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Abstract

Introduction: Kiwifruit (Actinidia chinensis) is an important subtropical fruit appreciated b
consumers due to its excellent qualitative attributes and its nutritional properties, especially hig
ascorbic acid content, which provide health benefits. A balanced fertilization of macro- and micro-
nutrients for plant nutrition is essential for enhancirzjg fruit yield and quali'gl (Ashouri Vajari et al.,
2018). Foliar application is a complementary method for plant nutrition and is mostly used in cases
where the plant urgently needs a certain element and also in early spring when the absorption of
elements from the soil is low due to low root activity. Also, in cases where the soil conditions are not
suitable for the absorption of elements, it is a relatively easy method and it %/ields quickly. Nitrogen,
boron and zinc have the greatest effect on pollination, fertilization and fruit formation. In early
spring, due to the cold soil temperature and the lack of sufficient leaves on the plant, the absorption
of these elements from the soil is less and therefore it is necessary to provide these elements to the
Blant by foliar application. However, there is little information concerning the effect of nitrogen,

oron and zinc application on golden kiwifruit. Thus, this research was carried out to determine the
effects of preharvest urea, boric acid and zinc sulfate application on quality and some mineral
nutrients concentration in golden kiwifruit.

Material and methods: The experiment was conducted in a randomized complete block design with
three replications in Astara. Experimental treatments, include: control (spraying with water), urea
with a concentration of 1.5%, zinc sulfate (2000 mg L"), horic acid (1500 mg L™), urea 1.5% + zinc
sulfate (2000 mg L) 1.5% urea + boric acid (1500 mg L~ the composition of urea was 1.5% + zinc
sulfate (2000 mg L™) which in three stages of plant development including the beginning of bud
swelling (early March), the beginning of sepal splitting (Late April) and the rapid fruit growth stage
(early June) were sprayed. Fruit were harvested at commercial maturity in the morning and
transported In an air-conditioned vehicle to to the fruit analysis laboratory at Zanjan University, and
subjected to physicochemical analysis.

Results and discussion: The results showed that foliar application of the mentioned compounds had
a significant effect on the amount of total soluble solids, fruit dry weight, fruit firmness, ratio of
soluble solids to total acid, ascorbic acid, total phenols, flavonoids and antioxidant capacity of fruit.
All studied traits except soluble solids and the ratio of solids to total acid increased due to foliar
application of nutrients. Foliar application of urea, boric acid and zinc sulfate alone or in
combination increased these elements in leaves and fryits. The best treatment was for combined
foliar application of 1.5% urea + sulfate on 2000 mg L™ + boric acid 1500 mg L™ that all the traits
measured in this treatment had the highest. According to the obtained results, it can be stated that the
simultaneous use of urea, boric acid and zinc sulfate increases the quality and antioxidant capacity of
golden kiwifruit.

Conclusions: Conclusively, combined foliar application of urea (1.5%) plus zinc sulfate (2000 mg
L™) and boric acid (1500 mg L™) at three stage can be used effectively to improve leaf nutrient status
and nutritional quality of golden kiwifruit.

Keywords: Ascorbic acid, Antioxidant capacity, flavonoids, total phenol.
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measurement (ds.m™®)(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) matter (%) Texture (%) (%) (%)
0-30 539 027 12 6.25 5 108 172 35 0.90 Loamy sand 63.2 28 8.8
30-60 525 - -- -- - - 188 35 0.59 Loamy sand 63.2 28 8.8
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Table 2. Analysis of variance for effect of foliar application of urea, boric acid and zinc sulfate on dry weight and
accumulation of elements in the leaves and fruit of golden kiwifruit

Mean squares

Source of variation df

N (Leaf) N (Fruit)  Zn (Leaf) Zn (Fruit) B (Leaf) B (Fruit) DwW
Block 2 0.05" 1879 47.2" 0.11" 1143"  0.01ns 9.21™
Fertilizers 6 0.08” 8915 1117 0.37" 79.8" 0.02" 6.77"
Error 0.01 736.1 10.64 0.03 17.33 0.006 0.86
CV (%) - 3.38 1.16 6.36 8.79 9.15 9.06 5.42

