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ABSTRACT

In order to investigate pre-harvest application of calcium in hydroponic culture, a factorial experiment was conducted based
on completely randomized design with four replications. The first factor CaCl2 and the second factor CaNO3 and both
factors were applied in four levels (0, 0.5, 1 and 1.5% as foliage spray). For evaluation of associated traits with vase life,
the produced flowers were kept in a vase solution containing 200 mg/L hydroxyquinoline sulfate with temperature
conditions of 20 °C. The results showed that vase life of flowers extended 6.13 and 5 days by application 1% CaCl, for
Intens and Rosalin respectively. All treatments were effective in the increasing relative fresh weiaht of flower due to
increase water uptake. The results also revealed that the calcium pretreatment delayed flowers senescence and maintained
leaf protein and petal anthocyanin content. Application of calcium resulted in a decrease in electrolyte leakage and
malondialdehyde content in the cut flowers of both cultivars, providing evidence for delay of senescence in calcium-treated
cut flowers. Also, results showed that calcium application significantly increased Peroxidase (POD) and phenylalanine
ammonia-lyase (PAL) of both cultivars. The maximum and the minimum PAL and POD activities were observed in
resistant and sensitive cultivars, respectively. Taken together the results showed pre-harvest application of calcium
(especially 1% CaCl,) might be promising approaches to improve postharvest performance of two cultivars of gerbera cut
flowers.
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Table 1. Nutrient elements used in Gerbera flower
during experimental period

Macro elements Content Microelements Content

(mmol/L) (umol/L)
Nitrogen 10 Iron 40
Phosphorous 1.8 Magnesium 5
Potassium 55 Zinc 5
Magnesium 2 Copper 1
Sulphate 3 Molybdenum 1
Boron 30
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Table 2. Results of variance analysis of calcium on evaluated traits in two cultivars of gerbera

MS

Source of variation df Vase Electrolyte - . - POD PAL Calcium

life leakage Malondialdehyde Anthocyanin Protein activity activity content
Cultivar 1 7047 46.59 1.54 126953 25.32 1267 0.135 0.006
Treatment 6 26307 71.377 0.907 23417 7.097 1317 0.024™ 0.040”
CultivarxTreatment 6 1.75 6.99" 0.147 843 0.91" 217 0.003" 0.374™
Error 24 0.74 291 0.02 34 0.36 7 0.001 0.001
CV (%) - 932 7.65 14.43 6.82 1741 10.19 11.38 4.232

Sl g Sglds s g oy Vg O Jliol mha jo jlo pae Sglds oS A s g s e
*, ** ns: Significant at 5 and 1% of probability levels and non-significant, respectively.
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Figure 1. Mean comparison interaction effect of calcium and cultivar on vase life of gerbera
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Figure 2. Mean comparison interaction effect of calcium and cultivar on electrolyte leakage in petal of gerbera
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Figure 4. The effects of different calcium treatments on anthocyanin content of gerbera
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Figure 5. Mean comparison interaction effect of calcium and cultivar on protein of gerbera
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Figure 6. Mean comparison interaction effect of calcium and cultivar on peroxidase activity of gerbera

B1.5% CaCl2

B0.5% CaNO3 B=1% CaNO3  H1.5% CaNO3

Intense

Rosalin

Cultivar

L3 5tlbsel a1 Jeid a3l b s 08 5 el i 31 (eSilos anlie Y JSCS
Figure 7. Mean comparison interaction effect of calcium and cultivar on phenylalanine ammonia-lyase activity of

gerbera



4 VPAA liasl oY 8L o) 5,58 el Ll pole

ol JEsl  pgz slaish Jsho o)lns j0 i,
08P S g8 5l g wiu e Sgnge ABlu o
Van leperen & Van Gelder, ) &S oo (5,.55l>
Wl J31 pedS sy 5l o &dly e (2006
sl as el O b > blie jo Caglie nls
g L Gun Sl b5 Bk
3 om e )Bsle eeds (Cortes et al., 2011)
&S was e Gl | Sap a3ls sl S el
@ ol e cilsy 5 G s Ele Ll ol
St 4 by (Sl slaslayg, b
wol ool cuss 5l Ll (ol Qe s wile
Gerasopoulus ) ail 18,5 Sawes g 5 i sl
4 (& Chebli, 1999; De Capdeville et al., 2005
Sl Gl s edS o iy 3l i
o il lnys 085 9 08 1nys eyl Bl o oS
Sy BNl joe CuBl VL S (Slyine
Sl ookl allie jobo 4y ols lis Gl 08, 4 e
JH5 oS Gliee 1 J5 035 olej 53 (oS e
Olie oo Vb sl azs po a8 ols Galdl |, olS
Caled )3 5 WS Slegs we 5 0 dBle Sy IS
R JE RN R E R R AR CRC WNL SEI
liel el (Sew oplplo (L et al., 2012) ols
Sloee GBI L Ll e Swp 5 6 Bk

