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Tablel — Nutrient concentration of the pomogeranate leaf before spraying

Nutrients N P K Fe Mn Zn Cu B
Concentration oy yhaud sy ol e &9 e 59
—olis co il % (mgKg™)

<2lis
1.99 0.12 1.24 111 41 19 7 17
5 250 EL S aload 5 (Su508 B S39-Y Joua
Table2- Soil physical and chemical characteristics of the orchard
Depth  clay  sit sand OC TNV N K P €U Zn Mn R EC pH
Gos o Sl ob oS Sl i | el bl o s B el gss Sl
L;’l Joleo
(cm) % mgkg* dS/m
7 31 62 02 19 0017| 106 3 02 024 582 36 14 8.5
Sibl Of (plowd S 5T Jgaa
Table3- Chemichal composition of the irrigation water
Sum of .anions Co3* HCo* CI'  Sumofcations Ca* Mg>* Na' pH S.AR EC
b 98] gg0ome ol oS e S el el i mie | G381y lalod s
me/li dS/m
12.3 0.7 3.9 7.7 15.3 3.2 2 11.9 8.5 7.4 15
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Table4-ANOVA for yield, pH, brix and concentration of Fe and Zn in leaf and juice of the pomegranate

Source of Df Mean of Squares
variation  gsl5ian s Slayo (wXile
Q"x’*} é{u" ZN juice Fe juice i .
UT 9 UT u‘“T ’ZnLeaf [:ELeaf . Brix pH Yield
Spsy Srpopl SNy iy o] 3, 5das
O g0 o9
Re
| ; 2 0.026"™ 0.064" 13.00m 324.111™ 1.452n 0.09286"™ 7.350"
J
Fe
ol 2 0.519" 0.521" 13.77™ 46160.4™ 1.285™ 0.119" 76.704™
Zn
B 2 0.541" 0.106" 55225.3" 1367.4" 0.419" 0.001" 116.037*"
)
ZnsFe * * * *k ok
. 4 0.533 1.101 313 1441.2 0.725" 0.06686 10.593
orlEss)
Error
s 16 0.009 0.005 50 283.6 1.304 0.027 2.287
CV%
s . 1471 23 26.7 10.7 6.86 6.02 6.23
Ol S g 5
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Table5- Interaction effect of iron sulphate xzinc sulphate foliar application on the iron concentration in the pomegranate leaf
Treatments
b loss

Zinc sulphate Iron sulphate

Leaf Fe concentration

s9y Slilgus ool Clige PR
(mg/ 1000cc) (mg/ 1000cc) & p ol ke
oV e S e ooV S e (mg/Kg)
0 0 107 D
3 0 97 D
6 0 95.33 D
0 3 173.7 C
3 3 191.7 BC
6 3 193.7 ABC
0 6 240.3 AB
3 6 245.3 AB
6 6 257.7 A

Treatments with similar alphabet have no significance difference at the o= 0.05 level
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Figurel- Effect of zinc sulphate spraying on the Zn concentration of pomegranate leaves
Wl (o dop3 N a3 )15 (e MBI (gl alitie it B9 L sla i
Columns with similar letter are not different
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Figure2- Effect of iron sulphate spraying on the Fe concentration of pomegranate leaf
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Figure3- Effect of zinc sulphate spraying on the Zn concentration of pomegranate juice
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Columns with similar letter are not different
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C
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Fig4- Effect of experimental treatments on pomegranate juice color :A) control (without spraying); B) Spraying with Zinc
sulfate 0.3% and Iron sulfate 0.6%; C) Spraying with Zinc sulfate0.6% and Iron sulfate 0.6%
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Table6- The treatment effect on the pH of the pomegranate juice

Treatments
Loy

Zinc sulphate Iron sulphate

$9) W opl SWgw pH

(mg/ 1000cc) (mg/ 1000cc) 43 S|

e Voo ppsS e e Ve ppsS e

0 0 AB2.59
3 0 B 25
6 0 AB 2.69
0 3 AB 2.8
3 3 A 2.92
6 3 AB 238
0 6 AB 2.66
3 6 AB 2.59
6 6 2.54 B

Treatments with similar alphabet have no significance difference at the o= 0.05 level
Bl 5SSl gy 4 Mo pd B e 5D (61 pxe BB SH0S5 b wiily (oo ailiie Bgj (gl a7 olajlens

b olKiwd dawgs U1 O KUy CuteS i 9 O g B 2B o1 15 (U1 1) HU1 S5y Jiby Cond -V Jgua
Tale7- Pomegranate juice colour panel test in the soil and water lab and Instrumental determination of pomegranate juice

color
Color quality according to . .
Treatments ) CIEL ) Color quality atcézf[)rdmg to panel
W, Lowi 2wy wlw! p Gy CutsS "
ol
Zinc sulphate Iron sulphate
$9) GWow ool OWgw . .
(mg/ 1000cc) (mg/ 1000cc)
W Ve S e Ve pe)S e
0 0 14 1 Colorless
) &2
Pink
3 0 13 11 .
&y
Dark red
6 0 9 15 .
ox o0
Pink
0 3 12 12 .
&y
Pink
3 3 10 14 .
syl
Light red
6 3 105 125 M
O#9) 2
Pink
0 6 13 115 )
&y
Pink
3 6 11 12 .
&y
Light red
6 6 9 12 O
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Table 8- Interaction effect of foliar application of Iron sulphate xZinc sulphate on the yield of pomegranate (Kg/ tree)

