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Abstract: Peaches are deciduous trees in the Rosaceae family that grow in many regions
of the world, valued for their fruit, which is consumed in a variety of forms, incduding
fresh, canned, and dried. In Korea, peach cultivation has been expanding, with new
orchards often established on former rice paddies or upland fields. This study examined
the soil environment of major peach cultivation areas in Korea to analyze soil character-
istics that have a significant relationship with peach fruit quality and fruit physiological
disorders. The results showed that 43.4% of orchard soils were previously rice paddies,
with frequent applications of organic fertilizers, mostly compost. Soluble solid content,
which is important for peach marketability, was negatively correlated with fruit water
and nitrogen levels, which were significantly higher in orchards established on former
rice paddies. In addition, physiological disorders such as leaf chlorosis were identified
as problems caused by poor drainage. Therefore, it is recommended that active water
management should be carried out in consideration of the previous land use of peach
orchards to improve fruit quality.

Keywords: Correlation analysis, Orchard, Peach, Sugar content, Water management

N E

S5ote Aol Soh= <
AASAY, B2, AT %— Fek e mom 18 % s %—357}
=2 TEolttl]. Haot Idofl= HIE}Uth 7] A&, /714 @

o, I ok dEd W vtedE 52 011114 e
zozoL% 7|1&, AAZ o g Esol AAko] g HEQ] 61.1%S 2}A|5}

376 https://www.korseaj.org

https://doi.org/10.5338/KJEA.2024.43.36
Korean J. Environ. Agric. 2024, 43, 376-385



https://orcid.org/0000-0003-3305-1691
https://orcid.org/0000-0002-6483-8123
https://orcid.org/0000-0002-9444-3085
https://orcid.org/0000-0003-1765-1355

Article

o g/&%k— Kol loh34]. 9] % 1980t Hzof & Akt
7|2 210,345 tonT} 20,636 ha® A &Z Q] AFLSA|S Ho|1

o, A, olgeol, U, €], 124 5o] Lo W
zolgon, 20194
w53 YAXE, A3} BopAe] w3} wo] Telow WsjaluA

=
A WAL Z+7F 88,692 tonT} 10,359 ha 5= ]313
UTH5]. HA EFors Aulicts H2 FE AR o] Ho l £
A H2o] FHiEqlon, 53] F& 110401 olZ gt @dol IA YetstHe].

2BAO A A YL £2 T4 S AHol= Zolw, Hao] F4 42 Aulirle A+ Eokd 7P &
30|t} Yoon 58 £AH7IO| W2 ol I st AH|RRY] 18 ARFO R 749%7F O] G E FAAIRTHL
SHoI o, iRt 51.2%= oA 5] Eot 1A gro] HoXthal XA sto] thro] AB|AM= Al fEEE 5ot
9] gof] ERto] QUrh= ¥hE-S H Qi AWk o g AO) 2pa Gle= £, AR, 25, A4 9 59| IS Yol Wtk

Ry

LI

Aphs o] R BASNoIA Bk FoIT 7180] 42w o] AYHT T FHstul(s), EEE Ak Aujek}
B0l 4% v B} PEsk S78He 202 LelA Jto-11]. Bsot Tle] S NHE TS EF Wl /184 I,
2% 32 5 9% U T A2l 95 Ao2 e o AL B S FGE By 429 A2 U

7 Wkgsto] Aavt ekebd #Hle] Frrt BaFeld shs4do] Ykl 748kl o, Vashisth S13]2
E50| o4 TFE I Ak AH|9] JFo] glgout, HESharp EF-E AAA|H|F S712 G4

. mmslol g0l 340] Fel TIAL B0 FFS Aclolt EF0l Aolo] o Q4 A FEE el ol
Apefolct
3, Aot QA HBoly] o] Y Al £ B4, A4 W, SREA 5 o 54 Telsio} Al Bk
#40] o 422 LA dor], Eyo] Ui 57143 sl £ EUIA T Aithe]. o|efat AYoIA] =t wolg]
B OIS Aot TR YA Hoote) 3 Pkl AR AL LIAD ek £ Aot A A A
AN RN A ololal o oiis) B @5 dol 34 Holo) A UF B AT A} FEA
e AFmtolct, FUOA AMIEE B0t B5 F EATES to] B2 ol AMHL A AFEME 34 F o

St Bl T 7 oSt Qe Heh & GRS AF BFEAE Aol 0 A 4AE AYOE
Bo} 719lo] B9k 9 ThAl 2 Hy ARl phAlo] ZAL HASIYT, o]S RAF QRIS 7} Ale AT HAS Este] Biol
ZA0] "R 9 EYFE AAE A} shgot