0.615

0.61

0.605

0.595

Calcium content (%0)
o
(2]

059 r

0.585

w8y 9 oley Sl ols plas Wesls (bl 4525 mbs
Bl pelS Slgioe paoye S Jleis] mlaw o
reedS lyioe 2 08 xpley Jlite STad s s
as ol plas mls (V Jouz) aid jlo sxe adle
P5) & Cumd G meedS Olie el o8,
GHB Nk aisS Az g Canl S a5 Cuils 15,
oyl den Ko G,k 5l all o8, cpl i
4 S a8l pendS o sre (ol 38l o ppndS
Solel gl s, 54 sla s o i aals
doye o0 slaadale 5 by vy gl S
Olyes (RPN 53 (676 83U pendS 1575 il s
Jeted el oS 50 ol maz 4S5k o
5 d9des 5 sk om LS obn
YU S adgs il U] adle SOl plSou!
335 0 5 ) Bale Gl 4 (i &5 3 poe
.(Gerasopoulus & Chebli, 1999; Helper, 2005; )
5 ko Ol 9 ($9,0 peedS s Li et al., 2012
Sleisle 3 2 ol A & sl pedplin i
Sgu g0 0315 Comnd ol (slooylgs ¢ Lie o 515 4
ol ladss gl (Ferguson & Drobak, 1988)
e 5 ES b Sl STl oolail 45T cel ools

0.58
Intense

Rosalin

Figure 8. Mean comparison effect of cultivar on stem calcium content of gerbera

Cultivar

1255 48l S (glgime 1o 08, 1 (S0l duliio A SO0



l).u)) o‘x}.:bL»JfCA.J.‘S)JMMCJLw w‘éf)ld..ﬁo).t)ls).n‘ ul)lS.o.ﬁjfv\B‘ Y¥f-

©c o o o
N w W
T T T T

Calcium content (%)

o
=
T

o

Control 0.5% CaCl2 1% CaCl2

1.5% CaCl2 0.5% CaNO3 1% CaNO3 1.5% CaNO3

Treatments

1955 a8l S (glgizmn oS 1 (5 S0lo anlie & JSC0
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Table 3. Results of variance analysis of cultivar, calcium and measuring time on solution uptake and relative fresh
weight of gerbera

Source of variation df - MS - -
Solution uptake Relative fresh weight

Time 4 0.4107 37817
Cultivar 1 0.206™ 917™
Treatments 6 0.123" 787"
Timex Cultivar 4 0.010™ 133™
Timex Treatment 23 0.013™ 93™
Cultivarx Treatment 6 0.024™ 510"
Timex Cultivarx Treatment 22 0.002™ 33™
Error 190 0.005 69

CV (%) - 14.31 8.10

Sle e Solas s g oy V9 O Jliol mlas jo jl pae Solds oS 5 A s g s
*, ** ns: Significant at 5 and 1% of probability levels and non-significant, respectively.
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Figure 10. Mean comparison interaction effect of calcium and cultivar on solution uptake of gerbera
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Figure 11. The effect of calcium on solution uptake in mean of different days after harvest in gerbera
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Figure 12. Mean comparison interaction effect of calcium and cultivar on relative fresh of gerbera
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Table 4. Correlation coefficients between studied traits in two cultivars of gerbera

Variables Vase Electrolyte MDA Anthocyanin Protein POD  PAL Calcium Solution Relative fresh

life leakage activity activity content  uptake weight
Vase life 1
Electrolyte leakage ~ -0.90" 1
Malondialdehyde 0777 075 1
Anthocyanin 070"  -052° -0.58" 1
Protein 096~ -090" -0.72" 0.74™ 1
POD activity 074" 062" -0.74" 0.87" 0.70" 1
PAL activity 076"  -0.68"  -0.67" 0.80" 077" 0.89” 1
Calcium content 0.45 -0.65°  -0.28ns  0.02ns 051" 0.09ns 0.26ns 1
Solution uptake 082" -073" -071" 055 070" 0717 059" 0.42ns 1

Relative fresh weight  0.72™  -0.71" 059" 0.47ns 069" 055" 0.64° 017ns  0.42ns 1

Sle e Solas s g oy V9 O Jlaol mla jo jls pee Sglds oS 5 4 S g s
*, ** ns: Significant at 5 and 1% of probability levels and non-significant, respectively.
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