[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.3.2.4 ]

Iranian Society for

Horticultural Science
ol Gilél pele Cpanil

OF 1) FFF B PPV slaamio T o)lod YT ol ol SLEL 05 5 psle alne

9 M1 ST sl PT 33 il Caniund g oS’ O i (5 9 Al Jglno 5!
'yt 30 (il @y SoB JUi g I polis

The Effect of Foliar Application of Calcium Nitrate and Potassium

Phosphite on Antioxidant Enzymes and Nutrients of Sanguine Blood
Orange in the Storage

Y y9ban ) L0900 9 (yLlulesds 010 pe0 o* (goxo (e pol

e

el S5l 5 lo35553,15 55535 (58 (sl 55 o 31 lo ST 5T 51 pan ot S 5o (sloosas
sS850ty gy ol il 505 S on onclS 5 ks S5a38s bes olis $,1lS b oS 5 ol o il oo
) bty Shod 5 Gied 5o 05 F 5 50) ool Bl 5l Jslome 5 plas] ol JolS jsboas o o 10 5
g oot Jlas 31 oy 42t Sy 5 plowl (Sl o, s 5 slhogen 5,05 €5k 31 i G2 1o 251 5 V1D
b g ooy loy o bl g polie ¢ SlauST SOl sla Shg .ol 6K Jaexs JLil jo ole ¥ Soeay g oy
Sordad g S Sl SVL Glaclale 9 )5 a8 sl LS bt a8 513 o)l 9)9e ole Su Jolgd 4 Ll 0)90
Sl e T el Sl L oad e slooges Caslond CBls 59, 50 0ad (55 Sojll sla Sy gt o se el
iz s )0l (b s pobe s (STl Gla S 2 1 A e SelnesS VO 5 Y el Spd
28l Gl okl oys8 (b o jlers (L SOD g APX (sl 331 (e
C Loling o538 byl (nSils gl baoojly

dodio

(S S Ao Bbolie oyl a5 cul (Rutaceae) ylulaws o5 o (Citrus) wlS ,o iz 51 (Citrus sinensis) Js
(V) sl oo gaiads)l (238 5 (29 o SlacaS 5 Il 5 JU 5 mie el 5 (S0 (S95 Sladi p 0500 I g caS
o 1 g 0392 8 pain (S5 SIS (milwgiil o9, @ laite Sgid sl oSS 390 Ll Jdsas (s> sl
J5 5y Gl (T G5, (V8 Al oo 510,55 1 (Jgare o8]y S (6 iy GlonST (T 2olled g oS 51 Lo
Lo &) iy ST 5T 0lgo 0 5135 45 (5 9l o9 gn ks Jlrd il 3l g 9 e Jalge 3l ot (o>
Jolse it o 31LOF) wnblyign Sslite o5 S Ly 5 Sblos 31 iy sl ol ) 55 el (o
Jshate (g (Al Jslome ool A 5 Jgol 40055 (] (Slogae CukeS 5 )l yae § LS o (B30 g0d g 0 1 Fge

VE AT G VE- YN0 sl s du b o)

9 8395 pale oAl (aLS a5 ouSisls ( SLEL pole 09,5« SLel LS cutloy 5l 5 995 (I (65 sl ol S Y
Ohigel «liiog lojle 1ol )aiile (rel qolie 5 (65,5188 (Bj90] 5 Dliniods 55 50 w0l § S Slidos sy olbobial § (I8 (b gt
Olnl sl «55,9leS s 9

(Amiralimohammadi72@yah00.ComM) : s xSl Gy ¢ Jgime odiumgh %



mailto:Amiralimohammadi72@yahoo.com
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.2.4
http://journal-irshs.ir/article-1-544-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.3.2.4 ]

2V s 4 IS g 0k ey b el Jalone ol 5l oL 5L 950 polie enl SLS e 0 (138 olie (el sl
S obS a8 (alSim a0 rams Glas 1) 093 Sl Wilgi oo (e o (n FolisS 50 (8L slore 5 S (o0 )18 olS L]
ol amslin 6,101, L5l Jslms bl ogpn CopiS 5 0, Shas Lial3dl cban g asl azils olié yolic gy aeb 4
(YN)

33 e paie (n Pt el (Glee (nl 53 a3 e (LA 395 5l oge oS (55, (Solite sla Sl slandss polie
O 0920 ) rnalS 900 JUESH() W)l 65Vl (Sloyll joe iy pendS Slilo (sloogan 9 035 0500 oS (aS
i sadlygy] (sl Ay olS )0 menalS 3l g0 50 1) o0 S Cle 2l a8y 5l S JUiil poe
ol pedS 3 gl oge 5 S e cpizen Canlianly (5505 Gl dr 5 LB WSl S5 1> (55 Cal 5l 095 00
s 5 ahleioe S S sl g ay T JWEI I 5 00gal iz (6 eSSt 305 Jdoas S 5 5 00 052
S8l (SB35 4 S o 55 pare (pl i (I3l Gl 5 S50 ) ogee ghaw S9) peeelS prdins )8
(Y0)

