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Effect of the foliar spraying of iron and soil application of the ammonium nitrate,
on postharvest quality of apple ‘Delbar stival'
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ABSTRACT

In addition to storage conditions, pre-harvest factors including nutrition is essential to increase the shelf life. In this
experiment the effects of three different levels of iron foliar applications (0, 50 and 100 ppm) and nitrogen (20, 40
and 60 ppm) application in the soil were investigated in apple (Malus domestica cv. Delbar stival). Traits such as
quality factors during storage period were measured. The factorial experiment was carried out based on randomized
completely block design (RCBD) with three replications. According to the results of this study, iron application
increased TSS, dry weight and total phenolic contents. Also, with increasing nitrogen concentration, the antioxidant
level was increased. Effect of storage on some para meters such as firmness, dry matter, total phenolic content,
vitamin C and total antioxidants was significant, leading to a decline in the quality of the fruits. It can be concluded
that, iron application at 100 mg/I per tree was suitable for improving the quality indexes for this cultivar.
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Figure 1. The effect of storage time on fruit weight loss percentage in apple 'Delbar stival'
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Figure 2. The effect of different levels of iron on weight loss percentage of apple fruit 'Delbar stival'
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Table 1. Variance analysis of quality parameters of apple 'Delbar stival' treated with nitrogen and iron levels during
storage time

Weight Loss ~ Firmness  TSS

Dry Weight ~ Vitamin C  Total Antioxidants Total Phenol

Nitrogen (N) 0.097 ns 0.166 ns 0.788 ns 0.166 ns 5.14 ns 767.21 * 228.48 **
Iron (Fe) 6.207 * 0.11 ns 6.39 ** 15.16 ** 442 ns 24571 ns 23.71 ns
Storage (S) 10.69 ** 61.44 ** 476 * 232 ns 66.36 ** 1246.35 ** 214.34 **
NxFe 0.139 ns 0.64 ns 2.28 ns 7.04* 31.21 * 85.77 ns 74.78 ns
NxS 0.076 ns 172 * 1.38 ns 282 ns 74.45 ** 823.31 * 279.82 *
FexS 0.068 ns 1.68 * 1.85 ns 1.23 ns 3.64 ns 238.31 ns 32.91 ns
NxFexS 0.069 ns 0.76 ns 1.12 ns 3.62 ns 11.21 ns 361.24 ns 35.32 ns
Block 0.043 ns 1.05 ns 1.12 ns 16.12 * 6.14 ns 42.91 ns 2451 ns
Error 0.183 0.535 1.9 341 3.57 26.73 24.97

CV 21.39 12.51 6.38 14.68 19.57 21.81 15.58

S gae BB pac 5 ls e doy0) g o 30 mlaw (8 oSS A NS g s

*, ** ns: Significantly difference at 5 and 1% probability levels and no significantly difference, respectively.
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Figure 3. interaction effect of iron treatment and storage time on fruit firmness of apple 'Delbar stival'
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Figure 4. interaction effect of nitrogen and storage time on fruit firmness of apple 'Delbar stival'
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Figure 5. Effect of period of 30 days during storage time on fruit firmness of apple 'Delbar stival'
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Figure 6. Effect of storage time on TSS in apple 'Delbar stival'
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Figure 7. Effect of different levels of iron on TSS in apple fruit 'Delbar stival'
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Figure 8. Interaction effect of iron and ammonium nitrate on dry weight in apple fruit 'Delbar stival'
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Figure 9. Interaction effect of ammonium nitrate and storage time on Vitamin C in apple 'Delbar stival'
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Figure 10. Interaction effect of ammonium nitrate and Iron levels on Vitamin C in apple 'Delbar stival'
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Figure 11. Interaction between different levels of ammonium nitrate and storage time on antioxidant contents in apple
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apple 'Delbar stival'



e CaisS  powige] Slys S dss g el 5L Jebre 56 1), Ses 5 (5 jgate OVf

Il LIS G Bgno (S 5 (08 Sloazminl B 51 (S0 Sloylsl (b )0 ol g (5958 e hlie S1.Y g

Table 2. Interaction effect of nitrogen and iron during storage time on some qualitative and quantitative parameters in

apple 'Delbar stival'

Weight Loss Firmness TSS Dry Weight Vitamin ¢ Tot_al Total Phenolic

(%) (kglem2) (%) (%) (Mg/ioog) ~Antioxidants o ne100g)

N (mg/kg)  Fe(mg/l) 9 ° ° Cinat (%) 9 9
NO Fe0 474a 688a 1104 a 12.16 d 10.10 b 4144 a 65.13 a
Fe 50 48 a 658a 1113 a 12.60 b 9.18 cd 4421 a 66.15 a
Fe 100 468a 677a 1098 a 12.80 a 8.88 d 4387 a 63.95 a
N 40 Fe0 492a 667a 1088 a 12.45 ¢ 9.81 bc 45.04 a 65.88 a
Fe 50 48la 677a 1110 a 12.83 a 8.66 d 4222 a 64.45 a
Fe 100 485a 669a 1116 a 12.69ab 8.67 d 4178 a 64.33 a
N 60 Fe0 482a 683a 1105a 12.45 ¢ 9.48 ¢ 4295 a 65.04 a
Fe 50 48a 68la 1083 a 12.70ab 10.44 a 4111 a 64.75 a
Fe 100 494a 685a 112l a 12.52bc 8.52 e 43.44 a 65.06 a
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