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Abstract : An investigation was conducted to ascertain the basic information on characteristics of
growth and morphological characters among the Korean (Panax. ginseng), the American {Panax. quin-
quefolium) and the Bamboo (Panax. japonicus) ginseng. In aerial parts growth of the ginseng species
by age, The Korean ginseng and American ginseng's stem and leaf growth was alike in 2-4 years old,
but growth cycle changed in 6 years old. The Korean ginseng was more vigorous than the American
ginseng. The korean ginseng roots were highly observed in ratio of red skin roots among three
species, whereas The American ginseng roots were highly infected by root rot. It seems to be vari-
able depending on growing stage and species. The Korean ginseng flowered about the middle of May,
the American ginseng early June, and the Bamboo ginseng was late of May. The berry color of the
ginseng species was observed, The Korean and American ginseng's mature berry color was red, The
Bamboo ginseng's berry was three type of color and shape. In root characteristics of the seedling,
Korean (P. ginseng), American (P. quinquefolium) ginseng's root shape was similarity in type, the
bamboo ginseng showed different type, which root length and root weight was smaller than those of
ginseng. In morphological characters of Leaf surface, pollen, and stoma, the Korean ginseng and Am-
erican ginseng had crystal rosette on epidermis cell, but the Bamboo ginseng didn't has crystal
rosette. Pollen shape observed tricolpate pollen and size was media type among the ginseng species,
and also guard cell was anomocytic type which were observed by scanning electronic microscope.
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Table 1. Differencies in seedling growth among the ginseng species
Species Stem Petiole Leaf Leaf Root Root Root
diameter length length width diameter length weight
(em) (cm) (cm) (cm) (mm) (cm) (g)
Panax ginseng 14 8.4 4.5 3.6 5.0 14.5 1.2
P. quinquefolium 14 11.0 5.9 3.0 5.8 16.5 14
P. Japonicum 1.1 6.7 3.2 1.9 7.6 114 0.8

Fig. 1. The type of seedling among the ginseng species. a; P. ginseng, b P. quinquefolium, c; P. Japonicum.



Vol. 22, No. 2(1998) R, EEE T ArERES kY H ORI R b 149
Table 2. The stem and leaf growth of the ginseng species by age
Stem Stem Petiole Leaf Leaf No. of No. of
Species Age diameter length length length width leaves leaflets
(mm) (cm) (cm) (cm) (cm)
P. ginseng 2 1.7 54 4.6 7.3 34 2.0 10.0
4 5.6 30.9 8.5 14.2 5.8 4.4 21.7
) 8.2 39.5 10.5 21.7 7.5 54 27.4
P. quinquefolium 2 1.6 8.0 4.6 8.8 4.5 2.0 10.0
4 5.9 32.3 10.7 16.1 8.4 4.0 22.3
6 7.2 34.7 11.1 23.6 9.1 4.2 24.0
P. Japonicum 2 1.3 33 3.0 3.4 2.0 1.2 5.6
4 4.5 23.6 6.3 12.2 4.7 4.1 19.8
6 7.3 32.9 7.8 16.4 6.6 4.2 20.0
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Table 3. Rate of disease occurance in roots of the
ginseng species
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Table 4. Rate of leaflets emergence at each position
of the ginseng

Posion of leaflets Emergence Number

Health  Red Root  Survival
Species root skin rot root

(%) root (%) ratio (%)
Panax. ginseng 15.0 85.0 3.7 72.5
P. quinquefolium ~ 87.6 0 224 67.3
P. japonicum 95.5 0 45 70.7

Species Apical  Leaf  Flower of plants
stem part  hranch observed
Panax. ginseng 2.9 58.8 0 120
P. quinquefolium 6.9 62.1 5.2 120
P. japoricum 23.5 17.7 5.9 34
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Table 5. Rate of multi-stem emergence at 6 year-

old plants of the ginseng spccies
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Table 7. Rate of fertility of the ginseng species

Species No. of No. of Rate of fer-

Emergence of multi-stem DPECIES Flowerlets fruits tilizaton (%)
Species 1 2 3 4 5 Panax ginseny 62.5 37.0 59.7
stem stem stem  stem  stem P. quinquefolium 59.2 20.4 33.9
P. Japonicum 33.4 26.1 78.8

Panax. ginseng 45.6 42,6 5.9 4.4 1.5
P. quinquefoluom 63.8 276 6.9 1.7 0
P. japonicum 68.4 21.1 5.3 5.2 0
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Table 8. Differencies in the seeds of the sinseng

species
seed seed seed Weight
Species length  width thick per
(mm) (mm) (mm) 10 grains
Panax ginseng 6.86 546"  3.30" 0.66"
P. quinguefoliwm 716" 523" 3.06 0.68"
P. Juponicum 443" 353" 360" 0.31°

*Means within a column by the letter are signifi-
cantly different at the 5% by DMRT.
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Fig. 2. Color and shape of the berry and seed of the
ginseng species.

