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Effect of carbon dioxide of root zone on emergence
and early growth of transplanted ginseng

Hoon Park and Myong-Gu Lee

SUMMARY

Ginseng seedlings were transplanted in the perlite and grown with various CO, concentration for 14 days.

The days for full emergence was decreased by 3 days at 6 to 8% CO, but increased above 13%.

Stem length

showed significant negative linear correlation with CO, concentration at 14 days but little difference at 64
days. Relative growth (%) to seedling at 64 days tended to increased till 8% CO, and decrease thereafter
without significance. Seedlings showed 65% emergence with short stem (60%) under 22% CO, for 64 days.
Seedlings were all sleeping under 35% CO, for 64 days. Above results indicates that CO, may be useful for

growth control or post harvest storage of ginseng.

&

[l

AB S A REHAE R RS R
e SHA Y AlGH S e gy e A ksl o
el Sl A A4l Fo S shed gt

FRER-> LRI KRS Aow v
o DD S| RIS Rl =)
5| A8t 5lglem) incubation A\ §ell 4 WEE CO, 3
wFal @ Btk 9 e A of. BINGR S 7L
HFEES FRCR 23 575 a5l oy o
2] fifi7d $oll = o 55 (Electroconductivity ) ¥ c}
+ CO, 7} RO 2 vepyte}®,

At Rige] CO, g =he] A elsle) s}
aF fD}U o] AEHE MAs CO, 9 ko] A
3l & ket

2-8-o]

i

st

o]

"T

R A 1 5 g %A A M(Korea Ginseng and Tobacco Research Institute,

Tk

Hgle

-127-

al
=

it 5

Pot 2| XHd : KK #9 5me] perlite® a/ 2000 £}1
Ustell Ya okel 2% 13} zo] CO, Az CO,
REVES AAsk el B R 5mo BTl
potE 10 &9 Hi#-2 Ax %9 Acryl S a5
= nAshgleh el 4emo] T Foivh ¥ 59

2 1em®] perlite2 Qgit}
CO.2| e : HWEH = & CO, & pot F o
HEAES M@t Lae] gasiRfgow JoAl 319

th, CO, ¥5+= 2Hulc} F#tisld £552 %13
7ro]l whE-glt). Perlite o] #HHS 19.2 %= 3§15 o v
BAS 23.8 % WIS 57.0%%7 Potpy 2o
2200 me i vk, BAF1070 2} gas HAL 9 BREAGFe] &
B fEmishsd o

Science Town, Daejeon, 302~ 345 )



J. KOREAN SOC. SOIL SCI. FERT. 1989. Vol.

/— Acryl plate

Silicon greaes ——+—1/2000a pot

perlite =~ |.-—— %573 ‘XWOCOZ injection
Glass tube

Fig. 1. Pot for carbon dioxide concentration control

[EMRCO, = 99.99 %2 H(FRixE gas Bt

) Bhhel gl

CO, 94 : {E4 22 gas ISl 27525 @
of TR mEE A, KA CO, 5HTH (HORIBA,
PIR-2000)2 Z#frobgl vt BRdEdube-o BRHEmtoenT
W(2.01%)% fAste] mHEgle

EFREE o4 T 149l A=A FHsla CO, A
gl Frkata el oA F 64 olell AEA] AAE A A
Sho] Rol 2 Fezalsiglvh 22.4 %olAte] T
64 17k2] CO, &  2|skglvh

et © pot= el 2dba-g Skgla Duncan
LEMES Hlh

3]

z

=
=

al
=

HEHR 5

of

o
5.7 %% = o

3 o] wp

zL ©
°°1:’_\:'

FEsh ABHRE] HEFA] o)
Wit 7b bk wheA
Z7(L 4 %)7h 12del] gkisv] wfsled

g CO,

29k g =

T

9olmbell Stz glet Hl2TE CO 5 WA %2
Row Walo] 4 e COoll o3t 1.4%2 MEP
T AHEEL). 7.8%0lA % oty wakon] 9.9%7)]

oo 2ok EAtel sk glek 12,9 %ol 4] e 243

Table 1. CO, concentration (%) in root zone during
experiment

Mean Maximum Minimum
L4+ 134 4. 00 0. 10
3. 7% 145 6. 15 2. 00
57+ 14Y 8. 15 3. 00
7.8 L 70 10. 75 4. 75
9.9+ L51 12. 00 6. 00
1229 = 1 53 15. 00 11 35
16. 4 + 1L 19 19. 00 14. 75
35 1+619 50. 00 28. 73
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Fig. 2. Days for full emergence after transplanting of

2-yr old ginseng when grown with various
CO, concentration in root zone.
* Means with the same letters are not significantly
different at P=0.05 by DMRT.
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Table 2. Emergence rate (%) of 2-yr old ginseng grown with various CO, concentrations in root zone.
CO, (%) 6 DAT 7 8 9 10 11 12 13 14

L4 40 55 80 85 85 90 100

3.7 0 65 90 95 95 95 100

5 7 10 70 85 100

7.8 0 30 90 95 100

99 0 30 50 75 85 90 100

129 0 0 20 40 60 90 90 100

16. 4 0 0 5 15 45 65 75 85 100
22. 4 0 0 0 0 0 0 0 0 0
35. 1 0 0 0 0 0 0 0 0 0
5 -
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Fig. 3. Stem length of 2-yr old ginseng at 14 days
after transplanting when grown with various

CO; concentration in root zone.
«***. Sjonificant at P=0.001.
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Table 3. Growth status of 2-year old ginseng at 14 and 64 days after transplanting (DAT) when grown with
various CO, concentration in root zone for first 14 days
co Stem length (em) Weight (g.fw/ plant)
(%)2 Increase after [4 DAT 64 DAT Increase from seedling
14 DAT 64 DAT (em) %)V Root Shoot Total €3 (%) ?