*AM)J&)@JL&J:-‘

K R N . ®% NS
Tl 3 b e 5 b e b S Se T

ns, * and **: Non significant and significant at the 5% and 1% probability levels, respectively
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Table 3. Analysis of variance for effect of foliar application of urea, boric acid and zinc sulfate on dry weight and
biochemical traits of golden kiwifruit

Mean squares

Source of variation df Tss A TSSITA  Firmness ,:(\:si(c:jorbic ;‘ligt/agnoids ;r?(ta?llols s?:zs;lging
capacity

Block 2 0.26™  0.001™ 0.12" 0.01" 159"  0.84™ 0.09™  3.24"

Fertilizers 6 754" 0.019™ 1.87™ 012 1445™ 456" 199" 776"

Error 2.19 0.017 126 0.027 66.64 0.41 0154 834

CV (%) - 13.78  7.67 17.71 13.07 7.91 9.25 7.05 5.26

*‘J“’)J‘-{i)@JL&?‘éaw):)lawjj\g@”ﬁ;%jgwjns
" *and *: Non significant and significant at the 5% and 1% probability levels, respectively
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Table 4. Mean comparison of effect of foliar application of urea, boric acid and zinc sulfate on the accumulation of
elements in the leaves and fruit of golden kiwifruit

N (% DW) Zn (mg/kg DW) B (mg/kg DW)

Treatment Leaf Fruit Leaf Fruit Leaf Fruit
T, (control) 2.69° 0.2255" 43.3° 1.53¢ 36.3° 0.76"
T, (Urea) 2.97% 0.2394° 48° 20 41.7% 0.82%
T3 (Zink sulfate) 2.81% 0.2285" 582 2.3% 44,3 0.81%
T4 (Boric acid) 2.93% 0.2291° 46° 1.63¢ 50.6° 0.94°
Ts(Urea + Zink sulfate) 3.06® 0.237° 57.7° 2.42 48,7 0.77°
Ts(Urea + Boric acid) 3.16° 0.2369° 49° 1.7 50.4% 0.795®
T, (Urea + Zink sulfate + Boric acid) ~ 3.06® 0.2371% 56.7° 2.23% 48.4% 0.90%

Ayl g sl Aoy == d‘“ﬁ Sl O3l ol alie Gy s e, Sle Sz o 33
Means with the same letters in each column is not significant difference by Duncan test at 5%.

(Smith et al., 1988) (o g JKui5 5 ) Sl 55 g S5005 SLSE S a5 s slozaly O Jga

Table 5. Guide to interpreting the decomposition of kiwifruit vines in summer (after fruit formation)
(Smith et al., 1988)

element Deficiency Low Optimal High Poisoning
N (% DW) <15 15-22 22-28 28-55 >55

Zn (mg/kg DW) <30 15-30 > 1500

B (mg/kg DW) <20 20-40 40-50 50 - 100 >100
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Table 6. Mean comparison of effect of foliar application of urea, boric acid and zinc sulfate on DW and biochemical
traits of golden kiwifruit

Treatment (DO/\S/ -(rBSr?x°) TSSITA (Fllg%rrlr?;)s
T, (control) 14.67° 13.03" 7.12° 0.9°
T,(Urea) 16.67° 11.83% 6.73% 1.3%

T3 (Zink sulfate) 16.51° 11.17%® 6.53% 1.2%¢

T, (Boric acid) 16.47° 11.3% 7.05% 1.17%
Ts(Urea + Zink sulfate) 19.37° 10" 6.22% 1.5
Ts(Urea + Boric acid) 17.63 8.23° 4.86° 1.43%

T, (Urea + Zink sulfate + Boric acid) 18.21% 9.6" 5.86% 1.3%
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Means with the same letters in each column is not significant difference by Duncan test at 5%
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3. Total soluble solids (TSS)
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Fig 1. Effect of different foliar application of urea, boric acid and zinc sulfate on ascorbic acid content in golden
kiwifruit
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Fig 2. Effect of different foliar application of urea, boric acid and zinc sulfate on total flavonoid content in golden
kiwifruit
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Fig 3. Effect of different foliar application of urea, boric acid and zinc sulfate on total fenol content in golden kiwifruit
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Fig 4. Effect of different foliar application of urea, boric acid and zinc sulfate on DPPH scavenging capacity in golden
kiwifruit
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