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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;')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.
wilealas plzs /-0 Jladal placs Ha (Sl Oen Ll 5 LSS 4 e @l are ool K i slaci e ol slagSile

50158 59 59 slaslas b eanlie 5o 53 558G Ll5a o ey o ol s glasles da S5 sid ¢l
oAl slaslas oS uls las yuala (ha gl slaca® aials gl dae @i lagT L5 wols olas sals
e 6 el st suls GLED g3y 59 sl e 58T sgse GAse 5 Uik 00y Ol e e 5 555
RSB s raie € cl st GEOIS il s g3l (TV) Wb G ssme alal 5 035 sss it LG
slaoled € uls plis sals alllas sladads (YY) sl com (AS 5 (oS Gl S5 s 09 olsine
$9sS S5 oS ol sk sualiie 553 5o il e 550 sgre ST Glse Gial3dl 5o K5 5 s, (Al
ol st 1S (Onin e (0) S5l LU e OT e 5 5 Shae Gl s sl sine S3B 3Ke 5 555 0al
Sladasds (V) ol bls J 5 ssme (AS 5 (oS s Shs 5 oliare 256 3K 5 555 958 S5
5 e sl e 585 TSS liee Gl oo 53K0e 5 555 oAl slaskas oS uls Glas ala Juassy
5530 TSS 5 (A 5 oS Lo S35 wsstr 5 (25> oS0 330 5 (555 slaraie € BuS 151X (10) ollKan
oy s gl ula 23, L0
Aon o (OudS g T 538) ¢S JEBI 43 sa oo 3 e sl Slgs Gl 5 Laa 5 S g S5 50 (4l
29 590 seaie 5l U8 sl Al o cage GBS 5 su s SHadaS e (plapls gage BB (59500 s
50 S gl 3ol B8 Gakl 5 S5, SB35 5,00 Siali B as 3T GB35 gouan K a il cabucin)
Sely peaie Gl u S Cplls wdbipe Jiao IOAL p® 5o 55 GaeS) 5wl B GaeST cale s
Jsare wa ) S8 S slas e widil o sumie (pl s ualS Hlao € PBAGS 5 sad GIEAL ad JLaS
3o agdipe gad o 5o lasgae (Bl o ge male (pl 0 o aiile Hladils glassae Hu (YY) i)l
Jaa QS 50 5 809 5L a) s LAShnl oy 5 LaShaneSh oSS (a0 5 S (g0 La5L5 s50a callad gl

(V) aote a8 (I (5555 s 50 530S wal 55 9 OF 4 53) S 538

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.3.3
http://journal-irshs.ir/article-1-118-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16807154.1397.19.1.3.3 ]

oLEaa 4 L Gl

59 59 slskas b auwlie 5o 53 58B LI5a Ly e ool e glajlas Sl a5 b g gane 5o
e slagls 5o palbdslae gl Dlas w0l B (S S wiials L S5 Sl oo sald 5 5la
K] JJ‘JJ‘A.’C.L] 6“):! L;_)m qﬁjdwé‘)‘_}.&‘)d ‘LA.u_)Lc\;\: t(.sdl.téﬂ“)]é:\:)‘ J\}.A.:ZIL;A JLG_.LA.:Z%:!_ ‘}i&jdd‘)’
oS oo U108 sl s clad a5 (s Fplles J semns WIS e haaecin ) glasil (oDl L )
s 0 e (SI8 guucsliST ()l ae 59 3 9 pealS ubibyd gane 58U 1pgu Gl
Cacigaan ) Al gl 1 dibsd gdae J gl ada 5o

5B LS50 5 A 655 (55 5 menslS) s 3550 slaslas 4l Gl Lasals Guilisly el 4l
w50 aals TSS o gue Jsbo aiile ol S35 1 sl ine SBB s 3o slaslas wildials gl e
O 48 s Ho iy saaline ba S5 ool L 5 Laslas (o S5l 5 il s gae o Glose 5 cn g S,
Sl s sre (S8 5w olST lhae 5 sgme JSb (28l (s oo (S50 w30 05 LS 52 LIS Sl Laslas
ol saaliie (5J|Ju.h.o

u.\:AJ‘J QLE&J‘J&M‘);E u;\;&\,w‘ 6\9‘)‘};\9&“&6‘.&)‘.&“}3 'Ow@jml—)@lt&ﬁtojj
oM o5l La Shys Shi sl 5 il wals & s i 80 5 aenlS slalas & 55k
saalie La S50 Gnl sl ol fine l8 53 5 aacalS (glaslasi (s 05l s S 5o Lol aniols (L wals b
(Y Joua) wds

5 S LS55 s B 5 S (cudiguas) AL Jsl alase salslae 53l (Sl canlio =Y Joun
Erdals 0y G (AS

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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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%) + 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.
loslas (L +/+ 0 Jlaial macs 5o (Sl ¢ 50T 53 51 i 4 e (gl e @l S slacisa slols slagSilis

cns Lol eaiuls i g5l e oslis oS3 ol 50as 51wl U Laylad 0 gao (oS53 geucsliT o a0

L’,]_}__}.AUM\S_)JL;JQ_}QJ\_’GLM‘A_J&aAAL.L L;JMEMQJMSUS}JQ:JL;‘x);J*ﬁL;LAJ@
C)l_..\.a_)d_)dbJ-_\.AL;:.A\}_A.u%)l_*\;"’&‘_}_*\.a&Jﬁaﬂﬁ&)\}k@:&d‘dbmd.&m)@lféwé}&wem“’

Y¥


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.1.3.3
http://journal-irshs.ir/article-1-118-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16807154.1397.19.1.3.3 ]

ER-NENPPN FRETDRL g Oliwe s wiis i

bAAl_a.:b.a _)‘_}_A BEIKE _); + Z\ ‘A:u.u.‘s Lj sl ‘)LAfz C)l:\.a‘)d L Ls_.sLALA.u:lL.l Oi‘ C)‘:)f.n &Jm K] (Ml.aj.t) s J@
(¥ Jsan)

S 5 (oS sla S35 o meealS (3hoA SAL) a o el e il slae 3G Sl dnlia Y Jgua
Edds 0y
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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