Korean Journal of Environmental Agriculture

Korean J Environ Agric. 2022;41(3):158-166, https://doi.org/10.5338/KIEA.2022.41.3.19

Online ISSN: 2233-4173

Published online 19 August 2022, Printed 30 September 2022 Print  ISSN: 1225-3537
Research Article @CrossMark Open Access
o] X OF O] & SISEA Al E A
L 7|9 F4UX| EY Y & sistda 34 £
=8, 0|53, HEs

Soil and Leaf Chemical Properties and Fruit Quality in Kiwifruit Orchard
Hong Lim Kim', Mock-hee Lee and Kyeong-Ho Chung (Namhae Branch, National Institute of Horticultural and
Herbal Science, Rural Development Administration, Namhae 52430, Korea)

Received: 22 June 2022/ Revised: 3 August 2022/ Accepted: 12 August 2022
Copyright (© 2022 The Korean Society of Environmental Agriculture
This is an Open-Access article distributed under the terms of the Creative Commons Attribution

ORCID
Hong—Lim Kim
https://orcid,org/0000—0001-9136—1327

Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is

properly cited.

Abstract

BACKGROUND: Kiwiftruit is a fruit tree with relatively
small cultivation area in Korea and researches on its soil
and physiology are very limited compared to those on cul-
tivar development. Therefore, there are limited in-
formation for farmers to cope with the reduction in pro-
ductivity due to various physiological disorders and pre-
mature aging. This study was conducted to investigate the
soil and leaf chemical properties, and fruit characteristics,
which will be used as basic data for stable kiwiftruit or-
chard soil management.

METHODS AND RESULTS: The soil and leaf chemical
properties, and fruit characteristics were investigated for
two years in 16 kiwifruit orchards growing ‘Hayward’
(Actinidia deliciosa) in Jeollanam-do and Gyeongsangnam-
do. Soil and leaf samples were collected in July and fruit
quality was investigated by harvesting fruits about 170
days after full bloom. The average soil chemical proper-
ties of kiwi orchards were generally higher than the rec-
ommended level, except for pH, and especially, the ex-
changeable potassium reached about 300% of the recom-
mended level. The proportions of orchards that exceeded
the recommended level of soil chemical properties were
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63,31, 100, 69, 94, 88 and 69% for pH, EC, organic con-
tent, available phosphate, and exchangeable potassium,
calcium and magnesium, respectively. Thirty-three per-
cent of orchards had more than 100 mg/kg of nitrate nitro-
gen in soil. Available phosphate in soil showed a sig-
nificantly positive correlation with leaf nitrogen, phos-
phoric acid and calcium content, but showed a sig-
nificantly negative correlation with leaf potassium
content. The magnesium content in the leaves was sig-
nificantly correlated with soil pH. The highest fruit
weight was observed in about 25 g/kg of leaf nitrogen
content which could be attained when plants were grown
on the soil containing about 100 mg/kg of nitrate nitrogen
content. The average soluble solids content among 16
orchards was 9.58 °Brix at harvest and 13.9 °Brix after
ripening, which increased about 45%, and the average
fruit weight was about 110 g.

CONCLUSION(S): For fruit quality, fruit soluble solids
(sugar compounds) content was significantly correlated
with leaf potassium content, fruit hardiness with leaf total
nitrate, calcium and magnesium, and fruit titratable acid-
ity with leaf magnesium; however, leaf calcium and mag-
nesium negatively affect the soluble solids contents in
fruits.
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Table 1. The average soil chemical properties in 16 kiwifruit orchard soil

pH EC oM Av.P,Os Ex.Cation(cmol /kg) NH,-N | NOs-N
(1:5) dS/m g/kg mg/kg K Ca Mg mg/kg
R- range’ 6.0-6.5 2.00]3}F 25-35 300-500 | 0.5-0.8 | 5.0-7.0 | 1.5-2.0 - -
Mean 6.46[I 2.25 51.8 222 12.0 2.79 18.4 160.6
+0.18 +0.60 +1.80 +0.33 +1.13 +0.27 +1.79 +48.9
n=16, "SE

'6-year-old recommended range(http:/ /soil.rda.go.kr/soil /index.jsp)

