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Practical Study of Mass Production of Rhizome Induced by Tissue
Culture under Controlled Environmental Factors in Zingiber officinale Rosc.

I. Search for Environmental Factor Related to the Increasing Rhizome
Induced by Tissue Culture in Zingiber officinale Rosc.

Dong —Yun Hyun, Soo-Dong Kim, Moon~-Su Park and Soo-Yeon Cho*

s

ABSTRACT : This study was conducted with short-term and long-term to search for optimal en-
vironmental factors related to the increasing rhizome induced by tissue culture in Zingiber officinale Rosc.

In diurnal course of CO; exchange to seasonal change under 50% shading, the most advanced line ( July )
was pronounced, with maintaining the highest CO. uptake of all the lines throughout the day, but the other
lines ( June, August) were lower than July. )

Diurnal patterns of CO, uptake, air temperature and light intensity were synchronized in all lines, but
closely coupling factor to CO: uptake was air temperature than in light intensity.

Photoperiodic response on growth and photosynthetic ability during long — term exposure to a photoperiod
( 8/16. 16/8, 12/12, 10/14 ) under natural condifion occurred at 2 months after transplanting and in these
photoperiod cycles, strong factor in rhizome formation and photosynthetic ability was 16/8 hour.

Plant grown under 400(20%), 800(40%), 1200(60%) and 1,600(80%) pmol m—-° s~' PPFD, in these
light intensity, the most adapted condition in rhizome formation and photosynthetic ability was 40% level of
full sunlight. Response time to light intensity was similar to phenomenon observed in photoperiod.

In air temperature sequence from 20/12C to 35/27°C (Day/Night) with step size 5T during the growth
period, 30/22C factor affected strongly to initial growth stage and accelerated rhizome formation. These
phenomena were similar to photosynthetic ability. In response to different matric potential ( 0.1, 0.3, 0.5, 0.
Thbar ) in duration of growth period, rhizome formation and photosynthetic ability were induced most strongly
by giving 0. 3bar.

* &3 RSBV (National Honam Agricultural Experiment Station, RDA, Iksan 570080, Korea)
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These results suggested that temperature was the most important one of the determining facfors for the

rhizome formation during growth period.

Key words : Zingiber officinale, Diurnal course, Photoperiod, Light intensity, Air temperature, Matric po-
tential, Photosynthesis, Rhizome induced by tissue culture.
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st e, FLES BRE 4 F d7]1F9
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€O, assimilation =(C; —(C. / (P - E.)}IxV

C;: COs partial pressure in air entering chamber
(phar )

C. : CO» partial pressure in chamber, Error max-
imum = 16.0

E, : Vapour pressure of water of air in chamber
(bar)

P : Atmospheric pressure (bar)

V : volume of flow (800m! /min)
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under shading condition

Seasonal change

Character

June July Aug. Sept.
Full sunlight 0.5 =3 = -
30% shading 0.5 0.6 = =
50% shading 0.5 0.7 2.8 8.0

# Withered plant
% % Data represent mean of ten replocations.

700nm
400nm
Full
sunlight shadm.L shadmg

Fig 1. The energy output of the sun as a function of wavelength
under different shading cindition.
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Fig 2. Diurnal course of CO; exchange, Air temperature and
light intensity during growth period under 50% shading
condition. Photoperiod : June, 13 hour 28min.;July, 13
hour 46min.;Sept, 12 hour 43 min.
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Table 2. Correlation coefficient between CO, exchange and en-

vironmental factor
Environment Season
factors Tune Tuly Sept.
Air temperature 0. 958"" 0.891"* 0. 907"

Light intensity 0. 850" 0. 821" 0. 866" *

**1% level of sighificance
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Fig 3. Change fo rhizome formation to change of environmental
factor during growth period. A, Photoperiod; B, Light in-
tensity; C, Air temperature; D, matric potential. Unit : A,
hour; B, pmol*s';C, centigrade; D, bar.
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Table 3. Photosynthetic response to change of environmental fac-
tors in growth duration

