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Abstract

Effect of ethylene inhibitors, ethylene stress and dry storage on physio-chemical
characteristics of mini carnation (Dianthus caryophyllusL.)
Mahnaz Karimi

This study was carried out in five experiments between the years 1389 to 1391. The first experiment was
aimed to study the changes in various physio-chemical attributes in petals of two potted carnation species
Pink and Esta during 5 stages of flower development. In both carnation species ethylene production, 1-
Aminocyclopropane-l-earboxylic-acid (ACC) content, antioxidant enzyme activities and soluble
carbohydrates were maximum during full bloom (stage 5). Between studied cultivars the lowest amount of
ethylene and ACC concentrations was belong to ‘Esta’ compared with ‘Pink’. Activities of superoxide
dismutas (SOD) and peroxidase (POD) showed uniform increases from young bud through to the mature
stage. In the second experiment effect of Amino-oxyacetic acid (AOA), Benzyladenine (BA) and 1-
ethylcyclopropene (1-MCP) treatments on postproduction quality of potted carnation species (‘Pink’ and
‘Esta’) were investigated. Maximum flower longevity with 17 (‘Pink’) and 19.50 (‘Esta’) days was obtained
using 0.6 pl L™ 1-MCP. Ethylene production was significantly decreased by concentrations AOA (100 or 150
mg L™, BA (30 mg L™, and 1-MCP (0.5 or 1.2 ul L™) compared with the control. The highest ACC content
was observed in 0.6 pl L™ 1-MCP and also the antioxidant enzyme activities (CAT, SOD and POD) and the
soluble carbohydrates rate were maximum for mentioned treatment. The aim of the third experiment was to
study the role of AOA, BA, and 1-MCP on vase life and other postharvest qualities of cut spray carnation
flowers (‘Optima’ and ‘Lemon Twist’). Among the studied cut carnations the highest vase life was belong to
1- MCP (0.72 pl L™) with 209% and 128%, respectively. About the control treatment (distilled water) the
maximum ethylene production for two studied cultivars was observed in fifth and eight days of experiment,
respectively. The 1-MCP treatment as the ethylene inhibitor could be restrained the ethylene content at the
lowest concentration. Among the cut carnations which were treated by 1-MCP (0.72 pl L™) the ACC content
was at the maximum; accordingly the AOA (150 mg L™) was at the minimum concentrations. The rate of
antioxidant enzyme activities (CAT, SOD and POD) initialy increased and then decreased and also the
highest activity was related to ‘Lemon Twist’. Alpha-amylase enzyme activity was lower in the first few days
but with approaching to the senescence its activity increased. The lowest of enzyme activities was related to
1-MCP. The highest soluble carbohydrates (glucose, sucrose and fructose) were belonging to 1-MCP
treatment. By evaluation of total anthocyannins the significantly differences was found between 1-MCP,
AOA and BA. As the anthocynanins content were 56.15 and 91.87 mg 100 g* FW in control and 1-MCP
treatments. Also there was no significant difference in the chlorophyll content. The fourth experiment was
carried out in two separated experiment to evaluation of the ethylene stress on flowers quality of mentioned
pot and cut carnation cultivars. After the treatments (1-MCP, AOA and BA) at the different concentrations
were performed, the ethephon (as stress treatment) was sprayed to both cut and pot carnations. The lowest
longevity of pot carnation in both studied cultivars (‘Pink’ and “Esta”) was related to 30 mg L™ ethephon with
5.50 and 9 days, respectively. The lowest amount of ethylene production and the highest enzyme activity




observed when the flowers pretreated by 0.6 pl L™ 1-MCP before stress. The highest proline accumulation
was related to 30 mg L™ ethephon treatment. a-amylase activity in 30 mg L™ ethephon, 10 or 20 mg L™* BA
and 50 mg L™* AOA were at the maximum. The ‘Optima’ cut carnation showed the lower vase life compared
with ‘Lemon Twist’. Ethylene production had the highest rate at the 30 mg L™ ethephon and the lowest was
belonging to 6 hours of 0.72 ul L™ 1-M CP pretreatment. The lowest proline accumulation was observed in 30
mg L™ ethephon treatment for both studied cultivars (‘Optima’ and ‘Lemon Twist’) with 7.50 and 5.87,
respectively. The antioxidant enzyme activities (CAT, POX and SOD) were higher in ‘Lemon Twist’
compared with ‘Optima’. The fifth experiment was carried out to investigate the effects of different low
storage temperature (2°C and 4°C) and their interaction by using ethylene inhibitors treatments (1-MCP,
AOA and BA) on vase life and other studied traits. After 10 days of dry storage the cut flowers were inset
into distilled water. According to mean comparisons the vase life of cut sprays in both investigated
temperatures (2°C and 4°C) were 13 and 10.50 days, respectively. Among both temperatures the highest vase
life was related to 6 hours of 0.72 ul L™ 1-MCP treatment. Generally, low temperature showed the significant
effects on ethylene production. As, the mean ethylene productions in studied temperatures (2°C and 4°C)
were 2.05 and 4.43 nl g* FW h™. The maximum antioxidant activity was observed in 4°C. The maximum
Fructose content was related to 2°C (with 27.25 mg g** DW) in 0.72 ul L™ 1-MCP treatment compared with
the control (10.12 mg g* DW). Between studied chemical treatments the highest sucrose (20 mg g* DW)
content was related to 0.72 ul L™ 1-MCP.

Key wor ds: Amino-oxyacetic acid, Benzyladenine, Carnation, Ethephon, Postharvest, 1-methylcyclopropene
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1- Dianthus

2- Dios (of Zeus or Jove)
3- Anthos (Flower)

4- Caryophyllus

5- Karyon (anut)

6- Phyllon (aleaf)

7- Gillifloure

8- Gilliflower
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