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ABSTRACT

The quality and vase-life of cut flowers are highly dependent on stability of stems and antioxidant potential. This
experiment was conducted as two factorial experiments in a randomized complete block design to study the effect of
silicon fertilization and salicylic acid on quality of the gerbera (Gerbera jamesonii Bolus.) cut flowers in soilless
culture and postharvest activity of antioxidant enzymes. First experiment was foliar application of 0, 10 and 20 mM
of silicon as potassium silicate and 0, 100 and 200 mM of salicylic acid (SA) before harvest. In the second
experiment pre-harvest silicon supplementations were similar to the first experiment and post-harvest treatments with
0, 200, 400 uM of salicylic acid were done. Flower stems length in winter and spring seasons, decreased by silicon
nutrition (P<0.05), but number of flowers increased by silicon supplementation (p<0.001) and salicylic acid foliar
application (p<0.05). SA treatments increased lignin biosynthesis (p<0.001). Silicon supplementation increased the
vase life of cut flowers (p<0.001), but activity of catalase and peroxidase were increased as affected by postharvest
SA treatments (p<0.001). These results suggest that silicon and salicylic acid applications could improve the quality
and vase life of cut flowers in gerbera.
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Table 1. Chemical Compounds of nutrient Solution

Macroelements mM Microelements uM
K 55 Fe 30
Ca 6.5 Mn 75
Mg 25 Zn 6
N (NH,) 0.25 Cu 1.3
N (NOs) 115 B 25
S 28 Mo 0.7
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Table 2. Means comparison and analysis of variance for traits in first experiment
Mean Square

Source of Variance df Stem length  Flower diameter Stem diameter ~ Flower/plant Lignin
(cm) (cm) (mm) (3 months period) (% of DW)
Block 2 1.356"™ 0.0674™ 0.056™ 0.1074™ 0.438™
Si 2 8.083" 0.171" 0.014" 4.9459™ 0.269"™
SA 2 0.435" 0.1775™ 0.042" 1.5857" 3.759™
Si x SA 4 3.358"™ 0.2336"™ 0.193"™ 0.3213™ 0.158"™
Error 16 1.557 2.0694 0.193 0.321 0.341
CV (%) 3.531 3.153 5.651 6.743 11.827
Potassium silicate (mM Si) Salicylic acid (uM) Mean+SE
0 37.21a £1.020 11.48 +0.240 7.65 +0.425 7.483d +0.289 4.123c +0.149
0 100 36.24ab +0.462 11.22 +0.150 7.88 +0.136 7.827cd +0.189 5.450a +0.308
200 35.64b +0.509 11.16 +0.193 7.69 +0.104 8.070c +0.260 4.647b +0.220
0 34.12c +0.926 11.07 +0.094 7.51 +0.238 7.800cd +0.280 4.330bc+0.376
10 100 33.89c +0.517 11.56 +0.244 8.00 +0.253 8.247c +0.211 5.383a +0.431
200 35.50b +0.599 11.48 +0.162 7.87 +0.081 8.537bc +0.332 5.323a +0.433
0 34.01c +0.691 11.56 +0.245 7.96 +0.332 8.987b +0.192 4.200bc +0.376
20 100 35.90b +0.683 11.90 +0.273 7.53 +0.271 8.663bc +0.622 5.570a +0.159

200 35.50b £0.814 11.21 +0.143 7.96 #0.115 10.040a +0.220 5.413a +0.457
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*, xx k% Significant at 5, 1, 0.1% probability level, and ns= non significant, respectively.
Different letters indicate significant differences using Duncan’s multiple range test at P= 0.05 level. For non significant averages in variance analysis
table, have not used any letters.
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Table 3. Means comparison and analysis of variance for traits in second experiment
Mean Square

Source df Vase life Cell membrane stability POD CAT
(day) (%) (U.mgtmin®) (U.mg™.min™)
Block 2 0.560™ 13.938™ 0.0004 "™ 0.002™
Si 2 6.725" 5.803™ 0.0007"™ 0.0065"™
SA 2 15.262" 103.101" 0.0053™" 0.0386™"
Si x SA 4 0.347™ 20.112° 0.0003™ 0.0095™
Error 16 1.677 6.006 0.0003 0.0043
CV (%) 7.396 2.953 10.360 18.583
Potassium silicate (mM Si)  Salicylic acid (uM) Mean+SE
0 14.10c +0.56 74.91d +2.76  0.149 £0.006 0.258 +0.038
0 100 15.53bc +0.41 84.19b +0.88 0.170 #0.011 0.382 +0.030
200 17.43ab +0.47 87.07a +138 0.205 #0.015 0.331 =+0.022
0 14.86bc +0.77 81.11c +091 0.156 #0.003 0.326 +0.061
10 100 15.80bc +0.26 84.21b +0.86 0.191 #0.011 0.373 +0.026
200 17.24ab +1.13 85.32ab +192 0.188 £0.015 0.425 =+0.044
0 16.25h +0.94 81.50c +0.64 0.130 £0.004 0.271 =+0.026
20 100 17.33ab +0.92 83.90b +0.55 0.169 #0.009 0.329 +0.038

200 18.33a+0.52 84.57b +2.10 0.187 +0.012 0.490 +0.031

OS] e ns g e, /) 5 ) D Jlaisl maw (o o ge IS

4325 Jgaz 0 lo dme WS a8l Slas sl Sl sl ol oo 10 Jlox! o 48 SSls g03T olusl yr jlo e NS ailis alive juf By >
el oS solaiul By, o il s

*, ** *%%: GSignificant at 5, 1, 0.1% probability level, and ns= non significant, respectively.
Different letters indicate significant differences using Duncan’s multiple range test at P= 0.05 level. For non significant averages in variance analysis
table, have not used any letters.
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Figure 1. The longitudinal sections (above) and vascular bundles in the cross section (bottom) in the middle part of
SA treated gerbera stem, compared with the control (right). The red area indicates the presence and concentration of
lignin which is stained with phloroglucinol hydrochloride.

Control

20mM Si + 100 micro M SA
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Figure 2. Comparison of stem length and stem cavity size (horizontal lines), and texture quality of the flowers scape
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Table 4. Pearson correlation coefficients for first experiment

Stem length Flower diameter Stem diameter ~ Flower/plant Lignin  Stem fresh weight
(cm) (cm) (mm) (3 months period) (% of DW) (9)
Stem length (cm) 1
Flower diameter (cm) 0.1583"™ 1
Stem diameter (mm) -0.146"™ 0.1203™ 1
Flower/plant (3 months period)  -0.1126™ 0.1069™ 0.4096™ 1
Lignin (% of DW) 0.1651"™ 0.1475™ -0.018"™ 0.2305™ 1
Stem fresh weight (g) 0.0306 " 0.0363™ 0.7725™ 0.4743" 0.1248"™ 1

WS o ns g a0 /) g ) b Jliol mlas jo jls Sae BEST NS g e e o
*, ** *** ns: Significance respectively at 0.05, 0.01 and 0.001 levels and non-Significant, respectively.
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Table 5. Pearson correlation coefficients for second Experiment

Vase life (day)  Cell membrane stability (%)  POD (U.mg’.min?)  CAT (U.mg™.min™)

Vase life (day) 1

Cell membrane stability (%) 0.458" 1

POD (U.mg™.min™) 0.3739™ 0.411" 1

CAT (U.mg™*.min?) 0.399" 0.401" 0.461" 1

WS o ns g a0 /) g ) b Jleiol mda jo ls g BT NS g s

*, ** *** ns: Significance respectively at 0.05, 0.01 and 0.001 levels and non-Significant, respectively.
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