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ABSTRACT

Background: The production method of ginseng seedlings for ginseng cultivation is very important to ensure healthy rooting sys-
tem as well as high quality, and yield of the resultant plants. This study was carried out to compare the growth characteristics of 2-
year-old ginseng plants that were produced from seedlings grown in self soil nursery (SSN), nursery soil (NS) or hydroponic culture
(HO).

Methods and Results: The shading prop used was composed of four-layered 4 polyethylene (blue 3 + black 1) shade screen. The
management of main field was done by inserting oil cake (1,200 kg/10 a) and then allowing Sudan grass to grow for a year. Seedling
transplantation was carried out on April 6. Root growth was measured on October 25. Root weight was observed to be excellent at
6.0 g, following SSN transplantation. Root length was 21.2 cm for HC seedlings, but these plants had a physiological disorder (i.e.,
rusty root), in 83.5% plants of this treatment. The ratio of PD/PT (protopanaxadiol saponins / protopanaxatriol saponins) was higher
in NS seedlings. Plant analysis revealed that Fe content was lower in HC seedlings with high rustiness. The growth of 2-years-old
ginseng was different following these varying seedling cultivation methods, but seedlings from NS were not different from those
grown in SSN.

Conclusions: For the propagation of 2-year-old ginseng plants, NS seedlings may be a good substitute for SSN seedlings.
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Table 1. Characteristics of seedling qualities before transplanting.

Seeding RL"  RD?  BLY BWY RWY 'j;jg
type (cm) (mm) (mm) (mm) (® %)
SSN”  16.6™ 49 143 166 1.1° o
NS® 13.4° 57° 121 151" 1.0 o
HCY 10.8¢ 6.9 123> 1.61° 1.3? 152

*Mean with same letters are not significantly different in DMRT (p <
0.05). "RL; Root Iength RD?; Rootdlameter BL¥; Bud length, BW?;
Bud W|dth RW?;  weight, Rusty rate; 0= O%, 1=0- 10%,
2=20- 40%, 3=40-80%, 4= above 80%, 7'SSN; Self soil
nursery, ¥NS; Nursery soil, "HC; Hydroponic culture.
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Table 2. Changes chemical property

Table 3. Aerial part growth of 2-year-old ginseng.

Seedling PL" LI? 1w PELY SD? SLY SPAD
type (cm) (cm) (cm) (cm) (mm) (cm)  value
SSN”  18.6™ 8.3 3.4 10.3* 2.5 4.8% 3527
NS®  14.1°¢ 61> 2.8 80" 21° 3.8 33.0°
HC? 158" 6.4° 26> 94 23> 56 344
Mean 162 69 29 92 23 47 342

*Mean with same letters are not significantly different in DMRT
(p < 0.05). "PL; Plant length, ?LL; Leaf length, LW; Leaf width,
'PEL; Petiole length, SD; Stem diameter, ®SL; Stem length, ”SSN;
Self soil nursery, ®NS; Nursery soil, ?HC; Hydroponic culture.

Table 4. Root part growth of 2-year-old ginseng.

Seedling RL" TR? RDY BLY BWY RwW® LR
type (cm) (cm)  (mm)  (mm)  (mm) (g (no)
SSN®  19.4%* 942 10.9° 11.4° 94* 6.0° 10.2°
NS? 171 8.6° 10.6* 10.8* 8.5® 5.1  8.1?
HC'®  21.2° 81* 9.8 75" 76" 3.9° 36
Mean 194 88 104 101 86 5.0 7.4

*Mean with same letters are not significantly different in DMRT (p <
0.05). "RL; Root length, ?TR; Tap root, ¥RD; Root diameter, ¥BL;
Bud length, ¥BW; Bud width, “RW; Root weight, LR; Lateral root,
BSSN; Self soil nursery, ?NS; Nursery soil, "”HC; Hydroponic culture.
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of soil management after one year.

