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Abstract

Background and Objectives

Gerbera (Gerbera jamesonii L.) is one of the most important cut flowers in the world, and its
production is increasing. One of the major problems in cultivating gerbera is its bent neck and
short vase life. With the ever-increasing development of flowering industry and the necessity of
improving the quantity and quality of flowers, it is necessary to use the beneficial elements in the
production of flowers. Calcium is one of the most important nutrient elements that plays a major
role in plants. It has a crucial task in the stability of cell wall and cell membrane as well as the
development of cells. The balance between cations and anions, the activation of certain enzymes
and the regulation of osmotic pressure are among other functions of this element. Calcium, also,
plays a role in root development and prevents injuries caused by mechanical and thermal
damages such as wind. Nanochelate technology has been able to significantly solve chelate
problems. The present study was conducted to investigate the effects of various concentrations of
calcium nanochelate on quantitative and qualitative characteristics and vase life of Gerbera.

Materials and Methods

In this study, three concentrations of calcium nano-chelate (0, 2 and 3 g/l) on three cultivars of
gerbera cut flower (Intense, Amlet and Cabana) were examined. Factorial experiment was
conducted in a randomized complete blocks design with three replications. In this experiment,
morphological, physiological, biochemical parameters and postharvest life of these cultivars were
evaluated. The related characteristics of the flower included the dry weight of the scape, the
number of inflorescences per plant, the height of the flowering stem, the diameter of the scape
and the diameter of the inflorescence. The percentage of electrolyte leakage or membrane
stability index, chlorophyll and carotenoids content, calcium content of the plant, vase life and
water absorption were investigated.

Results

The results showed that morphological traits improved with increasing the concentration of
calcium nano-chelate. Also, chlorophyll and stomatal conduction increased, but ion leakage
decreased. Increasing the concentration of calcium nano-chelate increased the vase-life and water
absorption in gerbera flower. The highest number of inflorescence, scape diameter, scape dry
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weight, inflorescence dry weight and vase life were obtained with 3 g / L of calcium nano-
chelate.

Discussion
In this research, we found that gerbera treatment by calcium nano-chelate was significantly
effective. Among the treatments, the concentration of 3 g/l was recognized as the best treatment by

increasing the vase life and improving the growth, physiological and biochemical characteristics of
gerbera cut flower.

Keywords: Calcium nanochelate, Hydroponic system, Vase life
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Figure 1. Scanning electron microscope images of
calcium nanochelate
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Table 1. Variance analysis of the effect of calcium nanochelate and gerbera cultivars on flower
charactristics and vase life

Mean squares

Source of variations df Stem  Stemfresh Stemdry Numberof Stem Flower
height weight weight inflorescence dimeter  dimeter

Block 2 141147 0.016™ 0.002™  0.037™ 0.005™ 0.0025™ 0.148"™
Cultivar 2 1025597 1.197 02437 1.8147 143" 2277 0.148"
Calcium nanochelate 2 5114™ 1447 031" 28592 0.477  0.01™ 2059
4

1

Vase life

Cultivar x Calcium nanochelate 19.25" 0157 0277 13707 0627 0827 11.377
Erorr 6 19.31 0.038 0.007 0.245 0.07 0.014 0.273
C.V. (%) 6.85 4.69 5.54 7.77 4.56 1.20 6.78
ns, * and ** show no significant differences, significant at the 5 and 1% respectively.

Table 2. Variance analysis the effect of calcium nanochelate on physiological and biochemical
charactristics of different cultivars gerbera

Mean squares
Calcium Calcium
content of  content of

Source of variations df  Electrolyt Chlorophyll Carotenoid Vase solution

leakage content content 1 uptake
eaf stem

Block 2 5.29™ 0.004™  0.43" 0.003®  0.003™ 0.098"
Cultivar 2 189.66°~ 0.113"  75.88" 0.59™ 0.018™ 5.507"
Calcium nanochelate 2 43736 0.3017 15507 0.022"™  0.018™ 0.580"
Cultivar x Calcium nanochelate 4  48.65™ 0.612”  51.097 0.144™  0.009™ 1.69”
Erorr 16 0.24 0.008 1.94 0.006 0.001 0.021
C.V. (%) 4.15 7.69 6.21 3.28 2.36 3.001

ns, * and ** show no significant differences, significant at the 5 and 1% respectively.

Table 3. Interaction effect of cultivar and calcium Nanochelate on the stem fresh and dry weight,
number of inflorescences, flower and stem diameter and vase life of gerbera

Cultivar Calcium Stem fresh Stemdry  Number of Stem dimeter Flower  Vase life (day
nanochelate (g/l) weight (dg) weightd(g) inflorescence (mm)d dimeter (mm) to wilting)
0 17.97¢ 1.96% 4.33¢ 5.70° 87.98¢ 5.33¢
Cabana 2 13.24% 2.10% 6.33% 5.35% 98.40" 7.66°
3 11.289 1.06" 7.00° 5.50% 82.26" 7.33%
0 21.90% 2.56° 4.66° 5.95" 92.73° 6.00%
Amlet 2 20.07" 2.40 6.33% 6.49° 99.60 9.33%
3 16.89% 1.82% 9.33% 6.36™ 101.80° 7.33"
0 17.13% 2.59° 5.00° 5.75% 115.56° 6.66%
Intense 2 15.13° 1.61° 6.00° 4.94° 96.43 9.66°
3 24.30° 3.92° 8.33" 6.30%® 117.07° 10.00°

Mean in each column and treatment with the same letter are not significantly different at 5% of probability level-using
Duncan -s Multiple Range Test.
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Table 4. The effect of calcium nanochelate on physiological and biochemical charactristics three cultivars

of gerbera
Cultivar Calcium Electrolyt leakage Calcium content of Calcium content of  Water uptake
nanochelate (g/1) (%) leaf (mg/ g DW)  stem (mg/ g DW) (ml/day.g FW)

0 96.06° 524.80° 53.70" 17.47°
Cabana 2 88.15% 239.88° 38.01¢ 22.68%

3 90.21%° 301.99% 51.28" 8.50"

0 93.27%® 120.22° 45.70% 25.10™
Amlet 2 85.26° 144.54° 48.97* 25.77°

3 75.51¢ 354.81° 57.54%® 32.49°

0 93.19% 501.18" 52.48" 22.46°
Intense 2 77.92¢ 537.03" 56.23%® 31.02°

3 77.08° 794.32° 67.60° 32.94°

Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using

Duncan-s Multiple Range Test.
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Figure 3. The effect of calcium nanochelate treatments on Chlorophyll content of different cultivars
of gerbera
Different letters represent significant differences according Duncan multiple range test (P = 0.05)
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Figure 4. The effect of calcium nanochelate on carotenoid content of different cultivars of gerbera
Different letter(s) represent significant differences according Duncan multiple range test (P = 0.05)
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