Photosynthetic ability

Environment
(pwl m s 7Y
condition
June July Aug. Sept.
Photoperiod
(Day/Night)
hour
8/16 5.0 5.8 6.9 7.0
16/8 4.7 7.8 7-3 7.6
12/12 5.3 6.2 6.9 7.8
10/14 4.4 5.7 6.4 7.4
Light intensity
(et m—"5-1)
400(20%) 2.8 4.9 6.9 1
800(40%) 3.6 a9 8.4 7.3
1200 (60%) 3.1 6.1 7.8 6.4
1600(80%) 2.1 3.0 5.5 5.2
Alr temperature
(Day/ Night)
©
20/12 2.0 3.5 7.9 7.2
25/17 4.7 8.4 17.6 16.8
30/22 6.1 9.7 22.4 21.4
35/27 4.4 6.1 18.4 17.6
Matric potential '
bar
0.1 5.2 5.8 6.2 6.2
0.3 5.7 6.9 8.8 8.2
0.5 5.6 5.2 5.9 5.4
0.7 3.9 = = -

# Withered plant
# % () Relative light intensity of Tull sun light
Data represent mean of ten replications

FEUE & 5 uslon fErd g i =3 29
g vehd Ho 2 ujFo] AN 2e #4
o= M. BEVSE G mEec( BE, &
B, iy ) o st H£FZ7] 8 U] Al
st s, 53 25/17CAA 35/27C9 BEEHAE
A F 129E HWIEFEC] 20/12T0 Blsha] F43]
Z7letd e, FHE F 295E = 30/220d g2
e vlste] 9ES =2 S0 AEE By oy 2/
120E =i F 2956 gvts] Zrlsld 94 =2
S£EY BAE B3] B =AY S #HS &
F dsick =3 ole) e FAL AN E 3
o} & 4 glo] HENH B E ZFiE] Y=
30/22c9 S 4 F 3R .

THiAG ME EEEMS A58, 0. Thardll A
SENE F 2838 HESE A E ol B 5 g
L} (. 1bar, 0.3bar 28] 3L 0. Sharel| M = EHL F 29%
B iEE] zo|7} A=A e, 58] 0. 3barel] A
ThE S ERel vidl BEF EES UGk o9 ¢
2 4L skl A Feol £ U9 HA kuE
it o]37 ol e WEH o A9 #Eo
2 9gS vH 2 ez Azt

ol4e)l ANE FFRIA ATHES) £HS B
a2%1F HES 16/8N 7, KES A3 0%, RE
Y AL 30/22C9} 0.3barold A AREH (B
4) 2 mEedde] F& RS Raoew, 2 4EY
B 98L nze g9 oy, 58 30/2Td
A Bi¥EE o] F538) FU1Ete S B i EH
Aoz oj&ste AFHYA ddiA AB8YdS & +
Aok

w =

2 A= A7 SR HERkd foshe
H7 M dobir] sleke £F7IF mEwE
£ FECR Be RFICR 245 st

ANIFE# e A2 50% AN ASHAL
v 7€ o] Fe] ®EFMo] S48 VYA 50%



Tahle 4.Ahvewdmmmmmﬂummmwdmﬁwdgmmw

. Plant height Leal number Stem number Stem diameter
Environment
(en) (/main stem) {/plant) ()
condition -
June  July  Aug. Sept.  June July Aug. Sept.  Jume July Aug. Sept.  June July Aug. Sept
Full sunlight 12 - - - 6 = = - 1 = - 3.1 - - =
30% shading 15 17 = - 5 5 — = 1 3 = - 2.3 3.8 - =
50% shading 13 17 25 36 6 5 5 2 3 5 8 3.2 3.3 4.2 5.0
Photoperiod
(Day/Night)
hour
8/16 12 14 17 20 4 5 7 8 2 2 2 3 24 30 31 37
16/8 14 17 20 25 4 5 6 g 1 3 3 5 28 30 33 4.4
12/12 12 17 20 21 3 4 6 8 1 2 3 6 27 2.9 a2 4.0
10/14 11 16 19 22 4 3 4 8 1 2 3 5 20 2.3 27 3.8
Light
intensity
i
100 {20%) 15 20 21 26 2 2 4 7 3 3 4 6 31 31 32 4.0
8OO (40%) 12 18 23 29 2 3 5 9 2 2 3 8 29 31 32 43
1200(60%) 13 16 21 27 2 2 3 6 1 2 3 7 249 30 31 4.0
1600 (80%) 14 15 19 20 2 2 3 5 1 2 2 5 29 30 32 38
Air
temperature
(Day/ Night)
T
20/12 12 15 17 39 6 5 7 6 2 2 3 8 26 24 36 586
25/17 11 25 38 62 5 6 7 8 4 5 9 20 2.2 27 3.9 6.5
30/22 17 33 57 79 6 6 8 10 6 8 14 27 26 37 49 7.0
35/27 10 24 40 60 4 6 6 7 6 6 11 17 23 32 4.0 6.0
Matrie )
potential
bar
0.1 12 15 20 25 3 3 4 5 1 2 2 4 2.1 2.6 3.0 4.2
0.3 12 16 20 28 4 4 5 6 1 2 3 5 22 24 31 AT
0.5 11 15 2 25 3 3 3 6 1 2 2 4 2.8 3.0 5 4.4
0.7 14 = - - 3 - - = 1 - - - 2.0 - = =
# Withered plant
# % [ata represent mean of ten replications.
EHZA £FAIZIE CO, flfEEe] 7} e HEE E£F7IZE 400(20%), 800(40%),

