Iranian Journal of Horticultural Science Sl SLEL
Vol 47, No 4, Winter 2017 (811-822) O 'i’h
DOI: 10.22059/ijhs.2017.133069.844 AVYV-AYY (0) WWAD oyl oF 6 Lo FY 600

P ONT 18 o Bgne T 9 (05 SO T 39 (B2 89 5 9 S B Jakne 3T

TS e g T 03T ol
3 oS (g5, 5LaS UK skl 5 Golw L) wlid IS g gedils Y 50

OYREN YT 15 00y 5 )6 = VWWRE/VAY il o 5o ,b)

oS>

4

B s Jln g3 53 3T S O (55 o b S 5 oS SO SR Fp 2 A9 prelS b ST ) st
/0 chle aw Jols b o gl jles ;.:)f (‘op" (o ,s Je= S CMJQ) IS 5k g b s b Bslas Jos sLssh
pedS) D5 IS ol S5 A )3 /00 S el b S 53 eddsl SR aw e 5 @dS A JST b3 ) /YO
I g oge s Ol a9 Aald Hlas 5 (43070 F 5 Ao s dS) s 5 (Ao p3¥E 0dS) 0 B oS (o) S5 Ve
SHaSbl Gl b pzmer 5 F s S ly G Gl e AS 5 oS G Shy ) Fp oy
(2 4 oS IS Gl les Ren ol DL gl b (68000 VB 5 5l Sy gl U samzd AenST 3 g (ST 51
1 oge Koy pizmad 5 505 Ole oo s o g ) Ol Ml lood b el )3 ()b SS 5 5 S b S 5 )3 S S
S 7 Sl s Sl |y FaSTol 05T e Sl et 5 o S 5 el 5l o g PH (s Ol 5 20
it Bl o ar BTN gl e IS Log 5 B SRy fde 02 (2l 4 el Glled 4 Cd S 5 S
O 0> HSosba s ol s gy )l gae IS la Sy b 53 peedS LA 5 (1b8 GBS S o imes 5 peelS WS

Bt ol (e A3 000 S el b oS 555 A3 VO oS IS sy les

r:—JS -\-;Jls e (0 gt ";"-é-w u@';ﬁ )" u:._.i ;;‘ﬁ) LJ; “;'L’“"‘Sbl?, 6‘.%.;_}] :GM 6&03'5

Effect of calcium and boron spray application on fruit’s quantitative and
qualitative characteristics of ‘Golab-e Kohanz’ apple
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ABSTRACT

In order to study the foliar application effect of calcium and boron on fruit quantitative and qualitative characteristics
of ‘Golab-e kohanz’ apple, an experiment was carried out for two years. Experiment was conducted as a randomized
complete block design with 10 treatments and 4 replications (totally include 40 trees). The treatments included
calcium chloride (CaCl,) with 3 concentrations of 0.5%, 0.75% and 1%, calcium chloride with 3 mentioned
concentrations + 0.05% Boric Acid, and three commercial calcium fertilizer, Calsiogreen (34% Ca), Calboron (34%
Ca + 1% B) and Set (8% Ca + 0.5% B), and control. Pre-harvest fruit drop, some of fruit quantitative and qualitative
traits, potassium (K), calcium (Ca) and boron (B) content, as well as some antioxidant enzymes activities including
Catalase (CAT), Ascorbic peroxidase (APX), and Super oxide dismutase (SOD) were measured. Results showed that
almost all of Ca treatments (single, in combination with B and even commercial Ca fertilizers) comparing to the
control, decreased pre-harvest fruit drop, bruising and russetting incidence as well as fruit color but increased
firmness, pH, ascorbic acid, Ca and B as well as antioxidant enzymes activities. Combined treatments of Ca and B
performed better results or had no significant difference with single Ca treatments in many of evaluated fruit
characteristics. However, there were no significant differences among different concentrations of Calcium chloride as
well as between calcium chloride and commercial Ca fertilizers in most of the measured fruit characteristics but
generally calcium chloride of 0.75% combined with 0.05% boric acid was the best treatment.

Keywords: Antioxidant enzymes, apple, boron, calcium chloride, fruit firmness, pre-harvest drop.
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Table 1. Spray treatments

Treatments

- Calcium chloride 0.5%

- Calcium chloride 0.75%

- Calcium chloride 1%

- Calcium chloride 0.5% + Boric acid 0.05%
- Calcium chloride 0.75% + Boric acid 0.05%
- Calcium chloride 1% + Boric acid 0.05%

©o0O~NOO U WNE

10- control treatment (water)

- *Calboron (Made by Green company, ltaly, content 34% calcium and 1% boron)
- *Calciogreen (Made by Green company, Italy, content 34% calcium)
- *Set (Made by Stoller company, USA, content 8% calcium and 0.5% boron)

*Commercial fertilizer solutions/mixtures were sprayed based on the recommended dosage on their labels (3, 3 and 6 liter/kg per

1000 liter of water for Calboron, Calsiogreen and Set, respectively).
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Table 2. The effect of calcium and boron treatments on pre-harvest drop, fruit weight and fruit russeting of ‘Golab-e
Kohanz’ Apple in two years (2012-2013).

pre-harvest drop (%)

Fruit weight (g) Fruit russeting (index)

