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Article Info ABSTRACT

Article type: Background and Objectives: Calcium is one of the required elements in
Full Length Research Paper  kjwi fruit and it can be considered the most important mineral element that
is involved in determining the quality of the fruit. One way to improve the
quality and firmness of the fruit texture is to foliar feeding kiwifruit vines

Article history:

Received: 11.11.2024 during the fruit growth period. Therefore, this study was conducted to
Revised: 01.01.2025 investigate the effect of the type of calcium fertilizer source on the
Accepted: 01.21.2025 guantitative and qualitative characteristics of kiwifruit of the "Hayward"

cultivar at the time of harvest.

Keywords: Materials and Methods: The experiment was conducted as a factorial
Fruit texture firmness, . . . - -

Fruit weight design in a randomized complete block design with three sources of
Soluble solids, calcium supply including calcium chloride, calcium nitrate and calcium
Vitamin C silicate (With a concentration of 1.36 grams of calcium in one liter of

ordinary water and equivalent to a calcium chloride spray solution with a
concentration of 5 parts per thousand) and 3 replications and two foliar
spraying times. The first time: the beginning of foliar spraying in the fast
growth phase of the fruit and in the second time, the beginning of foliar
spraying in the slow growth phase of the fruit It was done on kiwi fruit
vines. Two weeks after the end of foliar spraying, leaf sampling was done
and nitrogen, calcium elements were measured in the leaf. After the
amount of soluble solids reached 6.2%, the fruits were harvested and
qualitative and quantitative characteristics including fruit weight, fruit skin
color, soluble solids (TSS), fruit dry matter percentage, fruit texture
firmness, titratable acidity , the amount of vitamin C, total fruit phenol,
fruit nitrogen, fruit potassium, fruit calcium and fruit phosphorus were
measured.

Results: The results showed that foliar spraying of calcium treatments had
a positive effect on increasing calcium and nitrogen in leaves and fruit.
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Calcium nitrate and calcium chloride treatments increased fruit weight by
21% in the first fruit growth phase. The highest fruit texture firmness was
observed in calcium chloride and calcium nitrate treatments in the first
phase of foliar spraying. The highest percentage of fruit dry matter
(Regardless of the time of spraying) was in the calcium chloride treatment.
Calcium nitrate treatment increased the titratable acidity of the fruit by
11% compared to the control. Foliar spray treatments in the first and
second phases of foliar spray had no effect on the amount of soluble solids.
Vitamin C was highest in the first phase of foliar spray in the calcium
chloride treatment and in the first and second phases of foliar spray in the
calcium nitrate treatment. Foliar spray also increased the amount of phenol
in the treatments compared to the control treatment.

Conclusion: Based on the results of this study, it can be said that foliar
spray of calcium treatments during fruit growth had a positive effect
on the quality characteristics studied compared to the control treatment.
Foliar spray of calcium chloride showed a better effect on the quality
characteristics of the fruit. The effect of foliar spray of calcium sources in
the first phase of fruit growth on the quality characteristics of the fruit was
better compared to the second phase of fruit growth. Due to the storage of
kiwifruit in cold storage and considering the importance of fruit shelf life
in cold storage and the positive effects of calcium foliar spraying on fruit
firmness, it is recommended to spray calcium chloride foliar spray during
the fruit growing season in kiwifruit orchards.
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Table 1. Physical and chemical properties of soil for field experimental design.
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Table 2. Concentration (gram/liter of water) of different sources of calcium.
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Table 3. The results of analysis variance (mean square) of different sources of calcium on the amount of
nutrients in the leave and fruit of kiwi.
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Table 4. Comparison of the average effect of calcium fertilizer sources on leaf nitrogen and calcium.
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Table 5. Mean comparison of interaction effects of calcium fertilizer and time on fruit calcium.
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U_ i d ’ Calcium Calcium Calcium Caleium o Gontrol x Treatment x
Calcium Calcium nitrate x nitrate x chloride x  chloride x time 2 time 1 time
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time 2 time 1
30 oS
0.48" 0.48" 0.41° 0.34° 0.66° 0.68° 0.27" 0.29° Fruit
calcium
nmjibéu;jﬁjmﬁﬁ&bjéu)w;l Sl 4 @LJ 10 4o 69.;5 6"”@5/}.’.3
B r-“ L}L‘) DL )L&gj deﬂ J:'l Jy?:r-“ D9 @Lﬁ.w‘euob)_ﬂ-\gj).lz-jbeﬂ&s_};;qs
d..'.'.:.,\.:.wl (S osle Aoy c‘-;?.é..- Lb).) 6“;}1) e p oL L;‘:'k-idjl"“’ r_:.‘.ls Cﬂ Cj_: le sls QL\.’;_;
I 5 C by Wshme dalr slse Ol 25 L6 Jols S5 sle ol climalas opn S sla S5
(V JJJ})J\.&)\)L;MJS S )‘.)L;'aubja

abls g O3 3 (5355 g (S S SRy Fp g peelS A mls (Sla o :0ke) ilsls 48 i - g

Table 6. The results of analysis variance (mean square) of different calcium sources on some quality
characteristics of Kiwi fruit at harvest time.
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Time
Olej x Hled
06™  03® 31057  10.76** 046" 0.003" 0.19" 1.04” 56" 3 Treatment x
time
Lo
0.76 0.58 39.54 2.07 0.05 0.0007 0.04 0.08 0.62 -
Error
i 2
213 -6.69 6.76 2.72 1.96 2.29 1.17 3.02 0.89 - (Ae)3)

Coefficient of
variation (%)

wf.»L:» o3l ) ol 0550 SIs g 5 Ao ys 0 CE.,.J: O35 Jls gme ho s ) JL».:;-\CJ@«): O35 I3 sme sdasylis S 3 o™
(e LSS e

** * and ™ Significant at p < 0.01, significant at p < 0.05, and non-significant, respectively (each data is the average of
four replications)
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Table 7. Comparison of the average effect of calcium fertilizer sources and time on some fruit quality
characteristics at harvest time.

el sl 50 4 Aol
s C opalus S osbe - O3 asles
J sl Ol 25 5
Phenol Vitamin C  Total soluble Titratable Dry matter ~ Firmness ~ Weight Treatments
(mg/100g)  (mg/100g)  solids (°Brix)  acidity (TA) (%) (kg/cm?) (gr)
I obes :
58.90° 52.08 6.96° 1.16% 14.96' 828°  77.01° Sl SlesocaS 0s
Control x first time
MLt x 3.5 ¢
60.37° 50.15 6.90° 1.13° 14.90' 8.11°  78.28° £22 325 Qo
Control x second time
I Oley (....Als
116.48° 55.86% 6.10° 1.15% 19.63° 10.04®  93.447 ol Bl Xl IS
Calcium chloride x first time
s
107.30° 50b 6.90° 1.14% 19.53° 958°  90.73° 092 Loy X oS LIS
Calcium chloride x second time
I Ole s ol
89.29° 56.50° 7.10° 1.29° 1853 1043 93.50° ol Sla xpelS 222
Calcium nitrate x first time
ol P“”“‘LS ol s
113.04% 55.57° 7.06° 1.19° 18.10° 8.55° 94.61° f2 Sk = s
Calcium nitrate x second time
| Ole s s
92.30° 51.37° 6.00° 1.18® 16.90° 071> goepr OIS Sk
Calcium silicate x first time
Ol oS
106.30° 51.70° 7.00° 1.16% 16.06° 856°  89.44° £33 Qled xS S

Calcium silicate x second time
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