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Table 1- Physiochemical characteristics of soil in experimental site

cal uﬂ aslo 13 U‘N )M Wl.u g5 Q9
. Zn Fe 1 K Total N pH
Texture Organic matter (mg kgt) (mg kgt) P (mg kgt) (mg kgt (%)
F
Loamy sandy 0.35 0.34 2.05 16.32 120 0.03 8.22
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Table 2- ANOVA for foliar application of iron chelate and zinc sulfate on some physicochemical properties of sour cherry

fruit
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U'M@u .)— bw:d&b-fu” ,,) Y)g:; il o s ! JS&!“ ;‘d:';'
S.ov sl Fresh Welgth of - " gl pH Total Antioxidant
df 50 Fruit Dry Matter TSS
Ssh
3 1.15ns 39.05ns 44 .54ns 31.11ns 0.18ns 4.94ns
Block
A ‘yzfl oM
Iron chelate 2 4.70* 162.99** 205.52* 4.76% 0.08ns 19.44*
A
B sy s
Zinc sulfate 2 7.79% 492,73 160.19%* 2.39ns 0.02ns 17.69ns
B
AxB . . .
4 1.23% 116.14** 67.36* 2.85ns 0.03ns 8.94ns
s
24 3.54 23.77 19.76 1.46 0.02 8.44
Error
St - 13.97 10.78 8.39 5.90 5.20 5.49
CV (%)
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Table 3- Foliar application of iron chelate and zinc sulfate on some physicochemical properties of sour cherry fruit

2gr0 338 Doy (3

Jowi : Sis oale 55los Jokxe dals 3lge JS ol 51
Fresh \'/:Vfl:?ttmf 50 Dry Matter Yield TS_S pH Total Antioxidant
o) (%) (Kg/tree) (Brix) (%)
Qf"" oMW
Iron chelate
@
0 5.95¢ 40.97° 49,25° 22.37° 3.332 50.342
2 6.192 47.08° 52.16° 23.30% 3.232 52.78%
4 7.132 47.60° 47.41° 23.57° 3.262 53.23%
S5y Sllg
Zinc sulfate
@
0 5.70° 39.32° 50.16° 22.542 3.30° 49.47?
2 6.27° 44,52° 5358 22.11° 3.5° 50.89°
4 7.29% 51.81° 58.08° 22.98° 3.232 50.50°

35,15 5SSl (laals w90l 3l ookl b o )d B pdaws jd (6yld sime BB S jie B S Pl (s (ola ko
Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test
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Table 4- Interaction effect of iron chelate xzinc sulfate foliar application on some physicochemical properties of sour cherry

ol oM 9y ©Waw

S oab

,Sdos Jolowo dols dlge

5o JS olawwsT ol

Iron Chelate  Zinc Sulfate Fresh):lv‘;i”ht( ) Dry Matter Yield TSS pH Total A?tioxid;:('y)

@ CIS) s (%) (Kgltree) (%) °
0 5.01°¢ 35.01¢ 46.10¢ 22.842 3.352 50.562
2 6.25° 44.08 48.25% 22.85% 3.372 50.23?
0 4 6.73% 44,725 50.50° 23.902 3.232 50.23?2
0 6.87% 47.69% 54.75° 22.452 3.378 52.68?2
2 5.83.0c 36.344 4973 23.502 3.27¢ 52.562
2 4 6.87% 49.49% 52.30¢ 23.332 3.332 52.89%
0 6.75% 38.89d 52.40bc 23.472 3.228 51.342
2 7.11% 53.232 54.00° 23.442 3.308 51.98?2
4 4 7.912 54,752 60.752 22.252 3.25¢2 53.542
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Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test.
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Table 5- ANOVA for foliar application of iron chelate and zinc sulfate on physiological properties of sour cherry leaf

Sy Jdg lS S polis il
Chlorophyll leaf Concentration of Leaf Elements
St gile ‘53')21;? d Cheidﬁée):ll C:I &é,fll JST&fSI)JS oA i
orophy orophy ota
SOV a b Chlorophyll (Fe) (2n)
S 4.22ns
Block 3 0.007ns 0.005ns 0.117ns 21.18ns
oc
Ircgﬁ\)cﬁ::aieM(fA) 2 0.83** 0.207** 1.35™ 252.08™ 13.84™
Z(E(): ‘;J;f:[fa;) 2 0.51** 0.111* 1.89™ 104.02ns 17.69ns
AxB 4 0.25** 0.105* 1.98™ 80.03™ 10.04ns
EUb 24 0.057 0.033 0.176 0.02 5.44
rror
ng:\f(;')’b - 12.39 13.78 10.9 11.45 9.49
0
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sae% and ns represent significance level of 1%, 5% and non-significant difference, respectively
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Table 6- Foliar application of iron chelate and zinc sulfate on physiological properties of sour cherry leaf

o Sy byl Sy polis clile
Treatment Leaf Chlorophyll Concentration of Leaf Elements
(mg 100g™* FW) (mg Kg)
Ir::(,::eﬁte a Judy N5 D Jadg 5 IS Jedg,ls o2l $9
@) Chlorophyll a Chlorophyll b Total chlorophyll Fe Zn
0 1.21°¢ 0.55° 1.45° 42.33° 10.342
2 1.44P 0.61° 1.80° 50.232 9.782
4 1.742 0.80% 2.382 52.26° 9.23%
S9y Cllgw
Zinc sulfate
(1)
0 1.24¢ 0.57° 1.54P 40.30? 10.47¢
2 1.492 0.63% 2.118 43.25° 11.89°
4 1.65% 0.67a° 2.302 43.23° 13.50°

