P-4
A4 Aeo] AFH BY L}EE ol 2] 5=
1’ —g_rq]zﬂ—v /\L(?:-]J,lra‘]-q]a‘]-z

The Optimum Concentration of Sodium ion on growth of Panax ginseng
Jang-Uk Kim', Hong-Woo Park’, Yong-Bum Kim', Seung-Weon Kang',

Seon-Woo Cha', Seong-Min Kim? Dong-Yun Hyun'
'Department of Herbal Crop Research NIHHS, RDA Eumseong 369-873, Korea
“College of Industrial Science, Kongju National University, Yesan, 340-702, Korea

—[u:

2YE2A

AAAM AEHo ) HuA 24x REow ANNA 2 ARG 5 AT A
A7 Selum Qo A B A el ww&o; =9 ) YEENa)
o) ¥ Z7t2 A% AR BB Zrlste FAG Atk Ak AR AT F
o sletys BAE AT SRAREH f3o Aol 13}04 A3 Ho] olv] &
Ao BN, AAEE, AOHAL, 712, FEAL D A8 gl Lo
AW E YA o, YERS AW Agr)E0] gl Aol e B <
TE UEF A A% PAE 9% 9 AW A% AFY YEF 5EE PHET
A AT
A 2D Py

2004 FE 2006 @7HA] A= 67) = 1770 Al Avlsrie] 49 X 201M4AE oS
2 7¢ FeollA 89 3k 7IbEt EGY sty A E 2RI A4 *ﬁﬂl%}%ﬁ
AR E A= A 59HE7E AT2AF E47]F0l F3F(NIAST, 2003) AAI8HA
o, 33 nig EFE MA T Sl Uehd MAISe] HEE ket e AR
Esletyg BAe widlried EY 2 AEA EAH(Frederick, 1960; NIAST, 1992;
NIAST, 200000 &3ty AAstH o, EY W sshdid Q4 Al vxs daFs
TH3l7] 918 SAS Enterprise 4.25 o]-83le] A#AT LAY AR S 55 ALSA

Ag4ax

U3 Bgo] Yeiy= Q1 AAs] A {33 EYSISAAE T UYEF & 4A
= A vbHY dAEe A Tl nldl 1548, o4l %Q*ﬂ by 5314 3
3]131_10_ 1313]] %/\H %Z:_}/\H H]—?stﬂ tﬂ xh:ﬂ_,,} _.47]. l-ﬂ_%l-x% oz %/ﬁﬁ]_.‘: A %

FFolut. A E YEFS dIATE AvEyd dadbds) AW 742 0.808, 0.852
2 19 Ao A#ABAC dow, 273(0.397), -3 bl F(0.538), 2 7H-3HA.3)7HAY
by 23918(0.502), A3 E3(0.50D)2> A9 Aol dddAe Jou, 3= Fad
A7F AT

UES 58 ¥AEZE B UEF 571 0057015 cmol® kg8 9lol A A e 23
TRy o] A9 59.21 %y Aoy, AEAs] A 2o A9 7.61%=2 H AT

A2 A=A (Corresponding author) : @%-& E-mail : hyundy@korea.kr Tel : 043-871-5543

- 124 -



0.1570.20 cmol” kg8 9]oll A TR EA] AL 21.05 %, AHegs] Y] A
18.48 %+ A Gtk v, 0.05 cmol” kglolstell A= A As Ay Ao A9 o)
Tzl A= 263 % AT oA Au) B U YEF °]2 0.1 cmol’
kg 'wRkoll A EZEa 0.170.15 cmol” kg AR = H 29 s=oiH, 0.157 2.0 cmol” kg
A7 88 Fxolut 2.0 cmol” kglol e A=A A LA dele] HE AO
Z JdE

Table 1. Soil chemical properties associated with occurrence of physiological disorder.

Soil chemical components

Physiological n =

: E NO3-N P05 M K Ca Mg Na

disorder type pH ds ;’1—1 mgOSkg—l mgzg‘g—l gokg—l Ex.cmol kg |
Ys 54 2 206.7 440.9 114 0.54 4.48 151 0.247
leaf A 5.3 1.9 210.8 343.2 14.8 0.52 54 2.83 0.168
YYbsc 49 1.9 194.9 276.9 18.8 0.59 4.43 1.84 0.181
AYYbsc 5 19 189.5 476.5 12.9 0.56 4.99 1.91 0.215
Rs 5 2.3 245.3 2276 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 15 159.4 270.1 12.9 0.78 4.63 1.61 0.186
Control (non-occurrence) 54 1.2 105.8 203.2 13.7 05 4.44 1.41 0.165
F value 1.55 2.29" 3.31° 3.29" 1.79° 0.68" 2.42" 1.33 245"
LSD(0.05) ns 0.64 718 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.

Table 2. Correlation coefficient of soil chemical properties affecting physiological disorders with symptom
appeared on the leaf and root.

Soil chemical Physiological disorder type
properties Ys A YYbsc AYYbsc Rs Ros Rrosc
pH -0.332 0.114 0.417 0.342 -0.008 0.752 -0.33
EC 0.74 0.676 0.633 0.607 0.909 0.335 0.751
NOs-N 0.754 0.714 0.624 0.589 0.863 0.266 0.671
P505 0.151 0.293 0.555 -0.062 -0.212 0.794 -0.096
OM -0.148 -0.427 -0.108 0.368 -0.078 -0.518 0.044
K 0.069 0.002 0.266 0.172 0.464 0.508 0.411
Ca 0.376 0.574 0.39 0.569 0.221 0.123 0.207
Mg 0.325 0.562 0.506 0.64 0.321 0.333 0.312
Na 0.808™ 0.397 0.538 0.502 0.852" 0.019 0.501

" . Significant at the 1% level.

Figure 1. Compare with non-physiological disorder and physiological disorder to according with sodium
concentration range.
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Table 3. The optimum concentration of sodium ion on growth of Panax ginseng.
Concentration Low range Suitable range Possible range Over range
Na
+ -~ -~ <
(cmol /kg) <0.1 0.1~0.15 0.15~0.2 0.2<
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