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Table 1. Mean comparison of the effects of microelement treatments on quantitative and
qualitative characters of apple (M. x domestica) cv. Red Delicious.
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Treatment Fl’uit Fl’uit Fl’uit ‘_ JJ-‘M Fruit ‘_ QJ..M Fruit
weight  length  width Fruit ate ' Frit  shape

@ (mm)  (mm)  flesh  TSS(%) Kin- ey

firmness color
Control 14630c 60.13d  7099b  7.14  1444d 493 447 407ab  3.07
+

(':Oeggg) Mn 17810b  6743c 7990a 726  1515cd 435 449 452a 287
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'(:Oe;')éz‘)* Mn 217.80a 7343ab 8277a 694  161lbc 393 360 293c 260
'(:Oe;')ég)* Mn 23400a 7554a 8425a 802 1825a 415 456 347bc 252

Means with the same letters are not significantly different using Duncan test at 0.05 level of probability.
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Table 2. Mean comparison of effects of the first application of Ca and B (Mid-May) on

quantitative and qualitative characteristics of apple (M. x domestica) cv. Red Delicious.
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. : Fruit Fruit gt ~ Fruit  Fruit sunburn
weight length  width TSS Fruit
flesh taste  gin mr shape (Code)
9 (mm)  (mm) (%) juicy
firmness color
Control 220 6162 72s6c  602b 1479 423 466 445 174b 344D
Ca 195.50
(0.50%) b 6429 7791 ab 7.17 a 1582 5.27 3.63 393 287a 1.23a
Ca 201.20
(0.50%)+B a{ 66.31 78.21ab 6.96 a 1543 5.00 3.93 333 293a 1.00 a
(0.002)
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(1.00%) b 63.69 75.96Db 7.46 a 1492 4.87 3.77 387 293a 1.13a
Ca 225.80
(1.00%) + a‘ 6853 8l1.10a 6.76ab 1452 4.36 4.16 316 273a 0.73a
B (0.002)

Means with the same letters are not significantly different using Duncan test at 0.05 level of probability.
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Table 3. Mean comparison of effects of the second application of Ca and B (Mid-May) on

quantitative and qualitative characteristics of apple (M. x domestica) cv. Red Delicious.
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Treatment  prjit Rt Froit o Jslss Y™ § G
i ; Fruit Fruit  Fruit _ Fruit  Fruit sunburn
weight length width TSS oo : Fruit  shape (Cotd)
(@ (mm) (mm) flesh (%) skin ivicy
firmness color

Control 165.40 62.99 72.69 5.50 14.31 400b 4.67 3.60 2.80 2.80
Ca

(0.50%) 20550 65.94 78.26 6.43 15.90 520a 3.63 3.87 2.60 243
Ca

(0.50%)+B 190.00 64.00 76.65 5.93 17.22 3.00c 387 2.73 2.33 2.73
(0.002)

Ca

(1.00%)

Ca

(1.00%) + 169.60 63.02 73.23 7.00 16.52 387b 397 3.40 2.33 1.93
B (0.002)

21250 6791 78.99 5.52 16.07 3.61lbc 4.43 3.16 2.53 2.64

Means with the same letters are not significantly different using Duncan test at 0.05 level of probability.
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Table 4. Mean comparison of effects of two times of Ca and B treatments (Mid-May in

comparsion with Mid-June) on quantitative and qualitative characteristics of apple (M. x
domestica) cv. Red Delicious.

olass s pdoe oS Ju spepak g (S soli]
Treatment Fruit width NEYYS Fruittaste  Fruit sunburn (Code)
(mm) Fruit flesh
firmness
Control (1) 7256 ¢ 6.02 def 4.23bc 3.44d
Ca(0.50%) (1) 77.91 abc 717 ab 5.27a 1.23ab
Ca (0.50%)+B (0.002) (1) 78.21 abc 6.96 abcd 5.00 ab 1.00 ab
Ca (1.00%) (1) 75.96 abc 746 a 4.87 ab 1.13ab
Ca (1.00%) + B (0.002) (1) 81.10a 6.76 abcde 4.36 bc 0.73a
Control (I1) 72.69 bc 5.50 f 400c 2.80cd
Ca (0.50%) (11) 78.26 abc 6.43 bedef 520a 243cd
Ca (0.50%)+ B (0.002) (11) 76.65 abc 5.93 ef 3.00d 2.73cd
Ca (1.00%) (11) 78.99 ab 5.52 f 3.61lcd 2.64cd
Ca(1.00%) + B (0.002) (1) 73.23bc 7.00 abc 3.87¢ 1.93 bc

Means with the same letters are not significantly different using Duncan test at 0.05 level of probability (I: Time

1, 11: Time 2).
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Effect of Nutrition on Yield and Sunburn in Apple (Malus x domestica
Borkh.) cv. Red Delicious

F. Sarooghinia, A. Khadivi*, A. Abbasifar and A. Khaleghil

Inappropriate nutrition management and environmental stresses reduce the yield per unit
area and increase some disruptions, especialy sunburn in the apple fruit. Thus, the present
study was conducted with aims i) improving the quality and quantity of ‘Red Delicious’
apple, ii) determining the best concentration of micro-elements liquid fertilizer (containing
iron, zinc, and manganese), and iii) reducing or eliminating the risk of sunburn using nutrients
(calcium and boron). In the first experiment, the effects of micro-elements liquid fertilizer
(containing iron, zinc and manganese) on yield and fruit quality of ‘Red Delicious’ apple were
examined. The results showed that fruit weight, fruit length, fruit width, TSS and fruit juicy
were affected by treatments and there were significant differences between the treatments for
these traits. Given that treatments 0.005, 0.004 and 0.003 had better effects than 0.002 and
control, application of one of these three treatments is recommended at late-May. In the
second experiment, the effects of different treatments of calcium and boron on sunburn and
quantitative and qualitative traits of ‘Red Delicious’ apple at two times were investigated.
Result showed that the CaCl, (1.00 %) and boron (0.002) at mid-May had the best effects on
reducing sunburn and improving traits in the studied cultivar.

Keywords. Boron, Calcium, Disorder, Foliar application, Fruit quality, Micro-elements.
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