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Soil Chemical Property and Leaf Mineral Nutrient of Ginseng Cultivated
in Paddy Field Occurring Leaf Discoloration
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ABSTRACT : This study was carried out to investigate the cause of leaf discoloration occurring frequently in paddy cultiva-
tion. Chemical property of soil and inorganic nutrient component of leaf were analyzed on abnormal fields of 7 regions
where leaf discoloration occurred severely and normal fields of 7 regions among ginseng garden. The pH of abnormal fields
was strong acidic condition (pH 5.51) compare to normal fields of slightly acid condition (pH 6.42). Calcium and magnesium
content in abnormal fields were lower distinctly than that of normal fields, while EC, organic matter, phosphate, and potas-
sium content showed not distinct difference between abnormal and normal fields. Whereas calcium and magnesium content
were distinctly high in normal fields, both of potassium and iron content of ginseng leaf were distinctly high in abnormal
fields. In particular, iron content of abnormal fields was more 1.94 times in soil, and 3.03 times in leaf than that of normal
fields. In soil chemical property, there were significant negative correlation between leaf discoloration ratio and soil pH, and
there were also significant positive correlation between leaf discoloration ratio and iron content. In ginseng leaf, there were
highly significant negative correlation between leaf discoloration ratio and calcium content, and there were also highly sig-
nificant positive correlation between leaf discoloration ratio and iron content.
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7} Bt} (Lee et al., 2012b).

EEGIME 4t Yol Bol sk 52 Hite| 34
TR 8 A= 20E 5o giiEdd], =EYelie
WESET Ol pH7} Yol 2ksld (Fe)e] 8all=7F 57t
Hlog B8 & M4 E ko] okt (Lee e dl,
2012b). B3, B AujA] Gt iR ESRS £3
AA BEGFEN Sofl 33 (Fe?') o] EoAnz Hol
Y 571 A (Ryu, 2000).

He HE B9k o] 29% Aw EAsh, A FRE
Egolr e it 4kskEe] #4181 [Fe(OH);] FEIZ <41
sh=dl, o] Ak pH7F 1 Z4s 1,0000) o =7] HA
= o)& lsf He] F7F FRE A ANt $eE
ot 28y pH7F S Q7180 R HH Br|RA0] 2
o} WRIA R 37HE 9 [Fe(OH)10 2 FxE]o] Hol AYF
471 SADT} (Olsen er al., 1981). B2z 22 714
B o] EYor= gednkgo] dojuf He] FilslES R
A=A o] FFox H'e] ARVE FHHEEE pHe SRt
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Table 1. Ginseng age and soil texture of ginseng farm investigated for this study.

Region  RLD' (%) Ginseng age Soil series . ,SO” texture .
Surface soil Subsoil Drainage class

Goesan 1 1.0 5 Gangseo (Gt) Loamy sand Sandy loam (brown) Moderately well drained soils
Goesan 2 1.0 6 ” ” ”
Eumsung 1 0.0 4 Jisan (JiB) Loam Clay loam (grayish brown) Imperfectly drained soils
Yecheon 1 0.5 5 Yecheon (YdB) Sandy loam (gray) Poorly drained soils
Chungju 1 1.5 3 Deog-pyeong (DyB)  Silt loam Clay loam (grayish brown)  Moderately well drained soils
Chungju 2 2.0 2 Seogcheon (SE) Loam Sandy loam (gray) Imperfectly drained soils
Chungju 3 0.5 3 " ” ”
Namwon 1  85.0 6 Sachon (SfB) Loam Sandy loam (grayish brown) Imperfectly drained soils
Yecheon 2 70.5 4 Haenggog (HM) Clay loam (brown) Moderately well drained soils
Goesan 3 90.0 3 Gangseo (Gt) Loamy sand Sandy loam (brown) ”
Chungju 4 50.0 3 Seogcheon (SE) Loam Sandy loam (gray) Imperfectly drained soils
Chungju 5 50.0 3 " ” ”
Eumsung2  85.0 6 Jisan(JiB) Clay loam (grayish brown) ”
Eumsung3  82.5 6 4 ” ”

TRLD ; Ratio of leaf discoloration.
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Institute of Agricultural Science and Technology, NIAST,
20000 WL H, Fe, Mn, Zn 2 Cuo] AL ohew) duot 3 oFE
2t BEFAEE T8 B4 F 20 mesh 2 A S 53}
g the ol miAlEAl Zob E4Ee® ARRTE AR 10 1. 50| Wllst =EU9| sloly] S

