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ABSTRACT : This study was to set the guidelines of soil chemical components in order to assure the safety and quality of
the panax ginseng from physiological disorder. The disorder symptoms appeared on the leaf with yellow spot, atrophy, yel-
low-brown spot, also showed red skin and rough skin of the root. Occurrence type of physiological disorder in cultivated
field divided into two types : type I ‘such as, yellow spot’ consist of single disorder symptom; type II ‘such as, yellow spot
and yellow-brown spot’ consist of two or more different disorder symptoms. The individual contribution of soil properties to
the occurrence type was as follows ; The yellow spot was affected by Na > NO;-N > salinity (EC) in soil. The same results was
observed in red skin. Atrophy was affected by NO;-N > salinity (EC) > Ca > Mg. Rough skin was affected by P,Os>pH >
Organic material > K. It showed positive associated to P,Os, pH and K, but negative associated to organic matter. Simulta-
neous occurrence of two different disorder, including cases which yellow spot and yellow-brown spot, those were affected by
NOs-N > salinity (EC) > Na > Mg. In the case of atrophy plus yellow-brown spot, those also were affected by in the order :
NOs-N > salinity (EC) > Ca> Mg > Na. Red-rough skin was affected in the order : salinity (EC) > NO;-N > K > Na. Soil
chemical components appear to be related to occurrence of physiological disorder, particularly in salinity (EC) and NO3-N.
The salinity (EC) and NO;-N were negative related to plant growth. In addition, exchangeable cation capacity play critical
roles in attributing to complex occurrence of physiological disorder.
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SgytolA A= e A4 (Panax ginseng C. oflxe] Au= Qg Al W&ol F7kshks FAll STt
A. Meyer)2 27193} (Araliaceae), 2144 (Panax)dll 3= Aate] Agsiel digh A+e T2 A 2] SHolA
Thad 228 B9 30°-48°0] kel F3te] Hgi g o] RoJHIL (Kim, 2002), E¥ 318Md7 #dw A7 3§ 7}
LR Q= K8 Z/ugi 7131/(4 QA __@ﬂﬂ 183 1/\10} =] _ﬂ_—sgg] xga]xc}sﬂoﬂ tjsle] dHAH o= o]_Ero];q L Bo

o] AsllF LF A Ao zw sl HP~X1** okg-2) Folt}, t} (Kang et al, 2007)
A4t XHHHUS_X#% 1980~1990: 3ol = U FFo2 FX Akl A 2A = delr sk G5 Hao &
(11,000~12,000 hay=]o} 2Th7} 19911d0]] 11,694 hao]E Zo] Ael= AW 9 2u7) gzl RAoeg BwyEy 9} =

199610l = 8,940 ha7kA] A= Sl 1L} 1996 % | 2 Azl RS RIATE Qlete] EAYsh, e
WA A o] Z7}8b7] A FFste] 20000 12,445 ha, 20084 7N A5 vl 3] Algol 93, 23= okl
19,408 ha=z vid ApfH o] dAsA F7ske FAH otk 3 Aol A WEhs Ao R BUET 9o} (Park, 1982; Park
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Table 1. The occurrence rate(%) of physiological disorders in individual survey tilth.

Physiological Survey tilth

disorder Gangwon Gyeonggi Chungbuk Chungnam Jeonbuk Gyeongbuk Mean (Total)
Ys - 26.5+3.1(8) 20.7%+4.1(9) 22.5+2.8(8) 26.5+2.3(8) - 24.1%+3.1(33)

A 30.5%2.9(7) 22.5+3.7(7) 29.3+3.1(6) — 21.5%2.9(6) 25.9+3.2(26)
YYbsc 243+4.9(7) 38.0x4.1(7) 34.0+3.8(3) - 23.3%+2.1(7) - 29.9+3.7(24)
AYYbsc 35.0%£3.5(7) 19.1£2.9(10) 32.3+4.1(7) - 18.3%2.2(7) 26.2+3.1(31)
Rs - 26.1+3.9(11) 18.5+3.1(4) - 18.7+2.8(6) - 21.1+3.3(21)

Ros - 19.0£2.9(9) 23.1%+3.7(6) 27.0%+2.1(5) - 20.7%2.9(9) 22.5+2.9(29)
RRos 20.3+2.7(8) 26.0%=3.9(8) 18.4+2.9(8) 27.5+3.3(4) — 14.5+2.1(9) 21.3%£3.0(37)

#Ys, Yellow spot; A, Atrophy; YYbsc, Yellow-Yellow brown spot complex; AYYbsc, Atrophy plus Yellow-Yellow brown spot complex; Rs, Red skin;

Ros, Rough skin; RRosc, Red-Rough skin complex.
Parentheses are the number of survey tilth
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Fig. 1. Type of physiological disorder with symptoms appear in the leaf and root. A, yellow spot; B, Atrophy; C, Yellow-Yellow brown
spot complex; D, Atrophy plus Yellow-Yellow brown spot complex; E, Red skin; F, Rough skin; G, Red-Rough skin complex.
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Fig. 2. Composed rate of single physiological disorder associated

with complex physiological disorder type.

# Ys, Yellow spot; Ybsc, Yellow brown spot; A, Atrophy;
Rs, Red skin; Ros, Rough skin; SRR, Simultaneous{y
occurred Ros and Rs.

