 
combination of sugar, acidifier and biocide to prolong 
the life of cut carnation vases and, not surprisingly, 
were the most effective in this study, the best being 
Fleur̛'Eau. It can be stated that the result for cut 
carnations was good in 3.5% concentration of compost 
extract. Given the results obtained, the concentration of 
3.5% compost extract can be used as an alternative 

ecological environment to extend the life of cut 
carnation flowers. Any compost extract with 
physicochemical properties similar to the 3.5% 
concentration prepared in this study can be used as an 
alternative to chemical solutions. 
 
References 
 
[1] Bharti Sao and LS Verma, 2020, Review on impact 

of different preservative solutions on vase-life of 
tuberose (Polianthes tuberosa L,) cut flowers, 
Journal of Pharmacognosy and Phytochemistry 9 
(1): 1185-1188. 

[2] da Silva, J.A.T., 2003, The cut flower: postharvest 
considerations, J, Biol, Sci, 3(4), pp,406-442. 

[3] de, L.C., 2015, Commercial orchids, Walter de 
Gruyter GmbH & Co KG. 

[4] de, L.C., Deb, P., Chhetri, G. and Rai, D., 2015, 
Pre-and Post-harvest Physiology of Cymbidium 
Orchids, International Journal of Horticulture, 
5(6), pp.1-5. 



 26 

[5] Fan, H.M., Li, T., Sun, X., Sun, X.Z. and Zheng, 
C.S., 2015, Effects of humic acid derived from 
sediments on the postharvest vase life extension 
in cut chrysanthemum flowers, Postharvest 
Biology and Technology, 101, pp. 82-87. 

[6] Ghorbani, R., Wilcockson, S., Koocheki, A. and 
Leifert, C., 2008, Soil management for 
sustainable crop disease control: a review, 
Environmental Chemistry Letters, 6(3), pp.149-
162. 

[7] Hardenburg, R.E., 1968, The commercial storage of 
fruits, vegetables and florist and nursery stock, In: 
Lutz, JM, (Ed,), Agricultural Handbook No, 66, 
Department of Agriculture, Agricultural Research 
Sevice, United State, pp, 130. 

[8] Haug, R., 2018, The practical handbook of compost 
engineering, Routledge. 

[9] Ikram, S., Habib, U. and Khalid, N., 2012, Effect of 
different potting media combinations on growth 
and vase life of Tuberose (Polianthes Tuberosa 
Linn.), Pak. J. Agri. Sci, 49(2), pp.121-125. 

[10] Ingham, E. and Alms, M., 2003, Compost tea, Soil 
Foodweb Incorporated. 

[11] Johnson, L.N., Noble, M.E. and Owen, D.J., 1996, 
Active and inactive protein kinases: structural 
basis for regulation, Cell, 85(2), pp.149-158. 

[12] Majlessi, M., Eslami, A., Saleh, H.N., 
Mirshafieean, S. and Babaii, S., 2012, 
Vermicomposting of food waste: assessing the 
stability and maturity, Iranian journal of 
environmental health science & engineering, 9(1), 
pp.25. 

[13] Mengel, K. and Kirkby, E.A., 1978, Principles of 
plant nutrition, Principles of plant nutrition. 

[1]4 Pettit, R.E., 2004, Organic matter, humus, humate, 
humic acid, fulvic acid and humin: Their 
importance in soil fertility and plant health, CTI 
Research. 

[15] Rafdi, H. H. M., Joyce, D. C., Lisle, A., Li, X., 
Irving, D. E., & Gupta, M. 2014, A retrospective 
study of vase life determinants for cut Acacia 
holosericea foliage. Scientia Horticulturae, 180, 
254-261. 

[16] Rahman, M.M., Ahmad, S.H., Mohamed, M.T.M. 
and Rahman, M.Z., 2014, Antimicrobial 
compounds from leaf extracts of Jatropha curcas, 
Psidium guajava, and Andrographis paniculata, 
The Scientific World Journal, 14, pp.635240. 

[17] Raviv, M., Oka, Y., Katan, J., Hadar, Y., Yogev, 
A., Medina, S., Krasnovsky, A. and Ziadna, H., 
2005, High-nitrogen compost as a medium for 
organic container-grown crops, Bioresource 
technology, 96(4), pp, 419-427. 

[18] Reid, M.S. and Jiang, C.Z., 2012, Postharvest 
biology and technology of cut flowers and potted 
plants, Horticultural Reviews, 40, pp, 1-54. 

[19] Reid, M.S., 2002, Postharvest handling systems: 
ornamental crops, Postharvest technology of 
horticultural crops, pp. 315-325. 

[20] Salunkhe, D.K., Bhat, N.R. and Desai, B.B., 2012, 
Postharvest biotechnology of flowersand 
ornamental plants, Springer Science & Business 
Media. 

[21] van Meeteren, U. and Arévalo-Galarza, L., 2008, 
Obstruction of water uptake in cut 
chrysanthemum stems after dry storage: role of 
wound-Induced Increase in enzyme activities and 
air emboli, in IX International Symposium on 
Postharvest Quality of Ornamental Plants, 847, 
pp. 199-206. 

[22] Zagory, D. and Reid, M.S., 1986, Role of vase 
solution microorganisms in the life of cut flowers, 
Journal of the American Society for Horticulture 
Science, 111(1), pp, 154-158. 

 