M= 5y

I MEZUE S50t = THHY AFX| op 22| 3igh ZA

=Y AFSEWE B0HPrunus persica L. cv. Kawanakajima Hakuto) =9 A8 AHX]9] 7 #2] d3S ZARSIUA} 7| 2]
AAE Egof Al WA 57 45 st 67 AgS At ATE A2 45, &3, Ak, 45 o, Aol
oH, F 1367l 57 LR Hoot o ARE FASAT 8 HEe Eaote] Bl Au YA (=, & ) R
B7lolA WSk YR AL B9 Wel, o ISA 5 28 BAS B7h AR E= 9T Falslo] 2A

L NS E S50t £ Ml L% 2t £ £, atA 3l F £4 =AL

U AFEHE Bgol 38 Al 44| o] B 54 5:*}'3} Ab I JE7F AE 57 S A WA VIEe R
2971 &7F ARSI 57 AR Al I EFY] A YA RE 2 FESITE AL s7ho] tisiAe ZHau]
7] < EE 30 cm ZHO7HA| @A ol&35to] B AES 3uhE AFSHA. fa EAS o] §AE2 ol8st] AWtS7t
A19] Zlol5 A5t 7Fslth AFT EYS 5E2UTHY s E AFRA £47Ie0 wet EY pHe BG4
ZSH5T9 HEE 152 S35to] 1A]7F ¥ & pH meter (ORION Model 720A, Thermo Electron Corporation, Beverly, MA,
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Table 1. Survey of major issues and cultivation site in peach production areas in Korea

Site of orchard

Region No of orchard Tree death Cold injury Poor drainage  Nutrient imbalance
Low land Up land

Woniju 21 1 10 333 14.3 28.6 76.2
Suncheon 23 4 19 348 174 25 47.8
Cheongdo 22 5 17 4.5 4.5 9.1 455
Sangju 21 15 6 238 19.0 2338 524
Icheon 28 18 10 429 143 39.3 53.6
Imsil 21 6 15 524 429 19 524
Ratio(%) 434 56.6 324 18.4 241 54.7
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Fig. 1. Major problems in the main peach production area of Korea. (a) wither, (b) cold weather damage, (c) frost damage on flowers,
(d) chlorosis on leaves, (e) accumulation of salts caused by overfertilization, and (f) compaction of soil in orchard furrow.

Table 2. Soil chemical properties and effective soil depth of peach orchards in major peach production areas in Korea

. pH EC oM Av. P05 Ex. cation (cmol* kg™ Effective soil depth (cm)
Region 4 3 3 Ca/Mg
(1:5)  (dSm™)  (gkg™) (mgkg™) K Ca Mg Furrow Ridge
Wonju 6.5% 03 31 431 0.7 55 15 37 14.6 40.0
Suncheon 6.4 0.4 43 451 13 79 21 4.0 25.8 38.0
Cheongdo 6.5 0.8 31 529 1.0 9.4 3.1 32 135 303
Sangju 6.8 0.5 27 481 0.5 7.3 23 33 14.1 328
Icheon 6.9 0.6 27 533 0.7 53 19 29 23.0 454
Imsil 6.6 0.5 25 501 0.6 6.7 2.1 37 18.0 434
Average 6.6 0.5 31 488 0.8 7.0 22 35 18.2 383

TEach value represents the mean of 3 replications.
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Table 3. Pearson’s correlation coefficient (r) between among soil chemical properties of peach orchards in major peach production

areas in Korea (n=29)

el sl pH EC oM Av. P,0s Ex. cation (cmol” kg ) NH,-N NOs-N
propertles K Ca Mg
EC 0.28
oM -0.03 0.05
Av. P05 0.20 0.49% 027
K 017 0.64%%% 0.42* 0.55%*
Ca 0.44* 017 034 0.39* 031
Mg 035 0.14 0.21 0.23 0.19 0.89%%%
NH,-N -0.07 0.51% -0.10 0.30 0.05 0.03 0.08
NOs-N 0.24 0.89%%% 0.06 0.21 0.56** 0.03 0.03 0.45*
Ca/Mg -0.07 -0.10 0.10 -0.04 -0.09 0.1 -0.46* -0.05 -0.06

*p<0.05, **p<0.01, ***p<0.001
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Table 4. Pearson’s correlation coefficient (r) between soil chemical properties and nutrient contents in leaves and fruits of peach