Table 6. Characteristics of the flower of the ginseng species (4 year-old plants)

Species Flowering Sepal Anther Anther Style Filament
time length length width length length
(mm) (mm) (mm) (mm) (mm)
Panax ginseng May 16 1.84 0.98 0.60 1.32 1.04
P. quinquefolium June 2 2.36 1.36 0.86 1.44 2.56
P. Japonicum May 29 2.14 1.22 0.82 2.22 2.06
L.S.D.(0.05) - 0.08 0.56 0.59 0.21 0.14
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ool B8 dhdahz 7]5E e i ofe] nokes WA
Wil Al red/lsbal FEAke olo] 7l vkl
L5 o] WHIH A F(acuminate type) LeFo] gl
U S L I

o] mzlrtek(tail type) L 3

A2 el e cuefh el sl £
749 2|34k qle] et fobale] £ B4l et

LT I el [o}
Wt ey e

8 P17} cielslo ge)
o] golslovl,

L2 %“3'—3 {*]—Z’P Z43-= Table 98} 7o}
%oa o]]/l—] ,T:nu-v} éuu/\}o],] 7]—'— = Ry 'Z?Xé}?:]'

s

=)

I} w]statol 1 glate]] vale] &3] woka

Aol Z7)e g ], A F i

EI] AL;]A ”]’—T,L’LLO] u]:‘)}g}x] ulk B Ako. zLoLL—],.

QFe- QlAFe] 7] g4 e

e
o
-
S
2
o)
)
=
o
]
2
[

£ha WAL Aol 7h At b Ao Wsll

T

185
W2 Age] e Exkel @Al

I - S =) 2
visal elan SEAk v A ]°ﬂ KAl 2
7} EZaAEA] oF= EafEla anm ﬂi(dn()mmytlc

E
type)#2A] Z7kell apol 7t §lo-& Ehalslich,
alike] sl weokg 3kasldd ul(kig, 5) 21 A
7 neks 71ss ek vk 44 B
3738 #HE= (tricolpate pollen)o] itk
el A7l Sdste]l meilakat wiststel
o]

Hlafo] tha ARgkont o] shEEe] A E-e o
AL 25~49 um A= gEe] ol g REE
7Eebe 5 3 (media) Sl Saolvk

ul v)aaby) Zake 43 %_“ﬂ‘]—ll g;glﬁ AL
£ o) tato] @:3)e] ok Fxkel ol7) wihet,
) =

A=y -
efelite] Fha Mgkon], #7] 4o

=2 1 o
X welelahe 29, S, B, S} vlsatel L
AN Mol R e} sk Az
A

St el Ak} wjgkake lalo] w ) AMAro] mI= A

" v = A T
Fae slglont FAe] SR 34 QAs)
A5, ) AF A 7hedt A4 w4

9ol 1o} 734 ZbA e S el 371 et

W
_,.10
=

<
o
oX

o

L,
kil
G
)
=
o
[e)
=
S
ol
&
M
ol
flo
Y,
w

( —{U
Ar

o] mofo & uhato R wjedxl BAte] wigEo R ¥
A olsdar vl e itell vlste] FalAe]
abar zulsielel, ek HA4R 58] 4
Aol Sl = el vl oot

Panax<re] #2312 378 3}5-5 (tricolpate pol-

len)ollar, #1742 25~49 pm AE2 F9 3 (me-

dia) gHolglet, o] & shi®le] :7]+= wellital
u]—}/lc]!- H- ~], ;:z‘_i,/g» ] I~ xLo):\:]_ n:a]_ _l_uﬂ ;\ﬂ;\z}_:

2728 FH A E (anomocytic type) 2 E27kol] 2]



Vol. 22, No. 2(1998)

ol

(=

=i

Ha

=
S

AN ABSRGEAR), BIEEEEIT HEUR, p. 434
(1936).
2. /PR ABRGEEAR), BRI HeDR, p. 1
(1936).
3. FLSEsE - 1A U A S REIEEOMIIREAIRTE P
fiHe 19(1-1) P. 209 (1949).
AR NBINEO R BRI T SR Bk

it. 22, 59, (1937).

. Lewis, W. H. and V. E. Zenger. : Amer. J. Bot.,
69(9), 1483 (1981).

. Lewis, W. H. and V. E. Zenger. : Amer. J. Bot.,
70(3), 466 (1983).

. Hu Shiu-ying. : Economic Botany., 30, 11 (1976).
. BRHIRE  REREW: (T2 7 % Panax (V¥

SEAE, XEE 2T

HigEe] £

11.

12.

14.

15.

16.

. ol®T,

B
=

ToREH) Rt Mol 153

) RO LTI TR L. (1986).

L QMAFE, e ¢ skt EEkE] =], 29(4), 342 (1984).
10.

Aoded, AT wAE, 2w eliekslA],
19(2), 160 (1995).

AR, A, oy
19(3), 281 (1995).
Zeel, HFE A4, o)AE, Jhdd, AL
gratelabed 2ol P4 Akl TR T 4], 475 (1993).
A3, ALA, o1z, Adod, AAE, A
w2y s ghael bl xed T elabd N T
A (Al Eok), 475 (1995).

qlake] agul @ AFE A}, A =R
3](1979).

AT, AL, ZAA  garsEaks] R, 27(3),
284 (1995).

ohehS, 23« e

Rk

it

3}3)2], 8(1), 45 (1984).