L4 4, 16 e 8.44 b 4. 28 a 103 a 0. 838 0. 624 ¢ L 462 0. 582 d 66. 6 bc
37 3. 77 de 8.61 b 4. 84 a 130 a 0. 682 0. 603 bc 1 285 0. 512 becd 66. 2 bc
57 3.33 cd 7.96 b 4.63 a 140 a 0. 700 0. 500 bc 1. 250 0. 489 bc 68. 8 bc
7.8 3.00 ¢ 8. 66 b 5. 66 b 189 ab 0. 635 0. 601 bc 1. 236 0. 553 cd 83 3 c
9.9 27 c 8.44 b 5 65 b 203 ab 0. 755 0. 561 bc 1. 316 0. 553 cd 73. 0 bc
12. 9 2.15 b 8 11 b 5 96 b 277b 0. 721 0. 520 bc 1. 241 0. 464 b 59. 7 b
16. 4 L 43 a 8.35 b 6. 93 ¢ 498d 0. 743 0. 535 b L 277 0. 503 bc 65. 0 bc
22. 4 = 4. 99 a - - 0. 757 0. 222 a 0. 979 0. 206 a 27.0 a

* Increase % 1): (64 DAT length- 14 DAT length)/ 14 DAT length x 100
2): (64 DAT total weight - seedling weight) / seedling weight x 100
* Means with the same letters are not significantly different at p—(. 05 by DMRT.

-129-



J. KOREAN SOC. SOIL SCI. FERT. 1989, Vol. 22 No. 2

Foll zlo] 7} glolt, a2 wigkn ukE 2%
ol o FAH U7 wllEoleh, 2| A %011*15 164 %

& o] -5

<ILI"¥° xl gluch o4 ol 7Aes ngch x|
AR o3k BARlA 9 F7H= 16.4 %7t=)
el 2h 7} uiMr’}'. S7hEo] 5.7 %~ 9.9 %2| CO, ¥
T oA =2 Al wgdx|ul ol 27 S el 2o}
A el 2bb dlel 22,4 oA 2le 64 A7kx| A g
st ol = Fobrt Hglon SFolgS 65 %rA] o)
7k AR 16.4 %2l 60 %ol Eulslg .o
w 35.1% 2] A e|7= Aol Folshx opbslgt, 35

Tox| 2| Toll 4] BAbel o
o Aol o] Hujr} A4l
of4krel Zzbg Egtel wml
Algk Aalg ol = ol
ek S7Hrol froldel o azbz vehd sbsA o)
6~8%2 CO,%¥% 2|7} 22| 7|7k =}
cb Aozt g Ao® ualvh S| dhops] f2
o o] 5%2| AL FEAAAE 2.6 %2 CO, 5%
7b el F3H APt glom e 2 COo, ii—‘#

qlabd S ke A 7F A% Wel x| of & Aol 4
el o 285 shs4ol glek 50 o 7o °é -4
CO, %7t 85%7kx Jel zhow ol
Alfalfa 7} 53wl <p4-2-2 454 7)o =lz} 2 CO,
| obr 4 Ad3g Rela glo] A7 ks

w1 5lofo} 3 Holek,

=
oAb qlgloem e oAk
T A-SA e

pot % 58 Fo 2}

I8 BAFGl| vk 4y

HPLE

e
B
=1}
E

=8 oOL 9]

o olgk
o| ofde

i 7
Perliteol] B4+5- 413 14317 %559 CO, =
Tilell efshar ql4ke] A fAtel 2 2AbEI L 6~
8 Jooll 4| Al Folta Y7t 3z v 9o

-130-

13 % ol 4ol 4 Eoloh Aot eh,

14l el F AL COy 557l 5342 Hglo),
643132 W Rapel S 8%E ARow Zola

F Aadhe Aes ngod fo4e gl 2%
ol 6497k H 2l 65% o} Hgof AL 60 %
AEH AT 35%2| Helv w5 fR#Eo| S olc). of4
o Ay ql4ke| 4824 9 e CO,7b o

T Al Agket,

- O [e]

=2

o

51 A X &

HdH 257 oldE, 4. 1985 HuAre 4 E

shata 543 2 g sdalell sk, meql 4433l A|

9:24~35.

Freman, S. and V. C. Brink. 1967. Nature of ice-

sheet injury to alfalfa. Agron. J. 59: 557-560.

Grable A. R. and R. E. Danielson. 1965. Effect

of carbon dioxide, oxygen, and soil moisture

suction on germination of corn and soybean. Soil

Sci. Soc. Amer. Proc.29: 12-18.

. Grable A. R. and R. E. Danielson. 1965. Influence
of CO, on growth of corn and soybean seedlings.
ibid 29:233-238.

- AT olFsh FEZ olel4y W, &FT.1985.
alake] e Adefol g AT, dArd TR A (AL
oF) T5~857. FFql4ated 2 od T4,

. FBA. 1986, REAEBMol ABo HBel n)x =
BB WERMRL. pp. 89 BEABK KB

L 54, olFE 19800 Al Aol 3 AT
alabed TR A (A el Hok) 173~196, el 4bd F4.
Unger, P. W. and R. E. Danielson. 1964. Influence
of oxygen and carbon dioxide on germination and
seedling development of corn (Zea mays L.).
Agron. Jour. 56: 56-58.