Table 2. The percentage distribution for the ranges of chemical properties in 16 kiwifruit orchard soil

o Range of
Component Distribution(%) optimum level
>5.5 5.5-6.0 6.1-6.5 6.6-7.0 7.0<
pH 6.0-6.5
6 25 44 19
>1.0 1.1-1.4 1.5-2.0 2.1-24 2.5<
EC >2.0
50 13 0 31
>15 15-24 25-35 36-46 46<
oM 25-35
0 0 19 81
>100 100-300 301-500 501-700 700<
Av.P,0s 300-500
0 19 0 69
>0.31 0.31-0.50 0.51-0.80 0.81-1.10 1.10<
K 0.5-0.8
0 0 13 81
>3.1 3.1-5.0 5.1-7.0 7.1-9.0 9.0<
Ca 5.0-7.0
0 6 13 75
>1.0 1.0-1.4 1.5-2.0 2.1-2.5 2.5<
Mg 1.5-2.0
0 0 6 63
>11 11-50 51-100 101-150 151<
NOs-N -
0 44 0 38
n=16
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Table 3. Correlation coefficients among chemical properties in kiwifruit orchard soil

EC OM Av.P,0s Ex. K Ex. Ca Ex. Mg NOs-N

pH -0.62** 0.35 -0.54* -0.48 0.63"* -0.27 -0.55*

EC -0.21 0.44 0.62** -0.02 0.57* 0.84**
OM 0.10 0.23 0.44 0.27 0.05
Av.P,0s 0.40 -0.05 0.28 0.56*

Ex. K 0.03 0.63** 0.83**
Ex. Ca 0.10 0.08

Ex. Mg 0.66**

n=16, Significant at * **p < 0.01; *p < 0.05
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Table 4. Correlation coefficients between leaf chemical properties and kiwifruit orchard soil

T

> Qs Sk A
tick

T-N P K Ca Mg
pH -0.45 -0.02 0.28 -0.34 -0.63**
EC 0.34 -0.33 -0.42 0.23 0.47
oM -0.03 0.04 0.02 0.15 -0.09

Av.P,0; 0.60* 0.52* -0.73** 0.57* 0.47
Ex. K 0.40 -0.10 -0.24 -0.06 0.30
Ex. Ca -0.13 -0.08 0.05 -0.11 -0.32
Ex. Mg 0.39 -0.34 -0.48 0.01 0.48
NO»-N 0.34 -0.12 -0.31 0.14 0.33

n=16, Significant at * **p < 0.01; *p < 0.05
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Fig 1. The relationship between leaf N, P, and K and kiwifruit orchard soil and, their effects on fruit weight.
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Table 5. Correlation coefficients between leaf mineral content and fruit characteristics

Soluble Titratable hadness fruit weight
solidsTcontent(°brix) acidity(%) (kg/cm?) (g/berry)
T-N -0.48 0.58* -0.11
P -0.31 043 0.30
K 0.55* -0.63** -0.43 0.49*
Ca -0.66** 0.55* -0.01
Mg -0.57* 0.63** 0.51* -0.27

n=16, Significant at * **p < 0.01; *p < 0.05
" Soluble solids content before ripening

Table 6. Soluble solids content, titratable acidity, hadness and fruit fresh weight in 16 kiwifruit orchards

Soluble solids content Titratable acidity Hadness Fruit weight

(°brix) (%) (kg /cm?) (g/berry)

Before-ripening  After-ripening Before-ripening After-ripening Before-ripening After-ripening
108.5+8.85
9.5842.137 13.940.96 1.54+0.56 0.52+0.16 2.5740.66 1.07+0.19

" Standard deviation
W AE ST 2 AEIMAN Al B AR 59 ‘Hayward’ 2Hde] A& st el vl
e Ueth vidle A 9 Aok 2 A 170de] viel2 AstaL glem, o] A7) #5-& 100-120 g,
UerdA et B gl o] AlE ekl T4 A A F TR oF 7-8 °Brix, AT S 1.78% W9

7191 4 A71= S A9 8o ize] vlA|
= ko] FAH36-38], &1 A, QWY ZF TEla vk
G ATS A= Aow oA QrH43]. B ArE
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