(n=29)
Soil Ex. cation (cmol* kg™')
Leaf pH EC oM Av. P,Os 7 & Mg NH4-N NOs-N Ca/Mg
N -0.16 0.21 0.57** 0.24 0.47%** 0.08 0.10 -0.29 0.19 -0.29
P -0.31 -0.32 0.03 -0.51** -0.12 -0.40% -0.38* -0.43* -0.16 0.26
K 0.39* 0.19 0.10 -0.11 0.28 -0.04 0.04 -0.36 0.17 -0.24
Ca 0.20 -0.32 0.31 -0.31 -0.08 0.06 -0.09 -0.39% -0.27 0.31
Mg 0.11 -0.27 0.33 -0.30 -0.01 0.01 -0.01 -0.31 -0.21 0.16
Soil Ex. cation (cmol* kg™')
E- pH EC oM Av. P,Os - o Mg NH4-N NOs-N Ca/Mg
N -0.14 0.09 0.30 0.15 -0.04 -0.17 -0.25 -0.06 0.12 0.09
P -0.09 -0.14 0.34 -0.10 -0.12 -0.13 -0.17 -0.21 -0.05 0.23
K 0.23 0.23 0.29 0.31 0.18 0.10 -0.02 0.05 0.18 0.19
Ca -0.05 -0.31 0.32 -0.40 -0.05 0.12 0.1 -0.45 -0.23 0.08
Mg 0.13 0.29 0.01 0.20 -0.05 0.04 -0.01 0.19 0.27 0.14

*p<0.05, **p<0.01

380 https://www.korseaj.org

https://doi.org/10.5338/KJEA.2024.43.36

Korean J. Environ. Agric. 2024, 43, 376-385

oJ:O‘I
Qe EopozyE A



Article

Table 5. Pearson’s correlation coefficient (r) between nutrient contents in leaves and fruits of peach (n=29)

Leaf

Fruit N P K Ca Mg
N 0.26 -0.02 0.14 -0.05 -0.12
0.13 0.47** 0.24 0.32 0.41*
K 0.05 -0.08 0.35 0.14 0.20
Ca 0.17 0.54** 0.36 0.64*** 0.67***
Mg -0.04 -0.10 0.15 0.02 -0.05

*p<0.05, **p<0.01, ***p<0.001

Table 6. Pearson’s correlation coefficient (r) between nutrient contents in leaves and fruits and fruit soluble solids content of peach
(n=29)

it Leaf nutrient N p K Ca Mg
Soluble solids content 0.09 0.02 -0.19 -0.21 -0.17
Fruit nutrient
Fruit N P K Ca Mg
Soluble solids content -0.52%% -0.33 -0.35 -0.19 -0.57*%%
*p<0.01
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Fig. 2. Relationship between nitrogen content and soluble solid content of peach fruits. The solid line and solid circle indicate the re-
gressed primary linear equation and measured data, respectively.
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Fig. 3. Relationship between water content and soluble solid content of peach fruits. The solid line and solid circle indicate the re-
gressed primary linear equation and measured data, respectively.
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Table 7. Fruit characteristics of peach cultivated in orchard that oriented paddy and upland field (n=29)

Orchard soil Soluble soli.d content Acid content Hardness Water content
(°Brix) (0.1N-NaOH ml) (N) (%)
Paddy field 12.1 217 23.77 87.39
Upland field 13.2 2.18 19.92 86.57
t-test * n.s. ns. n.s.

' ns. denote not significant, *p<0.05
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Table 8. Nutrient contents in peach leaves under normal and chlorosis conditions (n=29)

Leaf condition N P K Ca Mg Na Fe Mn Cu Zn
(%) (%) (%) (%) (%) (%) (mgkg™  (mgkg")  (mgkg")  (mgkg™
Normal 3.1 0.20 2.83 1.71 0.45 0.001 63.45 66.75 7.07 27.94
Chlorosis 3.46 0.24 2.54 1.10 0.39 0.001 46.43 47.18 8.35 23.83
t_test Ex E * HKK¥ * n's. KKK * * n.s.

'n.s. denote not significant, *p<0.05, ***p<0.001

H8% s} AWSHe B9 CaC0:9) SETL HOHHIL ojol4] HCO 7} thef WAEh. oju) HCOrk &2 pH %
3 89 540 BHES PV, A2A0) B F45 ANAIHs). Teb Bol 39 o F8h B4 WAL =
A A% 799 e 247 439 FThAE So] AFE B Alo] olg Aow werE.

N Q

Foke A Al ol Aol AfEL oiste] Gz T4
A8T  SE FAU AR, SIS ot A B0l A4A02 B1SKD sloct ol ol Ao
A2E Belo] 2SI 97k ek web] B AFAAE ) Fa 2o} xﬂuﬂxu o gafo] Bgol 24
F9 9 34 Peigsiet RN WAV Ut EF 5L Agste] BASET 34 & 0] 434%2
Vg gskom, HUE FHOR & 4714 W& A¥) MES RSkt 1 23} B} *J%*;Ml FAT P FFS A5 S
% A5t $9] AUWAE nglon, o) 3 Y U7} =2 B9 K95 ot £ o g 2 22 A9
sleggoR g BAR BUNAC e I B IS AL Bl el A B S n) 434
g ¥t olfAol ¥ Ao WAL

m>~
r{o
ox
i)
oft
N
o
o
N
)
(]
oj
o
O
r
ofl
3 m
U
%
—Or‘
)

mlo
g
Y
Oir

:{
ik
o[:or
o4
Fl

ko

o

Data Availability: All data are available in the main text or in the Supplementary Information.
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