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A Convergent Study on Applying a fine bubble to ginseng
seedling cultivation

Chul—Hyun Ahn**

"Korea National College of Agriculture and Fisheries

EEER 2 o skl MES QA 4 FHA AR WA 9 ) 2 d 2
QR A A A S ol] A% NS AFHLA AT, AFA Qi) wlv| RS 7
2 A Faate] AT meh APRsh A3l 29 Aol o] Liebgk, AR AL el EE Al
& FHAo] QU A F FRakeeh Qo) Aol oF 10957 9l 271 oF 6% Aol Qolyleh, Aah
SNAE el o]tz o 5% F7hshaL it Fo] o 8% F/EHAM el FAE BEFo] o 9%, AFFE oF %9
27 S717h Qofuteh. o) 2e Wel AW AP Ro] ohle Fie] 4ol wel A AANHOR Helygol
o 796 Z7HSHtk R olsh 2& Avhs FEATY ASFP} sl el Bolg BAH Yol FuAt
of el A% Ftka 2 4 Stk whebA] B Qe Ak FRALE ol 88 27] A7EA Q444

2

2

T

=
R

2 D
3 2 Al A e el Bl mE &

el 28 7hsgel =t =
T 4o Aow AzbE

ch q
Aoz A4 AEAS Borhs F7t o

o Ao ¢ Qg RIME, QA &7, el A, A, 7heAd

Abstract This study was conducted to investigate the effect of fine bubble water treatment on the
growth of ginseng seedlings. The growth of ginseng seedlings which were treated with general water and
fine bubble water was investigated. The above ground part, the growth of leaf was increased by about
10% and the growth of the stem was about 6%, as the ginseng seedlings which were treated with fine
bubble water comparing to the ginseng seedlings treated with general water. Root length was increased
about 5%, root width was increased about 8%, roots weight was increased about 9%, and dry weight was
increased about 7%. This is not because the whole root growth was increased, but the main root growth
was Increased about 7%. These results suggested that the physical properties of the fine bubble water
stimulated the growth of ginseng seedlings. These results are initial study in the case of ginseng seedlings.
Therefore, it can be applicable to the 3-5 years old ginseng plants. Further research will be needed to find
out the optimal cultivation condition by controlling the dissolved oxygen amount according to the soil
condition and the research applied to the ginseng seedlings.

e Key Words : Fine bubble, Panax ginseng, Environment, Growth, Root, Potential

#Corresponding Author : ¢F8¥(ach0405@gmail.com)
Received June 12, 2017 Revised August 5, 2017
Accepted August 20, 2017 Published August 28, 2017



192 583330

=52 A8 A’E

1. A&

(2
e

(Panax ginseng C. A. Meyer)< 3-61d71¢] 2.2
S 7HA AL AejE 7] wfzell BF A& v]ske]
of m G W7k T doH1] =3 2
Ftol| A 2t} ozl Aujstdel] digh

E

)
L
P

N
HOH do o R o =

b oz
oo Ho
rob [
sl o,

o
T

kol 2 3lsl Aux]e] AAo] olakAiuje] =

] =
A A

o
o

<
= g

3 AeH234,5]. A

Aai7] e Qo g Ao

fol A7) ol £ RT6T). SAT Aure

ek Zo] olulet AaaFel

Q14 xﬂaﬁoﬂ QoA AdHl e
_C,)_

Ao /\HA od%
f

N _Hl
m1o

(

=]
= 2=

o
fo o plo ok
g a

22
ofy
ko
o
)

oﬁ me O 2 rd mx oY fo &2
tlo :z
3 3 o
—_ = g
X‘;‘ o
2
2~ i g
= 4 e
™ me o
125192
Ly
= ?‘ 1:‘
prafz
oo %0, 4 flo _I
© J
= g
[t} Eﬂ 4 Z ﬁ,
ox Oy o2
> B R o o ) 2 L8 mo K

oY
2
ja )
==
>
=
EL
=
i3
MI
-1N
<
n,
o2
<
o
™
o
ofr
ol

I
il
rlo
ofo
N
2
B>
off
m
LS
!
I
%0
9
1>
it}
Lo,
oX,
o
Jb
ki
il

o
ofo
gig
:>r4—_"4
B>
i
o
=
e
e
B
~
I:pp
_E
=
Is
T
i
kofo
¥ -y

ECRCON

o}ﬂ OV'WI el H
7AYol WA A e

lE% =719 wke} ISO/TC281 40 <8 =7]d)
wt HEE $3o] throlxith =2717F001 - 1000 pm
9] H7]2 bubble, 001 - 100 um W] =71S
fine bubble, 0.01 - 1.0 ym HHE Z7]E ultrafine
bubble, 1.0 - 100 ym <91 =7]ZE microbubble & -
wHtHFig. 1 AL 991 &L 1 92 3] dss)
W mtgdatA FTH15]. 9l HE A A= vlojy
0] 23S 53k Zoll 0.1 mme] AFS g Yol %
S 7kt U meke] S FIAIW A
= ot} olegh 3Rl WEL 7] FHA

IR HE Ve el 2] I3 e
ob A}, TG, A Aok 5o WA
ARG AL ek ey Slel A= 9kl HE At A
710 MEAY A= a8 B AeAy o=
AHEE AL 9l

B AT o]fdl FHEste] 97l ARE St AlghE g

o

7oA Al = 1Al Bl

1 g B4 Agdhe 94 ATE Fal FHA

o B
1— 1 o= I}ﬁ]
BH i A le) -
92 e e A8 7heds Akt
A B
] Pressure
tb bt Noztle Gauge
Rl A it
\ ’, Al
l H Effluent gt T 1:\_'_‘\ -|..
X (Water s Bubble) — = | :_‘-; i .
( fine bubble) fi¥elor
3 4 |
- b d Water
(ultrafine bubble] 3 (microbubblg) Mixing
! H Chamber Pump
[ TR S T
ol 0l " 10 ] 100 el
Dimensions i ym

[Fig. 1] Scale diagram showing bubble diameters in
ISO/TC281 (Bubble Technology) and bubble
generator (Splitter—type Flotation)
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<Table 1> List of measurement
Stem Stem _
length width Leagcﬁpgth Ster(r; n:\)ndth
(cm) (cm)
Root Root Lateral ) )
length width root Wet (W)e|gth Dry (W)GIgth
(cm) (cm) (ea) 9 g

A B stem length(B) M stem length(C)

B. W stem width(B) M stem width(C)

stem length {em)

623 714 727 8A7

02

stem width (cm)

623

714 727

817 929

[Fig. 2] Investigation of leaf growth characteristics of

young ginseng seedling (B

water treatment during growth, C
water treatment during growth)
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[Fig. 3] Investigation of leaf growth characteristics of
young ginseng seedling (B : Fine bubble
water treatment during growth, C : General
water treatment during growth)
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[Fig. 4] Investigation of root growth characteristics of
young ginseng seedling (B : TFine bubble
water treatment during growth, C : General
water treatment during growth)
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[Fig. 5] Investigation of root growth characteristics of
young ginseng seedling (B Fine bubble
water treatment during growth, C : General
water treatment during growth)
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[Fig. 6] Changes in root weight of young ginseng
seedlings (B : Fine bubble water treatment
during growth, C : General water treatment
during growth)
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