¢

g< 100mb AHzhEetsae] H&getal &9 (0.IN HCI) Table 2014} 7ol A4F =AY F7FE ol 5 EAJo]
50m¢ F7F 3 2 % 30T 1217 I8 3 Toyo No. Ak 2 @ WA A 3 ”“go] A9l Q= A
5BE o433le] ICP-OES (Intergra XMP, GBC, Australia)= ol ¥4 (AA XA Melsle] Eoko] 5L HlwEA e

=38}, Ade g3 Pk EY pHe 35 24 ¥Ho] 551 (4%

AEA o] FAEE BAE flste] AxE AE 03¢5 AESE A EZ 642 (MMM BEFET vl W9k
st 100md volumetric flaskell ¥ 3 H,SO,-Salicylic 4, A3 29| pH= 94 10 2SS AYs 25 6.0 ©]
acid 3.3 m0 2 52] Hal3le] oz} (Whatman No. 6)3F T2 Ao 2 naby Eolln) dubrog 2] Egeds 4 3
SHTE 108 gAY 4= CFA (Auto analyzer 3, o Bl vehaL ke EdfellXe H AE S W

ermany)g o] &3t 665nmolA SFEE AL, <At El7] #]2ul (Takahashi er al., 2001), pH7} 1 Hox|HA
S UV-Spectrometer (Hitachi, Japan)Z ©]-&-3}o] 880 nm oA Fe''2 &3l=rt S7ksked 1,0008] © %7] 4A HE=Z

FAEE =43 K, Ca, Mg, Fe, Cu, Mn 2 Zn¢] &  (Olsen ef al., 1981) AH EQr = EYQ]A}0)| EAsh= A
Z& ICP-OES (Intergra XMP, GBC, Australia)S ©|-8-3}] M (FeOy)ZHE & o] (Fe*)ol 44 &al=o] vt &
=435 ) Asl7F YePdth (Kim and Guerinot, 2007).

Table 2. Comparison of soil chemical properties between ginseng garden occurring leaf discoloration and normal ginseng garden made of

paddy soil.
Division _ oH B OM PO, Ex. Cﬁ%’“ (mg/ke)
by leaf Region 1 ds K K (cmol”/kg)
discoloration (1:5 (dS/m) (gke)  (mg/ke)
1SCO K Ca Mg Fe Mn 7n  Cu
Goesan1 636 150 194 1072 054 586 254 7772 4411 212 22.61
Goesan2 715 203 186 3688 0.3 849 269 7196 2446 244 3.22
Eumsung1 464 083 145 448 015 247 086 22776 1536 1.12 1.5
Normal Yecheon1 694 058 133 1567 012 931 351 4943 1357 051 1.38
iy Chungiu1 720 113 168 2059 061 578 187 4738 1499 147 347
Chungiu2  6.01 0.88 234 237 042 493 141 10376 2229 319 251
Chungu3 661 076 193 183 032 517 182 6754 3663 294 192
Average 642 110 179 1322 033 600 210 9222 2449 197 5.19
C.V. 13.9 459 189 952 620 382 420 680 480 49.8 1488
Namwon1 449 125 177 520 030 244 076 21680 13.70 089 2.15
Yecheon2 615 167 104 949 013 630 1.83 86.06 17.59 0.57 21.89
Coesan3 582 174 153 574 028 450 198 69.15 5997 505 2.79
Chungiu4 571 166 239 2150 0.88 475 175 15563 1844 1.83 428
Abnormal

fields® Chungju 5 6.54 0.82 1.67 136.7 057 392 153 7698 1629 0.78 277
Eumsung 2 4.58 2.10 1.45 97.3 021 730 135 3216 131 136 144

Eumsung 3 5.25 0.54 1.15 76.9 012 782 094 3248 255 1.58 192

Average 5.51 1.40 1.57 104.3 036 529 145 17872 2351 1.72 532

C. V. 14.0 39.7 28.4 541 77.6 365 317 62.4 70.5 89.1 1384

LSD (0.05) 0.77 0.28 0.07 12.81 0.03 042 025 1487 152 0.19 052

’Normal field ; leaf discoloration was not occurred.
> Abnormal fleld leaf discoloration was occurred severely.
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Table 3. Comparison of mineral nutrients of leaf between ginseng garden occurring leaf discoloration and normal ginseng garden made of

