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ABSTRACT

In this research, effects of iron and nitrogen nutrition in three concentration (Iron chelate 0, 5 and 10 ppm and
Ammonium nitrate, 0, 40 and 60 ppm) were evaluated on nitrogen, potassium and phosphorous contents in fruits and
leaves of apple (cv. Fuji) in harvesting time and on fruit quality during storage. The experiment was carried out using
a factorial completely randomized block design (CRBD) with three replications in 2013. Results showed that nitrogen
treatment had no significant effect on fruit quality, except Vitamin C content that significantly increased. Iron
nutrition mainly decreased the fruit weight loss during the storage. Storage time affected fruit quality and decreased
that, which after 95 days, fruit were more injured. During the storage, Vitamin C, fruit firmness, dry weight and total
acid were decreased. Nitrogen nutrition increased the nitrogen content in fruits and leaves but decreased potassium
level in these organs. Iron treatment had no significant effects on nitrogen and phosphorous contents but significantly
decreased potassium content in fruits. These results indicated that, storage of Fuji cultivar for three month had no
reducing effects on quality.
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Table 1. Soil analysis results

Saturation pressure EC pH Carbonate calcium% Organic matter % Total nitrogen%
(SP) (ds/m) (TNV%) (OM%) (N%)
38.04 1.01 7.75 11.46 1.03 0.1
Potassium Phosphorus Soil
(opm) (ppm) Sand (%) Silt (%) Clay (%) Texture
175.66 5.81 39 41 20 L
Fe (mg/kg) Mn (mg/kg) Cu (mg/kg) Zn (mg/kg)
In soil 3 44 1.26 0.96
Optimum 6-6.5 3-35 0.8-1.2 2-2.5
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Table 2. Variance Analysis of effects of nitrogen and iron nutrition on quality and quantity of apple cv. Fuji during storage

i Density Dry Vitamin Total Total Soluble . Weight
Source of variation . . . Firmness
(weight/volume) matter C acid solid loss

Nitrogen 0.001 ns 2.149 ns 6.52 0.004ns  0.057 ns 0.784ns 0.168 ns  0.106 ns
Iron 0ns 0.176 ns  2.33ns 0.004ns 0.035ns 241ns 0.109 ns 0.204"
Storage 0.001" 22877  66.357 06647  3.747 3.86" 61.44" 10727
NitrogenxIron 0ns 7.04 9.21°  0.012ns  0.096ns 3.29 ns 0.66 ns 0.141"
NitrogenxStorage 0.001ns 282ns 9717 0.024ns 0.125" 1.38 ns 172 0.076ns
StoragexIron 0ns 1.23ns 259ns 0.01ns 0.027 ns 1.85ns 0.76ns 0.069 ns
NxFexStorage 0.001 ns 3.62 ns 5.32°  0.015ns 0.068 ns 1.12ns 168"  0.078ns
Block 0.002 ns 16.12ns 4.16ns 0.025ns  0.227 ns 1.12ns 1.05ns  0.043ns
Eror 0.001 3.41 3.05 0.02 0.047 1.9 0.535 0.053
Cv (%) 2.83 14.68 20.56 3.26 21.58 6.38 1157 22.36

SIS gire DS 565 5 0 sire 0o )0) 5 00,00 v [0 oS5 A NS g s
*, ** ns: Significantly differences at 5% and 1% probability levels and non-significantly differenc, respectively.
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Table 3. Effects of nitrogen and iron nutrition on quality and quantity of apple cv. Fuji during storage

Density Dry Vitamin Total Total Firm Weight

Treatments (weight/volume) matter C acid soluble solid ness loss

glem® % mg/100g g/100mL Brix % Kglcm® %

Nitrogen 0 ppm 0.87a 12.27a 8.31b 4.36a 1.03a 9.21a 6.33a 1.78a
40 ppm 0.86a 12.66a 8.22b 4.38a 0.97a 9.17a 6.25a 0.98a