YYbsc, Yellow-Yellow brown spot complex type; AYYbsc,
Atrophy plus Yellow-Yellow brown spot complex type;
RRosc, Red-Rough skin complex type.

AW (Rs), 23] (Ros) 28]l Az 2317} 3| HAsh=
¥ (RRos)Z TEEATH (Fig. 1).
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Table 2. Plant growth characteristics of individual physiological disorder type.
Physiological Plant growth characteristics
disorder type Height (cm) Stem diameter (mm)  Early leaf falling rate (%) Yield (kg/3.3 )
Ys 68.7 9.4 56.1 2.2
Leaf A 67.8 9.0 51.9 2.1
e YYbsc 75.9 9.4 67.3 1.9
AYYbsc 73.8 8.8 64.0 2.0
Rs 70.4 9.2 61.7 2.0
Root Ros 72.8 9.0 61.2 2.1
RRosc 70.3 8.9 65.7 2.1
Control 77.0 9.4 35.8 2.5
F value 2.09 0.71 4.62* 0.79
L.SD(0.05) ns ns 8.76 ns

#Ys, Yellow spot; A, Atrophy; YYbsc, Yellow-Yellow brown spot complex; AYYbsc, Atrophy plus Yellow-Yellow brown spot complex; Rs, Red skin;

Ros, Rough skin; RRosc, Red-Rough skin complex.
* : Significant at the 5% level.

Table 3. Soil chemical properties associated with occurrence of physiological disorder.

Soil chemical components

Physiological disorder type H EC NO;-N P,05 OM K Ca Mg Na
P ds m™ mg kg™ mg kg™ gkg™ Ex. cmol* kg™

Ys 5.4 2.0 206.7 440.9 11.4 0.54 4.48 1.51 0.247
loaf A 5.3 1.9 210.8 343.2 14.8 0.52 5.40 2.83 0.168
e YYbsc 4.9 1.9 194.9 276.9 18.8 0.59 4.43 184  0.181
AYYbsc 5.0 1.9 189.5 476.5 12.9 0.56 4.99 1.91 0.215
Rs 5.0 2.3 245.3 227.6 14.6 0.61 4.84 2.14 0.211
root Ros 6.2 1.1 116.7 364.2 10.7 0.82 4.54 1.47 0.155
RRosc 5.0 1.5 159.4 270.1 12.9 0.78 4.63 1.61 0.186
Control (non-occurrence) 5.4 1.2 105.8 203.2 13.7 0.50 4.44 1.41 0.165
F value 1.55 2.29* 3.31% 3.29% 1.79* 0.68* 2.42% 1.33 2.45%
LSD(0.05) ns 0.64 77.8 89.7 3.12 0.19 0.78 ns 0.061

#Ys, Yellow spot; A, Atrophy; YYbsc, Yellow-Yellow brown spot complex; AYYbsc, Atrophy plus Yellow-Yellow brown spot complex; Rs, Red skin;

Ros, Rough skin; RRosc, Red-Rough skin complex.
* @ Significant at the 5% level.
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Table 4. Contribution of soil chemical components affecting physiological disorders with symptom appeared on the leaf surface.

Soil chemical Correlation coefficient Contribution Ratio (%)

component Ys A YYbsc AYYbsc Ys A YYbsc AYYbsc

pH -0.332 0.114 0.417 0.342 6.4 1.6 3.3 6.2

EC 0.740%** 0.676** 0.633** 0.607** 13.4 20.1 53.8 20.4

NO;-N 0.754%** 0.714%* 0.624** 0.589* 18.6 47.3 12.0 39.1

P,Os 0.151 0.293 0.555%* -0.062 1.8 4.5 11.4 0.06

OM -0.148 -0.427 -0.108 0.368 2.4 0.9 0.2 3.1

K 0.069 0.002 0.266 0.172 0.03 0.02 0.6 2.6

Ca 0.376 0.574%* 0.390 0.569* 10.2 14.3 0.9 13.1

Mg 0.325 0.562* 0.506* 0.640** 5.5 9.5 7.4 8.8

Na 0.808%** 0.397 0.538%* 0.502* 41.7 1.8 10.4 6.7

#Ys, Yellow spot; A, Atrophy; YYbsc, Yellow-Yellow brown spot complex; AYYbsc, Atrophy plus Yellow-Yellow brown spot complex
**% . Significant at the 5% and 1% levels, respectively.

Table 5. Contribution of soil chemical components affecting physiological disorders with symptom appeared on the root.

Soil chemical

Correlation coefficient

Contribution Ratio(%)

component Rs Ros RRosc Rs Ros RRosc
pH -0.008 0.752%%* -0.330 0.07 23.5 2.9

EC 0.909** 0.335 0.715%* 48.9 2.6 56.4
NO;-N 0.863** 0.266 0.671%** 19.9 10.1 22.8
P,Os -0.212 0.794%** -0.096 0.8 24.3 0.8
OM -0.078 -0.518* 0.044 0.2 17.4 0.2

K 0.464 0.508* 0.411* 1.3 16.5 4.3

Ca 0.221 0.123 0.207 0.8 0.4 0.9

Mg 0.321 0.333 0.312 5.4 4.9 2.5

Na 0.852%** 0.019 0.501** 22.6 0.3 9.2

#Rs, Red skin; Ros, Rough skin; RRosc, Red-Rough skin complex.
*** ¢ Significant at the 5% and 1% levels, respectively.
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