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Table 1. Soil properties of the studied garden.

sl SosS JTele SO SaT Osfs S el
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Table 2. Biochemical characteristics of sanguine (blood) orange at the time of harvesting and during storage.

Sl 50 Gl (b g el p ploy 10 (G93) Sl W 5 olerdisn sla Sy -V Jgox

les (AN oS ko) s Gl pp 8 o) il 55T (p5V 208 L) C ol e Lo
Treatments Phenol (mg.100g?) Anthocyanin (mg.L™?) Vitamin C (mg.100g?) Inhibition (%)

O o S LY 1)) Jslels ps2els o ola Sl 3 Jslels ps3ole powole  Zdlsns,  Jalels p33ole p e ole Sl e Jolsle ps30le p o ole
Calcium Potassium Harvest First Second Third Harvest First Second  Third Harvest First Second Third Harvest First Second Third
nitrate phosphite day month month month day month  month month day month month month day month month month

0 847.61 658.6u 7846pq 687.6t 71.46v  82.86tu 137.21 213.5f 38.3hi 41.3g 40.3gh 39.3h 39.0st 45.0pq 44.0q 42.0r

0 15 887.6j 698.6s 788.60 727.6r 82.6tu 93.7s 148.4jk 224.7e 4139 43.3fg 44 3ef 43.3f 41.6rs 48.60 46.6p 44.6q

3 910.3i 721.3r 811.3u  750.3pq 86.0t  97.86r 152.5] 228.8de 45e 45.0e 47.0d 47.0d 46.6p 55.6kI 51.6mn 49.6n0

0 942.0g 746.0q 845.0l 788.00 98.73r 112.1p 168.8hi 253.03b 39.3h  47.3d 45.3e 43.3f 50.0n 62.0h 57.0jk 54.01

2 15 1030c 816.0u 911.0i 852.01 77.8u 91.2s 1479k 232.1d 36.3i  44.3¢ef 42.3fg 40.3gh 52.6m 64.69 59.6ij 56.6k

3 1049b 853.01 952.0f 895.0j 69.1v. 825tu  139.21  223.4e 41.09 49.0cd 47.0d 45.0e 54.01 66.0f 61.0hi 58.0j

0 1047.6b  833.6m 928.6h 869.6k 109.1q 11880 166.6i 247.8c 40.3gh  49.3cd 46.3de 43.3f 59.6ij 72.6¢ 66.6f 64.69

4 1.5 1120.3a 924.3h 979.3d 966.3e 115.80p 12550 173.3h  254.5b 44.0ef 53.0ab 50.0c 47.0d 61.0hi 74.0b 68.0e 66.0f

3 971.3de 757.3p 852.3I 793.30 123.9m 133.6m 181.8g 262.6a 46.0de  55.0a 52.0b 49.0cd 63.6gh 76.6a 70.6d 68.6e

el LSD (y505T b aio j0 S ool mhacs o0 lagT lo cixe jué glas Sl S e slocd >

Means in each column with similar letters are not significantly different at 1% level of probability with the LSD's test.

DLl 5o IS (b g o (4l )0 ($93) el S 5 50 99z ge (o8 polie lade (5 S0le dglie - ¥ Jgor
Table 3. Comparison of the average amount of nutrients in sanguine (blood) orange at the time of harvest and during storage.

lojles XNV oS o) ol ANV oS ko) ol (¢ SAS 205) 03555
Treatments Calcium ( mg.100g%) Potassium ( mg.100gt) Nitrogen (g. kgt)

r:..‘.tf;)\j‘.:‘: Wry\.‘q‘ C,..Z‘b,:j)) dj\ab r)bab r}mab C,..’J:\bﬁ})) J"‘Glﬁ C}Jel.a C}wel.a C,..::‘bf.})‘) Jj‘cl.a rjbaLA f}..naLA
Ca_lcium Potassigm Harvest First Second Third Harvest First month Second Third Harvest day First Second Third
nitrate phosphite day month month month day month month month month month

0 24.3k 21.9mn 200 17.5p 101.1q 95.4s 89.5t 84.9u 2.2no 1.83q 1.63s 1.33u

0 1.5 27.2i 24.9k 23.21 20.7n 129.5fg 123.9i 118.0k 113.4m 2.2no 1.83q 1.63s 1.33u