B, Sl glasels Wi ygal 3l odlisl b duoyd B pdaw 53 6yl xe BB S it B> K JBlis (gl (slapySile
Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test
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Table 7- Interaction effects ofof iron chelate xzinc sulfate foliar application on physiological properties of sour cherry leaf

o S 5 Jady IS Sy polis cilé
Treatment Leaf chlorophyll Concentration of leaf Elements
(mg 100g "t FW (mg Kg?)
oAl o3 9 SUlgs a Judg s b b9 5 ol o2l 89
Iron chelate Zinc sulfate Chloroohvila  Chloroohvll b Total Fe 7n
@M @M Py phy Chiorophyl

0 0.80d 0.41¢ 1.01¢ 45,222 10.352
2 1.17¢ 0.72% 1.94b 45.842 10.372
0 4 1.672 0.78% 1.77° 38.90°2 10.222
0 1.34b¢ 0.65° 1.51P 46.452 11.372
2 1.65% 0.48¢ 2.05a° 39.502 9.272
2 4 1.35b¢ 0.70% 2.18% 43.332 10.352
0 1.602 0.68° 1.85P 49.472 12.222
2 1.672 0.822 2.412 47.242 11.308
4 4 1.952 0.902 2.542 41,2582 12.252

B85 5ol gliols dim el 51 oalitel b duoy> O pdaws 53 (6l ine BB Sy By Ky il (il (ola il
Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test
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Introduction: Sour cherry is one of the most strategically important horticultural products in the Khorasan
Razavi province that proper nutrition can improve the performance of the plant. This fruit is rich in vitamins,
antioxidants, and soluble fiber, which is very useful for lowering blood pressure. Proper nutrition is one of the
important factors in determining the quantity and quality of the fruit. In arid and semi-arid regions, micronutrient
elements availability is one of the factors that limits growth, yield, and quality of fruit trees , because absorption
of nutrients being limited due to the alkalinity of the soil. So, the use of an appropriate method to provide the
required nutrients by plants is necessary. Foliar application of nutrient is one of the important ways in the food
supply for plants. Hence, spraying is an effective way to reduce nutritional disorders in plants. Therefore, the
objective of this study was to evaluate the effect of foliar application of iron and zinc micronutrients on the yield
and physicochemical properties of sour cherry fruit .

Materials and Methods: In order to investigate the effect of spraying of iron chelate and zinc sulfate on
yield and qualitative  characteristics of the sour cherry fruit, a factorial experiment was conducted in a
randomized complete block design with 4 replications in the commercial orchard of Astan Quds Razavi,
Mashhad, Iran. The first factor was spraying iron 6% Fe-EDDHA at 3 levels (0, 2 and 4 g I-1) and the second
factor was spraying zinc sulfate at 3 levels (0, 2 and 4 g I-1). The treatments were applied in two stages, 20 days
after the whole flowering stage and 20 days after the first spraying. Spraying chemicals was done in the morning
when temperature and humidity were not high.. Fruit and leaves samples were collected, at the commercial
maturity stage of fruit, from each tree include one kilogram of fruit and half kilogram leaves. Thereafter, healthy
fruits and leaves of the same shape, size, and color were selected to determine the biochemical properties of fruit
and chlorophyll leaves. In this experiment, 36 grilled cherry trees of 10 years old with a spacing of 3x4 m were
used. The general conditions of the selected trees were similar to other garden trees, and irrigation (dripping),
pest and disease control were applied uniformly to all treated trees. The studied traits included the fresh weight
of fruit, dry matter percentage, fruit yield, fruit juice acidity, soluble solids, total antioxidant, trace related to
chlorophyll content, iron and zinc concentration in leaves.

Results and Discussion: The results showed that different levels of iron chelate, zinc sulfate, and their
interaction increased fruit fresh weight, dry matter percentage, fruit yield and chlorophyll traits. An individual
application of 4 g It of iron or zinc, and also their combination application showed the greatest values on
evaluated traits In addition, the soluble solids, total antioxidant, and iron leaf values were only affected by
different levels of chelate iron, which improved with increasing spraying levels of the studied traits. Sprayed
with zinc sulfate could increase the concentration of zinc in the leaves but the acidity of juice was not affected by
the treatments. The results showed that different levels of zinc significantly affected all quantitative traits of sour
cherry fruit than iron chelate. However, spraying with iron chelate had a significant effect on the quality traits of
fruit, including total soluble solids and total antioxidants. Moreover, the combination effect of chelate iron and
zinc sulfate in comparison to their individual application had a better effect on the quantitative and chlorophyll
traits of the cherry leaf. The highest increase in both zinc and iron content of leaf samples were obtained in trees
that were treated with 4 g I"? of zinc or iron solutions, respectively. The results show that foliar application of
high concentrations of both chemicals increased zinc or iron content of leaf samples about 30% compared to the
control. Thus, not only higher yield but also quality improvement of sourcherry fruit occurred in treated trees.
Our results was in accordance with the findings of previous studies on different fruit tress like grapes, pistachio
and orange. According to the results, it can be concluded that spraying with zinc sulfate and iron chelate during
plant growth season can increase yield and improve the physical and chemical properties of the sour cherry fruit.
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