Ecﬂ OMZ) NO} PzO5 K Mg Na Ca
Type pH d K
(dS/m) (g/ke) (mg/kg) (cmol*/kg)
SSN¥ 5.1 0.6¢ 7.5% 53.7¢ 194.9° 0.12° 1.10° 0.06° 5.39?
NS 5.2° 0.7 6.6" 69.1° 191.42 0.11a 0.94° 0.05° 4.57°
HC? 5.32 0.8 6.8% 73.6% 190.9° 0.10" 0.93" 0.05" 4.42b
Preparation field 6.3 0.2 4.6 12.8 180.2 0.07 0.94 0.05 5.35

*Mean with same letters are not significantly different in DMRT (p < 0.05). "EC; Electrical conduction, ?OM; Organic matter, ¥SSN; Self soil

nursery, “NS; Nursery soil, ?HC; Hydroponic culture.
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Table 5. Ginsenoside content of 2-year-old ginseng root.
Types Rb1 Rb2 Rb3 Rc Rd Re Rgl Rg2 Rf Total  PD"/PT?

SSN®  0.135%  0.043°  0.013> 0.073* 0.027° 0.085" 0.109° 0.021® 0.045¢ 0.551° 1.116*

wpy  NS? 0.175>  0.049* 0.015° 0.095* 0.036* 0.163* 0.098® 0.017° 0.071* 0.719® 1.059°
HC?  0.233* 0.043" 0.015* 0.067° 0.030° 0.084" 0.203* 0.029* 0.058" 0.763* 1.036°

Mean  0.181 0.045 0.014 0.078 0.031  0.111 0.137  0.022 0.058 0.678  1.070

SSN  0.644> 0.192° 0.051° 0.363°> 0.177° 0.186° 0.318° 0.060* 0.118 2.109° 2.089°

LATH NS  0.661° 0.249° 0.068° 0.516° 0.287° 0.206° 0.360° 0.060* 0.127* 2.532*°  2.366
HC  0.504°> 0.164° 0.047> 0.296° 0.131°  0.082° 0.371* 0.063* 0.077° 1.735° 1.926°

Mean 0.603  0.201 0.055 0.392 0.198  0.158 0350  0.061 0.107 2125  2.127

"Different letters indicate values significantly different by the DMRT (p < 0.05). "PD; Rb1 + Rb2 + Rb3 + Rc + Rd, ?PT; Re + Rgl + Rg2 + R,
ITAP; within 7 cm of root (bud + taproot), ¥LAT; more than 7 cm of root (taproot + lateral root), *'SSN; Self soil nursery, ®NS; Nursery soil, "HC;

Hydroponic culture.

=0)}77

Zyz} =9kl

2¥7} 0,036, 0.287%= Ree} Rb29| gHego] w4k A
oA =4 Yeldth 3855 ©]2oA PD/PT (PD, Rbl
+Rb2+Rb3 +Rc+Rd; PT, Re+Rgl +Rg2+Rf)2] H &S
Table 591x41e} 72o] A= Zol7t IO}, 3858 o]
A ZollA PDL] o] 2.4 wilZ =St} (Table 5). S-S

25

I_EU

£ A4 Rgl, Rbl, Rg2, Rb39| gHae] Ex FA9] F
M| AL = ghgo] Eokom, X 2ol M= Relo] ol =
I F AAEARlE gheko] 7 Wolt) o= Awubge] =

5

ke A3 AAI7E S Ao AzbEnh. a8y Campeau
(2003y> 4 A4 w=4kel4 Rbl, Rb2, Re, Rd, Re, Rgl,

05 7% WAlol= BA0R, AWy 2HdNE B
/\é_‘\f_ij‘k
=

=

<o)
o] e 0= By SAAN F, A4, Ay
| 99 BeeA7} e Ao BeE,

Eop

it

O

Fd

o R 0P 1 Y o] AZH| H2
A A9 AEA B4 Fe, Mg, Mn, Na, P,0s%]
o x}o]7F Q& Ao UERHTH (Table 6). B3 EX R