60 ppm 0.87a 12.66a 9.12a 4.36a 0.99% 9.10a 6.37a 1.09a

mean 0.86 12.53 8.59 4.36 1.00 9.16 6.32 1.28

0 ppm 0.8a 12.60a 8.75a 4.38a 1.01a 8.84a 6.29% 1.07a
Iron 5 ppm 0.86a 12.47a 8.47a 4.36a 0.96a 9.2% 6.37a 1.04ab
10 ppm 0.87a 12.51a 8.24a 4.36a 1.0la 9.44a 6.28a 0.95¢

mean 0.86 12.52 8.49 4.36 0.99 9.18 6.31 1.02

0 0.87a 13.83a 9.67a 4.22c 1.61a 9.50a 8.90a 0.00f

1 0.86b 11.79cd 9.70a 4.24c 1.08b 9.58a 6.09b 0.99e

Storage 2 0.87ab 11.46d 9.78a 4.35b 0.94c 9.35a 5.79bc 1.16d
(45 days) 3 0.87ab 13.19ab 6.48b 4.38b 0.60f 9.35a 5.63c 1.51c
4 0.86ab 12.60bc 7.02b 4.67a 0.75d 8.20b 5.04d 1.66b

5 0.86bc 12.50bc 4.74a 0.70e 8.65b 5.00d 2.00a

Mean 0.86 12.56 8.53 4.43 0.96 9.10 6.08 1.22

sl (P20 1+0) SIS (yg05T L b Sils o sime S 395 Kby ygis 12 10 S ie slacd >

Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan’s test.

039755 9 021 zokaw b oad e ¢ 292 08 o bone 9 S p Sl patedo s Lail)ly 4325 F Jsue

Table 4. Variance Analysis of effects of nitrogen and iron nutrition on mineral elements (nitrogen, potassium,
phosphorus) in fruits and leaves of apple cv. Fuji
Source Phosphorus Potassium Nitrogen
of variation Fruits Leaves Fruits Leaves Fruits Leaves

Nitrogen 0.003 ns 0.028 0.028" 0.093" 0.0217 0.0227
Iron 0.0001 ns 0.021 ns 0.021" 0.001 ns 0.01ns 0.011ns
Block 0.0009 ns 0.001 ns 0.001 ns 0.001 ns 0.009 ns 0.016 ns
NitrogenxIron 0.0004 ns 0.002 ns 0.001 ns 0.03 ns 0.011 ns 0.012 ns
Eror 0.0008 0.001 0.001 0.006 0.012 0.011

SIS gire WS 095 g 10 Jixe 0o )0) g 0,00 mhaw ;3 o 5 A NS g s

*, ** ns: Significantly differences at 5% and 1% probability levels and non-significantly differenc, respectively.

(790 05 s Boa 5. S SIS sl paie w0 )s 8l g 395 56 O Jgux

Table 5. Effects of nitrogen and iron nutrition on mineral elements content (nitrogen, potassium, phosphorus) in fruits

and leaves of apple cv. Fuji

Treatments Phosphorus % Potassium % Nitrogen %

Fruits Leaves Fruits Leaves Fruits Leaves

0 ppm 0.06a 0.38a 1.2a 1.6a 0.4b 2.11c
Nitrogen 40 ppm 0.05a 0.28b 1.1b 1.3b 0.5b 2.15ab
60 ppm 0.05a 0.23c 0.1b 1.2¢c 0.65a 2.23a

Mean 0.053 0.29 11 1.36 0.51 2.16
0 ppm 0.054a 0.33a 1.3a 1.3a 0.45a 2.13a

Iron 5 ppm 0.053a 0.29a 1.2b l.4a 0.5a 2.16a
10 ppm 0.051a 0.32a 0.8¢c 1.4a 0.45a 2.21a

Mean 0.052 0.3 1.1 1.36 0.47 2.16

sl P+ 1+0) SIS (yg05T Bl b Sils o sime S 0.5 Sl (gt 12 10 S ie slacs >

Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan’s test.
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