Iron sulphate
(mg/ 1000cc)
oW Ve e e

Zinc sulphate

$9y ©Waw 0 3 6
(mg/ 1000cc)
e Ve 2 )8 e
0 20e 21de 23cde
3 23de 20de 26bc
6 24bcd 27b 33a

Treatments with similar alphabet have no significance difference at the o= 0.05 level
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Introduction: Pomegranate is one of the most important horticultural products cultivated in tropical and
subtropical regions of Iran. It plays a major role in the economic situation of the peoples of these areas. In recent
years, due to the good quality of Iranian pomegranate, this product is considered to be of great interest to many
different countries of the world. There are about 2,100 hectares of pomegranate in the Ferdows region, which is
the dominant and major part of Ferdows pomegranate, and is called Shish Kap variety. Zinc and iron are two of
the essential elements for the growth of all plants and over a century, the necessity of iron and zinc for plant
nutrition have been identified. White seed disorders were reported in Ferdows region in 2001 for the first time.
The results of pomegranate juice analysis of ferdows pomegranate samples showed the iron and zinc deficiency,
compared to the normal pomegranate in that year. Based on this, considering the general condition of soils in the
proposed area, the effect of iron and zinc on the removal of seed whitening of pomegranate was investigated.

Materials and Methods: In order to investigate the effect of spraying different concentrations of iron and
zinc sulfate on the reduction of seed whitening, a factorial experiment based on a randomized complete block
design with three replications was conducted in the pomegranate field of Ferdows region. The first factor
included: spraying three concentrations of iron sulfate (0, 0.3 and 0. 6 %) and the second factor included the
concentration of zinc sulfate (0, 0.3 and 0. 6 %). The distance gap between the trees was (2.5 * 3) meters and the
garden age was about 12 years old. The soil and water were sampled from the garden. Each experimental plot
was consisted of three trees, in which leaves and fruits were sampled for analysis from the middle tree. Samples
were taken from the leaves before spraying. Spraying with the desired concentrations was carried out twice. Leaf
and fruit samples were sent to the soil and water Laboratory. Each of the samples due to the peculiar color of the
pomegranate juice was also sent to the laboratory for analysis. Pomegranate juice samples were then assigned to
the quality control system of the seed and seedlings research department. Finally the brix and pH of the samples
were determined.

Results and Discussion: The amount of nutrients in soil, and the mount of zinc and iron in the leaves were
below the critical value. The deficiency of other elements in the soil and leaves were quite evident. The results
showed that the concentration of iron and zinc elements increased significantly in pomegranate leaves (o = 1%
level). Qinglong and Brown (1995) showed the same results. Spraying of Fe and Zn increased the concentration
of these elements in the leaves, without any negative effects on the tree yield. The mean concentration of zinc
and iron were lower in control treatments, which was more common in white seeds. The interaction effect of iron
and zinc treatments on iron concentration in pomegranate leaves was significant (o = 1% level), and the highest
iron concentration in leaf was obtained from zinc and iron sulfate solutions at the concentration level of
6,000.Pomegranate samples were analyzed in soil and water laboratory, and nutrient concentrations of the
pomegranate juice were determined. The results showed that the pure effect of iron sulfate spraying on the
concentration of pomegranate juice was not significant, but the pure effect of zinc sulfate solution increased zinc
concentration of the pomegranate juice. The pure effect of zinc sulfate treatment, and the interaction effect of
iron and zinc sulfate spraying treatments on pH of pomegranate juice were significant (a0 = 5% level). The
pomegranate juice quality was evaluated in terms of color in a panel method. The results showed that all
treatments increased the redness of pomegranate juice color. The best treatment in this study, was spraying at
0.6% zinc sulfate alone.

Conclusion: By spraying 0.6% zinc and iron sulfates, spray treatments increased the concentrations of iron
and zinc in the leaves. However, due to the specific behavior of iron in the plant, the high pH of irrigation water
and soil and the presence of carbonate and bicarbonate in irrigation water, the effect of iron absorbed in the
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leaves were not evident in the fruit. Spraying with iron and zinc sulfate improved pomegranate seed color.
According to the results of the project implementation, and due to the high soil pH and organic matter
deficiency, spraying with 0.6% zinc and iron sulfates is recommended.
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