A7 THoln] o] Al7lel| HEe| 713 23 FEEs
BEZF 747 2 Al7)ev 982 69 W) CO, FIA
WEEE A Jebgey kg ¢ BEe vsd 3
= B0 B CO, F5Fw o] Bo} 4§ BaEy
& Hol& miEe e i)

BES £F57])7tF< 8/16, 16/8, 12/12 & 10/142
Helatg 2 o) BENSE EET 29 £ 794 U
Elgton] wmweEd Sfomad AdEd BRe
16/841 2k 2t}

1200(60%) 2 1,600(80%) pmol m—* s-' PPFDR
TRt A EE B RIS Aol
23 e AT %A L Fit

BES 457175 20/12TelA 35/2707A] 5
oft 5vRHo R NS AL, £FHELS £F
Z7] F8 vEgr] AlFsisia, 53] 30/22¢¢0AM
OE fEd vete mEDIH Hakitel YWEE
e A 1Yo

ks 0. 19) 4 0. Thar7d=] 0. 2bar RO 2 =



% 87z e ATHRE ¥4 Aes A7)

HadE 2T EFEES 0.3 o8 ASGE
Fol vjg] FTF £ES Bov] ol 2 @42
FAmEEANA Fol B AT o]de AoeA &
Fx7. 48 REE 7 st BELdLS @
foln], 58] 30/22 ¢ MEE] 53] Ftete
S Ho] B AdiHoR ofEshe AYHA
gdid FAEYL ¢ F AU

5l B X ®

Bassham, J. A 1977. Incressing aup production through mare
contralled photosynthesis. Science 197 © 630 — 638,

Coombs, J., D.O. Hall, S.P.Long, and J. M. 0. Scurlock. 1987.
Techniques in bioproductivity and photosynthesis. ed. pp 62—
494, Pergamon press LLK.

Daphne Vince - Prue. 1975. Phatoperiodism in plant. ed. pp. 385
405, MeGraw - Hill Book CO. Inc. New York.

SR, APl 1995 Al o) @ Pt A7 94 ¢y

o] Z70e] B¢ V. £ Feh=g 370 187199,

e, AT, AA7). 194 S50 71 RUE5E wad
g2 Be] FEeAurg. = AE-ekeix] 39(6) 526530

Johan, MUH.S.. D.H. Wilits, M.M. Peet and P.V. Nelson.
1991, Carbon grain and photo — synthetic photon flux density -
cles. Plant physiol. 96 : 529—536,

Kendrick, R.E and G.H M Kronenberz, 1986, Pho-
tomorphogenesis in plant ed. pp. 199 200 Martinus  Nijhoff
publishers Dordrecht.

DREAEAAIFEAD, 1995, APATFEIAM. &R FA 170
178. 211216,

UGN, 196, FUADMEE AF o FSNE BT
=, F&AFA 40

FESAL 1905, WM FEEAAN %5,

=438, dEe, olFE:H, HUS, HEEH, PE4. 19% A4
A vioke] =1 AEsA EAe] Auee 3 A2 g4,
A Z A ke 23(3) - 129134

Parkinson. K.J. 1983, Porometry in S.E.B. symposiuni on in-
strumentation for enviro— omental physiology. Cambridge Univ-
ersity Press.

- 173 -





