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Varietal Difference in Growth Response and Ginsenoside Contents of Two—Year—Old
Ginseng Grown in Paddy Field with Different Drainage Conditions

Sung-Woo LeeT, Chung—-Guk Kim, Byeong-Yeol Yeon, Dong-Yun Hyun, Yu-Su Shin, Seung—-Won Kang,
and Seon-Woo Cha

Ginseng Research Division, Department of Herbal Crop Research, RDA, Eumseng 369-873, Korea

ABSTRACT To select adoptable varieties in paddy soil OlAbte ozl 7} Aot 2HEa oA s AJusta W
with rela.ti\./ely high. conter%t of soil moisture, the grovx./th 3 10~1597F A ARo] Zeksly| mEo] 22AZ o} A
characteristics and ginsenoside content of two-year-old gin- . . N
seng was investigated in paddy soil with two types of Pfshor SHAIRE F BAUAE 7R euteel A 2444
drainage conditions such as poorly and imperfectly drained & Z7I%F A gdvh QAbe] A=bs) A2 ey
class, using 4 varieties, Cheonpoong (CP), Yeonpoong (YP), 7 (Cylindrocarpon destructans)©l| 2|3t 1|3j WE O 2 g
Hwangsookjong (HS) Jakyeongjong (JK). The ratio of &4 g|(Cho er al., 1995; Rahman & Punja, 2005), o] &
surVi.Veq plant in poqr drainage .c.onditions was higher thjcm o] Bz Eoko 109 o|AF WEsIHA olAto] U]
that in imperfect drainage conditions, and the ratio of dis- - = o

colored leaf in the former was lower than that in the latter. = wCrU<ang er al., 2007). “Lejuh HE 3~4d Aufstal
The ratio of survived plant was highest in HS, while lowest 5 QRS oA Ajeshe HerR QIR Helwe] AP R <l
in YP. The ratio of discolored leaf was lowest in HS, while AFo) Az E o Ax A 4= 3ol(Jo et al., 1996)
highest in YP among 4 varieties. Root weight per plant and Z7], FAF & ZAA| A =ERS 0]L3t o)A a7}

yield were more distinctly decreased in poor drainage con- o]=oi% 1 9t}

X T

ditions than those in imperfect drainage conditions. Descend-
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ing order of yield in poor drainage conditions was JK, CP, = =Rl vieoaE Al viedAl 14.0%,

A 1=} A =)

YP and HS, while CP, YP, JK and HS in imperfect oAl 48.6%, e Al 35.8%, HieFm

drainage conditions. Varietal difference of rusty colored root A 1.6%1d, 4=k HESFR] oAt GHoAE o A

was more distinct than that between poor and imperfect T oA 7} 71sE Ao & oAalE| o] =Eoko A Q] olA)

drainage conditions. The ratio of rusty colored root was A B 7RsAde Tk

relatively low in CP and JK, while high in YP and HS. Total B _ _

. . . . =g dFo 7 AslshH EoF o|g}etA] ol Halrl A 7])=1

ginsenoside content of two-year-old ginseng grown in poor e RO st = elgispdel et 47]=d|

[e)

o
T

drainage conditions was increased more than that in imper- B 5 7189 ulge] S7kskL A vlgE hast
fect drainage conditions due to full growth of root. Regard- ~ ™(Kim ez al., 2007), F=&°] S7}=3L(Kim et al., 1993)
less of different drainage conditions total ginsenoside con- 7)1 Eo] Bz ola] A, oAl 712 & Fr|A4E sleFo]

tent was highest in YP, while lowest in HS among 4 varieties, 2713 HKim, 1990).

and there were no distinct difference between CP and JK. ol4ke] Aujo] AAFE EopaHatare g ekl 63%(H

T o o1 O T o
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Table 1. Soil chemical properties of the experiment field before transplanting of ginseng seedling.

Drainage pH oM P,0s Ex. Cation (cmol'/kg) EC
classes (1:5) (g/kg) (mg/kg) K Ca Mg (dS/m)

Poor 5.0 11.2 89.3 0.25 322 0.97 0.72

Imperfect 4.9 11.1 85.9 0.25 2.92 0.97 0.69




EEDAM Hi=T2 X EFE MY ¥E & MELD BY 403

Table. 2. Growth characteristics of two-year-old ginseng in paddy soil with different drainage conditions.