paddy soil.
Division TN P K Ca Mg Fe Mn Zn Cu
by leaf Region
discoloration (%) (ng/kKg) --mrmrmrmrmemrneean
Goesan 1 3.32 0.173 2.395 0.927 0.216 175.6 982.1 90.7 14.0
Goesan 2 2.57 0.240 0.929 1.314 0.426 188.3 869.8 76.9 8.2
Eumsung 1 2.72 0.164 1.639 1.288 0.329 242.0 254.0 15.7 8.4
Normal Yecheon 1 2.69 0.185 0.992 1.450 0.392 335.0 528.6 47.9 7.9
fields* Chungju 1 2.90 0.159 1.939 1.829 0.229 134.4 118.9 176.8 1284.5
Chungju 2 2.74 0.138 2.112 1.272 0.224 166.9 132.0 231.4 1408.5
Chungju 3 2.15 0.178 1.230 1.807 0.403 165.5 203.4 26.3 129
AverageJ 2.73 0.177 1.605 1.412 0.317 201.1 441.3 95.1 392.1
C.V. 129 18.0 35.7 22.6 29.3 335 81.4 84.6 166.6
Namwon 1 2.83 0.152 2.132 0.895 0.201 487.7 855.6 77.4 11.7
Yecheon 2 2.85 0.149 1.276 1.294 0.357 558.9 205.5 26.5 5.2
Goesan 3 2.48 0.142 3.271 1.019 0.143 491.1 189.9 263.5 1553.7
Abnormal Chungju 4 2.52 0.132 2.744 1.196 0.221 833.9 268.4 276.6 1097.1
fields” Chungju 5 2.59 0.144 1.724 0.955 0.228 337.7 865.4 92.9 5.7
Eumsung 2 3.17 0.214 2.313 0.617 0.286 841.2 185.7 30.3 6.7
Eumsung 3 3.08 0.211 2.683 0.732 0.271 722.5 221.6 251 5.8
Averagej’ 2.79 0.168 2.306 0.958 0.244 610.4 398.9 113.2 383.6
C.V. 9.7 20.9 29.1 25.0 28.1 31.5 79.4 97.5 171.2
LSD (0.05) 0.42 0.15 0.33 0.20 0.06 40.65 17.56 13.68 69.92
’Normal field ; leaf discoloration was not occurred.

> Abnormal f|e|d leaf discoloration was occurred severely.
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Table 4. Correlation coefficients among leaf discoloration ratio and soil chemical properties in several ginseng garden of paddy soil.

RLD' pH EC OM P K Ca Mg Fe Mn Zn Cu
RLD 1.00
pH  -0.588"  1.00
EC 0317  -0.088  1.00
OM  -0384 0.156 0110  1.00
P -0.248 0534 0419  0.146 1.00
K -0.123  0.195  0.069 0.705" 0.168  1.00
Ca -0.129 0458 0110 -0.305  0.484 -0364  1.00
Mg  -0467 07607 0129  0.026  0.518" -0.028 0.652" 1.00
Fe 0.532° -0.853" 0.021 -0.266 -0.285 -0.266 -0.065 -0.684"  1.00
Mn 0063 0158 0179 0120 -0.213 0.022 -0.053 0212 -0307  1.00
Zn 0.004 0115 0.232 0385 -0.145 0.086 -0.099 0071 -0249 0.8377 1.00
Cu -0.022  0.182 0308 -0.128 -0.008 0.097 0.077 0247 -0.278 0229 -0.134  1.00

; Significant at the 0.05 and 0.07 probability levels, respectively.

RLD Ratio of leaf discoloration.

293



OIS - BPfE - O

A
=)

]

. HEX|
|

[m:
(L

- Zol= - 2

0o

Table 5. Correlation coefficients among leaf discoloration ratio and leaf mineral nutrients in several ginseng garden of paddy soil.

RLD’ TN P K Ca Mg Fe Mn Zn Cu
RLD 1.00
TN 0.190 1.00
P -0.102 0.244 1.00
K 0.531 0.279 -0.331 1.00
Ca -0.662"  -0.556" -0.157 -0.549" 1.00
Mg -0.390 -0.268 0.597°  -0.863" 0.430 1.00
Fe 0.820" 0.222 0.031 0.496 -0.626 -0.222 1.00
Mn -0.179 0.156 0.185 -0.229 -0.277 0.014 -0.262 1.00
Zn 0.028 -0.240 -0.581 0.579" 0.092 -0.655" 0.042 -0.209 1.00
Cu 0.002 -0.215 -0.543" 0.539 0.238 -0.592" -0.042 -0.489 0.924” 1.00

"™ Significant at the 0.05 and 0.01 probability levels, respectively.

JRLD ; Ratio of leaf discoloration.
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