AT
=7 o]
SHSE

SH 7% zpo]E Btk Fig. 1, 20049 7o) &

>

atet

1%
oy

ko] 83.5%%0 FHSH ©]42 Mg, Na, P,0s8] ol
ztol7b AT 294 Aete] A2 So] FA AT A
OE 77129 T FARIASH Fe, Mn, Zn®] T3S E
AH 9 FHFE oA FHFo] w2 Z o= e
Jung (2004)2 white cloverdlX] Fe$} Mne| A&2keS H
23} 2 dA d4telA= Feol Mnel §43F H|&0] F9
HEZ HW3INS u, SAE EAR o]y FASE o]
6: 101U YFAFHE 5:101eH AZE 13: 101 ¥
HE ]34 8: 10 12]e] Feol §8°] Y&
o= Aol AHiAeE Wol F5E Mg, Na,
P.0s 59| FHgol A} vlaste] Azs) B 4 Q)
FAFE o2 I =Atol = ghefo] FA|olA =L A
LM W2 AAE HYlon, A¥o] 83.5% o] WAst
aL e Elel] Hlste] K, Mg, P05l ol =4l F5E A
o2 Jeiith AHELo)x Fed] o] =t Balol=
9] 03]y FAS} AT BTl Fedl Fdo] W Zlog
YERITE (Yang et al.,, 1997; Choi et al., 2002). T8 wl=f
24 JA HHzZ oA K| FHFo] WAl Ca, Mn, Fe 59

o
H o

sy
_

=0
puy R T
Z

Table 6. Organic and inorganic material content of 2-year-old ginseng roots.

Types OoM* P,Os K Ca Mg Na Fe Mn Zn Cu
% mg/kg
SSNY  705.08%*  0.59" 1.87° 0.49° 0.41° 0.04>  289.77*  47.59° 2257 11.79"
TAPY NS®  686.21°  0.58" 1.66° 0.49% 0.35° 0.02° 24023 43.41®  19.90°  16.41°
HC®  712.66°  0.74% 1.90? 0.58 0.55% 0.05*  187.42° 35.70° 22.21*  18.45°
Mean  701.32 0.64 1.81 0.52 0.44 0.04 23914  42.23 21.56 15.55
SSN 733.22°  0.52° 2.96° 0.49? 0.61° 0.070° 859.09° 67.90° 46.61*  19.97°
AT NS 746.63*  0.56" 3.192 0.56° 0.60° 0.067° 988.35* 77.86°  50.80*°  24.97°
HC  749.59°  0.74° 2.86" 0.522 0.712 0.083* 294.23° 36.77°  33.85°  23.99%®
Mean  743.15 0.61 3.00 0.52 0.64 0.07  713.89  60.84 43.75 22.98

*Different letters indicate values significantly different by the DMRT (p < 0.05). "TAP; within 7 cm of root (bud + taproot), ?LAT; more than 7 cm
of root (taproot + lateral root), ¥SSN; Self soil nursery, *OM; Organic matter, ”NS; Nursery soil, ®“HC; Hydroponic culture.
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Fig. 1. Growth status of 2-year-old ginseng grown with field condition. A; self soil
nursery, B; nursery soil, C; hydroponic culture.

Incidences rate (%)

60,0 4
Al 4
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.0

Rusiv"” Rongh skin Nom-bad

DSSN"WNE 8HC

Fig. 2. Disease occurrence in ginseng root. *Different
letters indicate values significantly different by the
DMRT (p <0.05). "Rusty; 0=0%, 1=0-10%,
2 =20-40%, 3 = 40 - 80%, 4 = above 80%, Rough
skin, Rot and Non-bud; levels of disease were
evaluated existence and non-existence, 2SSN; Self soil
nursery, NS; Nursery soil, HC; Hydroponic culture.
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