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Effect of foliar application of iron and zinc on some quantitative and qualitative
attributes of apple fruit ‘Delbar estival’
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ABSTRACT

This study was carried out on the effect of iron and zinc foliar applications on quantity and quality trait of apple
‘Delbar estival® fruit. The research experiment was carried out as factorial in a randomized complete block design
with 3 replications on 8-year-old ‘Delbar estival’ apple trees on M9, trained to Y system in Horticultural Department,
College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran. During growth season, iron chelate
(Fe-EDDHA) in three levels (0, 50, 100 mg/l) and zinc sulfate in three levels (0, 5, 10 mg/I) were sprayed 30, 60 and
90 days after full-bloom. Harvested fruits were transferred to cold storage with 0+1°C and 85-90% relative humidity
and kept for 5 months. In order to measure the treatments effects on qualitative and quantitative fruit traits, samples
were assessed at harvest time and monthly intervals during cold storage. Results showed that increased Fe
concentration caused enhancement of fruit flesh firmness, vitamin C, soluble solids, antioxidant content and dry
matter. Zn could increase vitamin C, soluble solids, dry matter but reduced flesh firmness and total phenols. It can be
concluded that, iron and zinc application was suitable for improving the quality indexes for this apple cultivar.
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Table 1. Soil analysis of experiment site

Phosphorus ~ Potassium  Nitrogen Organic matter ~ Calcium carbonate H EC Saturated moisture
(ppm) (ppm) (%) (%) (%TNV) P (ds/m) (sp)
5.18 175.66 0.1 1.03 11.46 7.75 1.01 38.04

Texture Particles in soil
L Clay (%) Silt (%) Sand (%)
20 41 39

Zn (mg/kg) Cu (mg/kg) Mn (mg/kg) Fe (mg/kg)
0.96 1.26 4.4 3 In soil
2-25 0.8-1.2 3-35 6-6.5 Favorable range
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Table 2. Analysis of variance for treatments, of iron, zinc and storage time on some quantitative and qualitative
characteristics of ‘Delbar Estivsl’ apple

Means Square

SOV Yield TSS Vitamin C Dry matter Antioxidant Phenol Firmness
(Kgltree) (Brix%) (mg/100g) (%) (%) (mg/100g) (Kg/lem?)
Fe 164.84 3.80 9.65 3.10 26.60™ 712.02 2.85
Zn 151.417 7.58" 31.997 5.63" 60.42" 320.03™ 10.137
Time - 15.69” 53.717 2554 5262.94” 2739.48™ 5357
Fe x Zn 57.127 16.87" 2266 2737 1117.147 279.22™ 479”7
Fe x Time - 1577 4.33"™ 0.84™ 53.21™ 243.98™ 0.09™
Zn x Time - 0.35™ 4.59™ 0.29™ 91.36™ 139.15"™ 0.07"™
Fe x Zn x Time - 0.42™ 4.00™ 0.37™ 64.32" 123.39™ 0.04™
Year 126.31™ 173" 473" 2.14™ 56.56" 3.27™ 1.83™
Block 6.57" 2.60™ 0.83"™ 0.61™ 53.78™ 143.78™ 0.10™
Error 5.55 0.37 247 0.84 59.45 156.89 0.06
CV (%) 12.92 10.50 22.30 11.64 25.52 19.81 21.24

S Fe WS 555 5 de )0V 50 Jletizl mhaw ;o ls cixe s 5 4y NS g 5
* ** ns: Significant difference at P< 0.05 and P< 0.01 and non-significant, respectively.
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Table 3. Simple effect of different levels of Fe and Zn on some quantitative and qualitative indexes of ‘Delbar
Estaval’ apple fruit

Treatment Yield Dry matter ~ Firmness Total soluble Solids VitaminC  Antioxidant ~ Total phenol
(kgltree) (%) (Kg/em?) (% Brix) (mg/100g) (%) (mg/100g)
Fe (mg/l)
0 47.63c 11.17b 3.25b 11.93b 10.46b 63.95a 52.60ab
50 53.74b 11.68a 3.92a 12.48a 11.45ab 64.15a 62.16a
100 56.60a 11.68a 3.97a 12.19ab 12.16a 66.47a 42.11b
Zn (mg/l)
0 46.89c 11.17b 4.06a 11.68b 10.96b 65.63a 52.26a
5 54.14b 11.46b 3.22b 12.37a 10.55b 65.94a 47.42a
10 57.31a 11.89% 3.32b 12.47a 12.66a 63.92a 47.94a
Stortage (day)
0 12.99a 43la 10.98e 12.84a 81.32a 82.36a
30 12.02b 3.79b 11.48d - - -
60 12.10b 3.57¢c 12.11c 11.36b 62.22b 42.59b
90 11.20c 3.36d 12.54b - - -
120 10.60d 3.17e 13.11a 9.97c 51.73c 22.67c
150 10.14d 3.00f 12.85ab - - -

Wl gl pe Gols wsys B mhaw o S i B SO Blas sl sla Sl i o 0
Means with similar letters in each column indicate no significant difference at 5% of probability level.
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Table 4. Interaction of different levels of Fe and Zn on some quantitative and qualitative indexes of apple fruit

Treatment Firmness Yield Total soluble solids ~ Vitamin C ~ Antioxidant  Total phenol  Dry matter
(Kg/cm?)  (Kglem?) (TSS) (%Brix) (mg/100g) (%) (mg/100g) (%)
Fe (mg/l)  Zn (mg/l)
0 3.15cd 42.48d 10.52e 9.68cd 50.79e 46.72a 10.90e
0 5 3.06d 52.98b 13.08ab 8.51d 72.13ab 44.59 11.36bcde
10 3.31cd 47.35¢ 13.36a 14.58a 73.11ab 45.44a 11.28cde
0 4.35b 53.28b 12.65bc 11.64bc 76.84a 47.11a 11.25de
50 5 3.35¢ 52.11bc 12.23cd 11.34bc 56.18de 46.69a 12.02ab
10 3.38c 56.11b 12.54bc 11.39bc 61.00cd 45.18a 11.95abc
0 4.79% 48.00c 12.21cd 11.78bc 73.01ab 45.23a 11.16de
100 5 3.30cd 56.89b 11.76d 12.06bc 66.26bc 42.73a 11.66abcd
10 3.26¢d 65.16a 11.82cd 12.65ab 60.13cd 44.37a 12.23a

Wl gl pe Gglis as )0 B mhaw o S i B SO BBlas gl oSl g o 0
Means with similar letters in each column indicate no significant difference at 5% of probability level.
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