3 28.9h 26.5j 24.8k 22.4m 132.9¢f 127.3gh 121.4j 116.81 2.39n 1.99p 1.79r 1.49t

0 30.4g 28.5h 26.8j 24.4k 143.9c 137.2d 130.3fg 126.7gh 3.1jk 2.8l 2.4n 2.20

2 1.5 32.6ef 30.69 29.0gh 26.6j 138.8d 132.08f 125.1h 121.6j 3.18j 2.88Kkl 2.4mn 2.28n

3 35.0d 33.0e 31.1f 29.0gh 136.0de 129.3fg 122 .4ij 118.8k 3.29i 2.99k 2.6n 2.39n

0 31.8f 30.2g 28.8h 26.9j 108.80 104.1p 100.3qr 98.04r 5.0b 4.5d 4f 3.7h

4 15 33.2e 31.6f 30.2g 28.1hi 122.4ij 117.7kl 113.9m 111.6n 5.1ab 4.63cd 4.13¢f 3.89

3 40.9a 39.3b 37.9¢ 34.4de 154.9a 150.2b 146.4¢c 144.1c 5.28a 4.78¢c 4.28e 3.98fg

FEY

el LSD (45051 b aio 30 G Jlatiorl elas (o a1 jls e 8 gles (il 5 i glocs >
Means in each column with similar letters are not significantly different at 1% level of probability with the LSD's test..
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Sl 5 eSS (b g culoy e 50 (G395 el Jiy 50 ST (ST sl e (:Silke duglio = T Jguor
Table 4 - Comparison of the mean amount of antioxidant enzymes in sanguine (blood) orange

boles (FOispS pels ) 5SSl ST (5053p 8 15 5 smmnss ATy o
Treatments Ascorbate peroxidase (U.gFW-1) Superoxide dismutase ( U.gFW1)
el Dl Sl il ) Jlebe ps3els proole  Cdlapisy dslele pgels p o olo
Calcium Potassium Harvest First Second Third Harvest First ~ Second  Third
nitrate phosphite day month month month day month  month month
0 0.26u 0.56pq 1.16k 1.91f 4.6w 5.9u 7.5p 10.4i
0 15 0.26u 0.56pq 1.16k 1.91f 4.9v 6.3st 7.80 10.7fg
3 0.26u 0.57pq 1.17k 1.92f 4.8v 6.1t 7.70 10.6gh
0 0.31t 0.710 1.21j 2.02¢f 6.4s 7.70 8.91 10.8f
2 15 0.32st 0.72no 1.22j 2.05e 6.8r 8.1n 9.3k 11.2e
3 0.36s 0.76n 1.26ij 2.09d 7.29 8.5m 9.7j 11.6d
0 0.43r 1.03m 1.48hi 2.35¢c 7.70 9.1k 10.5hi 12.2¢c
4 15 0.52q 1.12] 1.57gh 2.44b 8.2n 9.6j 11.0e 12.8b
3 0.57p 1.17k 1.62g 2.49a 8.8l 10.3i 11.6d 13.4a

el LSD 5051 b doyo S5 Jlosio o o bl o e po gl [Silis S jiioe sladd >
Means in each column with similar letters are not significantly different at 1% level of probability with the LSD's test.
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Research article

The Effect of Foliar Application of Calcium Nitrate and Potassium
Phosphite on Antioxidant Enzymes and Nutrients of Blood Orange CV.
Sanguine in the Storage

A.A. Mohammadi, M. Shahabian and M.R Ramezanpour?

Citrus fruits are important sources of antioxidants including phenolic compounds,
flavonoids, carotenoids and ascorbic acid, which can be changed by using mineral elements,
especially potassium and calcium. This research was conducted factorial form in a completely
randomized design. Foliar application of calcium nitrate (0, 2 and 4 g L-!) and potassium
phosphite (0, 1.5 and 3 g L-*) before commercial maturation of blood orange fruits of Sanguine
cultivar, and one week after treatment, fruit harvesting operation done. The fruits were stored
for 3 months in normal storage. The antioxidant properties, elements and enzymes were
evaluated at the time of harvest and during the storage period at intervals of one month. The
results showed that the use of higher concentrations of calcium nitrate and potassium phosphite
improved the characteristics measured on the day of harvest. Fruits treated with 4 g L-* calcium
nitrate and 3 g L-! and 1.5 g L-! potassium phosphate had the best effect on antioxidant
properties and elements. Also, the amount of APX and SOD enzymes increased with these
treatments during the storage period.

Keywords: Sanguine, Anthocyanin, Phenol, Vitamin C.
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