St 55 wogee Bybay Syl ] wal 05 > eizman 5 ESUT gla gl o T S pas Jdoas peedS 350e8
P s e ) ogee 53 peelS i Bl bap] SaSay a5 alaigs S, (alpliy o9 se0ns (SbsS glaoges
El- (imgis 1o (TV) alce 55o sham o] (o,lil poe inl33l 5 ool LinlS dooges CarieS Segs 5o cols L3l
S S mls aS 85 18 sw)p 00 ()6 e CotS S Cllo 5l i 008 )-"L’ (#) o, g Hilali
WCelarils (6 pSoiar al Bl aall 4 S oad jled Slrogre b g gy 50 enalS il Sgn

0 bl il 5l g yos g Wogee CoisS )3 (sage (5B hnd 5 prly pate 99 92 LIS Jdday ely ind
9 98 kee (al33l Crga g ools ralS 1) 5ol 40 egae (b, oo alie o 4 009 BLS 0 40 v polis 1 (S el
Sudloy 5l s G Ol 00 (L2agh 50 (mizmen (V) 305 (o0 0gae 05 5 C rsliny alex 5l (S la s
(YY) Canlonds Bogo CopinS ial38l g panlly i

15 STl Ul C sl do sz Ly il o5, Lol loj g oo 51 (VE) ol Sam  KIIMCZAK s 0
by SBlE 1y 31 i Ll sles 5 ploj a5 085w il 285 18 oyl 0550 55l Wy ol g5 50
Sl (oS 9,002 Sl 9 L gilodo o pilnwgiil Jlaie a5 0l (lis (Lol aalllas ol 2,18 Sealiw (oaS'g 008 Sl 5 C
pll 5l Bas wadplxl slo yimgh 4 azgi bl oo oS Sex sl Jl ;0 C psling jlade Lol o 2sl38l 6 ls )Ll b
J& 5y sloogee (ST (31 (3551 5 bapa il polie (e 2 pomly Copbnd 5 oS Sl gy o3l gy
ibge gl oyss (o (Sem

Wy g3l

b gyl st 55 5 Ao VY Sl o3, Ssm S, ogy oyl bl 55 VYA olo 60 b g 31 gl o
St 0,8 Ll dolas el jgbas 7y LIB jo 551 &g FFYEYYNC- 0/ - FAE® LSl Slaie
sl Jsl 510 Jguz) 28,5 8 o)l 0590 polie e 5 aleard sl Thas Bl 51 L S (Galol ol
Olej po s 5 Gid S T 9 VB ) panslly S (b Jolme pgo j935B 9 Gl e S F 9 ¥ o) pudS Sl
S5 5gy ke alold 4y g 4 ye s (b Lrogeo (5515 sl Sl i 5 ol 53T S5l (b Jslome 350 Sl o baosee (50
ol it 5y J5 5l S elr sl G, alol 4y ey Cohend g el S (S5L Jslone rizmen )8
b ogee gt 5l G g plnil (Sltl (223 b Jgazee Sl p dajloss Jlosl I oy a8 S G 108 plonil S00S5
3 30 (IS5 (003 AD gl gmadis 42 )3 TV (Jgons (sles o ole ¥ Doty chond S @y (lige S
sleole yo Lol )3 rizren 0,5 e olliulejl &y laoges 51 1SS s« 59, Sralejl sl Ll 4 bogee Ll
S50 5 sy S5 glacs (19,0 Wogee BT I8 () 9550 oSialej] o g e3ged Iz ST aw il glales

20,5 ool diged dw JIST 12 10 9 1S aw Jled o 50 o ialel ploul 6l asals (6l

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.2.4
http://journal-irshs.ir/article-1-544-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.3.2.4 ]

o ol Codind g ST Ol LS foloeo T

2 980 B S g
J5 ol
g (S yagidy Sl Ghoy b it slaglg j0 Qde Dolis iy 65 S b U5 iliwanl s pSojlul

LA eolaul ).a.oyl.v Y- 9 INE To Jj.lo 9o )l JS w.ul...wﬁ.u] U“\'JP L.S‘)" (fY) uﬁ;
A = (A520 - A700) pH 1.0 - (A520 - A700) pH4.5

addllas 5550 EL S sla Shs ) Jsoxr
Table 1. Soil properties of the studied garden.
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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..


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.2.4
http://journal-irshs.ir/article-1-544-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.3.2.4 ]

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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