Treatments 2012 2013 2012 2013 2012 2013
Calcium chloride 0.05% 5.49% 9.09% 67.35™ 70.05™ 1.39° 1.28°
Calcium chloride 0.75% 6.54°% 4.94° 65.4° 74.80° 1.40° 1.35
Calcium chloride 1% 5.26% 5.56% 65.35° 68.70° 1.24%® 1.28°
Calcium chloride 0.05% + Boric acid 0.05% 6.12° 9.52%® 73.5% 77.25% 1.26%® 1.45°
Calcium chloride 0.75% + Boric acid 0.05% 7.74" 8.12° 68.4%¢ 69.70% 1.27% 1.18%®
Calcium chloride 1% + Boric acid 0.05% 8.15° 8.50° 67.75" 68.60° 1.23% 1.23°
Calboron (34% calcium and 1% boron) 4,79 7.75% 69.75%¢ 70.55™ 1.23%® 1.20°
Calciogreen (34% calcium) 7.82% 9.56% 70.6%° 69.80™ 1.16% 1.15°
Set (8% calcium and 0.05% boron) 7.46™ 8.27° 75.152 69.90" 1.20%® 1.42°
Control 11.03* 11.02° 64.6° 70.25" 1.41° 1.98

Al I g Sglas wo )0 O mhaw o LSD a0l jo aygiw 1o Hlues B> sl sla Sl
* Means in each column followed by same letters are not significantly different according to LSD test (p<0.05).
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Table 3. The effect of calcium and boron treatments on qualitative characteristics of ‘Golab-e Kohanz’ Apple fruit
(mean of two years)

Vitamin C TSS TA Dry weight Color Firmness  Bit

Treatments (9 100cq) PH  TSSTA (o) (g100cc) (%)  (index) (kglem®) (index)
Calcium chloride 0.05% *65.04° 373 3069 1093 037 13.00° 173 223®  185%
Calcium chloride 0.75% 65.26® 3.74% 3185 10.67* 0.33° 1522*0  2.04* 228® 183~
Calcium chloride 1% 64.47% 373%™ 31.97% 10.06® 0.33* 13.00° 185° 241* 163
Calcium chloride 0.05% + Boric acid 0.05% 69.01* 367° 2644 1062* 037° 1260° 213  241* 158
Calcium chloride 0.75% + Boric acid 0.05% 62.65% 372° 26.80° 10.87* 0.34° 1354®  185* 2422  1.66°
Calcium chloride 1% + Boric acid 0.05% 66.02° 3.66° 27.41* 10.31* 0.35° 13.08° 1.98® 242  1.80™
Calboron (34% calcium and 1% boron) 5424 369 27.14* 10.00° 0.34° 1222 187 239  162°
Calciogreen (34% calcium) 62.88 380" 30.64° 10.50° 0.32° 1333°  1.93° 204* 168
Set (8% calcium and 0.05% boron) 65.83* 3.74™ 2999* 10.87* 0.36° 13.18° 191 230* 211°
Control 51.86° 3.83° 33.17%° 1017° 0.35° 12.54° 2.36°  130°  2.68°

Q5505 l0 ire Sigles o y0d mhaws 13 LSD (ygel 10 lapygiw 10 lued B> gl sla il %
* Means in each column followed by same letters are not significantly differed according to LSD test (p<0.05).

548 O 08 o B3an 33 i 5 el ol (IS (sl paie (Slsine p 5 g panelS Cilisie (slalos 3T F Jgux
(Ul 95 e5k)

Table 4. The effect of calcium and boron treatments on fruit mineral concentration (mean of two years)

Treatments K (mg/kg DW™) Ca (mg/kg DW) B (mg/kg DW)

Calcium chloride 0.05% *3630.0™ 298.83%® 12.05°
Calcium chloride 0.75% 3795.0° 297.06™ 11.85°
Calcium chloride 1% 4203.7° 306.04° 12.67°
Calcium chloride 0.05% + Boric acid 0.05% 3240.0% 298.06% 12.00°
Calcium chloride 0.75% + Boric acid 0.05% 34557 290.78° 11.81°
Calcium chloride 1% + Boric acid 0.05% 3178.2¢ 300.68% 12.63%
Calboron (34% calcium and 1% boron) 3125.7¢ 299.46% 13.11°
Calciogreen (34% calcium) 3830.7% 298.64%° 12.817
Set (8% calcium and 0.05% boron) 3727.5® 294.30° 12.23°
Control 3360.0% 275.33¢ 9.06"

5505l sire Dgles duoyol) ghaws 13 LSD ysel 10 bapysiw 10 lued B> (slls slo il
* Means in each column followed by same letters are not significantly differed according to LSD test (p<0.05).
** Dry weight
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Table 5. The effect of calcium and boron treatments on antioxidants enzymes (mean of two years)

Treatments SOD (ml mol/min g FW™)  APX (ml mol/min g FW) CAT (ml mol/min g FW)

Calcium chloride 0.05% *11.33% 514.51% 9.26%
Calcium chloride 0.75% 10.22% 501.00° 9.42%¢
Calcium chloride 1% 11.46% 503.11% 8.65%

Calcium chloride 0.05% + Boric acid 0.05% 11.46® 504.13" 11.04°
Calcium chloride 0.75% + Boric acid 0.05% 12.80° 512.50%° 9.95%%¢
Calcium chloride 1% + Boric acid 0.05% 11.17%® 515.89° 9.69°%°
Calboron (34% calcium and 1% boron) 10.88% 508.16%* 10.47%®
Calciogreen (34% calcium) 11.58% 507.59% 9.21%

Set (8% calcium and 0.05% boron) 11.03%* 509.23%¢ 10.31%%
Control 9.30 480.77° 7.28°

5505 o i glis o 00 o 10 LSD (yg031 10 aiygiw 10 lasss By (ghls sl Sils 3
* Means in each column followed by same letters are not significantly different according to LSD test (p<0.05).
** Fresh weight
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