Drainage Varieties Ratio of survived Stem length Leaf length Leaf width .Ratio of leaf
classes plant (%) (cm) (cm) (cm) discoloration (%)
CP 40.9¢ 5.4b 6.9a 3.5b 56b
YP 28.3¢c 6.8a 7.0a 3.4b 65a
Poor HS 68.6b 43c 5.8b 3.0c 33c
JK 32.9¢ 6.8a 7.6a 3.9a 58b
Average 42.7 5.8 6.8 35 53.0
CP 88.8ab 5.5b 6.9a 3.4b 12d
YP 89.4ab 6.4ab 7.3a 3.6b 11d
Imperfect HS 91.8a 3.9¢c 5.6b 2.8¢c 9d
JK 73.8ab 5.6b 7.3a 3.5b 33c
Average 86.0 5.4 6.8 3.3 16.3

*Mean with same letters are not significantly different in DMRT (p=0.05)
JInvestigation date: July 10, 2007, Shading material: PE sheet coated with aluminium
>cp: Cheonpoong, YP: Yeonpoong, HS: Hwangsookjong, JK: Jakyeongjong

Table 3. Root growth characteristics and yield of two-year-old ginseng in paddy soil with different drainage conditions.

Drainage Varieties Root length Root diameter Root weight Root yiel2d Ratio of rusty
classes (cm) (mm) (g/plant) (g/3.3 mY) coloured root (%)
Cp 19.6b 8.23cd 2.76bc 409.2abc 23.6¢
YP 18.9b 8.57bcd 2.31c 261.0cd 57.7b
Poor HS 18.4b 7.76d 1.99¢ 206.8d 77.7a
JK 19.5b 8.11cd 3.06abc 413.0ab 29.9¢
Average 19.1 8.2 2.5 322.5 47.23
Cp 23.7a 9.22abc 4.19a 580.3a 25.2¢
YP 21.5ab 9.78a 4.04a 565.3a 54.6b
Imperfect HS 19.9b 8.70bcd 2.56bc 339.0bcd 82.4a
JK 20.5ab 9.50ab 3.64ab 509.5ab 25.1c
Average 21.4 9.3 3.6 498.5 46.8

*Mean with same letters are not significantly different in DMRT (p=0.05)
! Investigation date: March 20, 2008, Shading material: PE sheet coated with aluminium
>cp: Cheonpoong, YP: Yeonpoong, HS: Hwangsookjong, JK: Jakyeongjong
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Table. 4. Ginsenoside contents of two-year-old ginseng in paddy soil with different drainage conditions.

Dcrlzlsziie Varieties Rg Re Rf Rg Rb; Re Rb, Rb; Rd Total
cp’ 0.20bc  0.48a 0.09b 0.04a 0.18bc  0.25a 0.05cd  0.01b 0.04b 1.34b

YP 0.36a 0.46ab  0.14a 0.04a 0.29a 0.22ab  0.12a 0.02a 0.05a 1.71a

Poor HS 0.10d 0.30e 0.05d 0.03b 0.13d 0.08¢ 0.07bc  0.01b 0.02¢ 0.81d
JK 0.23b 0.36de  0.08bc  0.03b 0.18bc  0.16d 0.09b 0.02a 0.04b 1.19bc

Aver. 0.22 0.40 0.09 0.04 0.20 0.18 0.08 0.01 0.04 1.26

CP 0.17c 0.39cd  0.08bc  0.03b 0.15cd  0.2labc 0.05cd  0.01b 0.04b 1.13¢c

YP 0.33a 0.42bc  0.13a 0.03b 0.28a 0.20bcd 0.12bcd  0.02a 0.06a 1.60a

Imperfect HS 0.08d 0.27f 0.05d 0.03b 0.12d 0.09¢ 0.07bc  0.01b 0.02¢ 0.68d
JK 0.20bc  0.38cd  0.08bc  0.03b 0.20b 0.18cd  0.09b 0.02a 0.04b 1.21bc

Aver. 0.20 0.36 0.09 0.03 0.19 0.17 0.08 0.01 0.04 1.16

*Mean with same letters are not significantly different in DMRT (p=0.05)
JInvestigation date: March 20, 2008, Shading material: PE sheet coated with aluminium
>cp: Cheonpoong, YP: Yeonpoong, HS: Hwangsookjong, JK: Jakyeongjong
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