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Effect of Plant Growth Regulators on in vitro Cultured
Atractylodes Hybnid ‘Dachul’ (A. macrocephala x A. japonica)
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Abstract - This study was conducted to establish the tissue culture system for Atractylodes plant which is most frequently
used in oriental medicine. Root and auxiliary bud of Dachul cv., which is Atractylodes hybrid (4. macrocephala x A.
Japonica), were used as target tissues for in vitro culture. In root culture, callus induction rate was higher in the treatment of
BAP combined with NAA than others, however, 2-iP was more effective for callus proliferation and root induction.
Although calli were effectively induced from the root and proliferated in lower concentration of cytokinin combined with
higher auxin, root tissue was inappropriate for shoot regeneration. For plant regeneration with axillary bud, BAP combined
with NAA was more effective than 2-iP with NAA or IBA. Number of regenerated plant per bud was 3.8, which was highest,
and stem diameters was shown as 5.0mm under the conditions of 1 mg/L BAP combined with 1 mg/L NAA. Although, plant
height was tend to be higher in 2-iP than BAP, number of the regenerated plant was lower via versus. Furthermore, root
proliferation of regenerated plant was more effective in higher concentration of sucrose (7%) than in lower concentration
(3%). In results, auxiliary bud was an efficient target tissue for producing regenerated plant of Atractylodes under the
conditions of 1 mg/L BAP combined with 1 mg/L NAA and higher concentration of sucrose was effective for root
proliferation of regenerated plants.
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Table 1. Effect of 2-iP and NAA on root tissues of Dachul (4. macrocephala x A. japonica) at 8 weeks after in vitro culture

Treatments (mg/L)  No. of explants  Callus induction Callus fresh Browned Rooting
2-iP NAA (ca) rate (%) weight (mg) (%) (%)
1 150 72.8 + 2.1 0333 + 0.2 0.0 + 0.0° 272 + 2.1°
1 3 150 97.5 + 0.6" 0.411 + 0.3° 272 + 42° 25+ 0.6
5 150 100.0 + 0.0° 0.224 + 0.1 12 £ 06 0.0 + 0.0°
1 150 88.9 + 3.6° 0.119 + 0.1 0.0 + 0.0° 1.1 3.6
3 3 150 90.1 + 1.5° 0.256 + 0.2% 12 + 0.6° 99 + 1.5°
5 150 98.8 + 0.6° 0.104 + 0.0" 49 +12° 12 £ 0.6
1 150 60.5 + 5.5 0.139 + 0.1 0.0 + 0.0° 39.5 £ 5.5°
5 3 150 9.6 + 1.0° 0.143 + 0.0* 1.2 + 0.0° 74 £ 1.0°
5 150 95.1 + 1.2° 0.049 + 0.0° 0.0 + 0.0° 49 +12°

YValues represent the mean + standard deviation (SD) of three independent experiments.
"Mean Separation in columns by Duncan’s multiple range test, p=0.05.
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Table 2. Effect of 2-iP and IBA on root tissues of Dachul (4. macrocephala x A. japonica) at 8 weeks after in vitro culture

Treatments (mg/L) No. of explants  Callus induction Callus fresh Browned Rooting
24P NAA (ea) rate (%) weight (mg) (%) (%)

1 150 100.0 + 0.0 0.456 + 0.2° 0.0 + 0.0° 0.0 £ 0.0

1 3 150 98.8 + 0.6° 0316 + 0.2 160 + 3.1° 12 + 06
5 150 97.5 + 0.6™ 0.380 + 0.3® 49 + 1.5° 2.5 + 0.67
1 150 51.9 + 6.2° 0.048 + 0.0° 0.0 = 0.0° 481 + 62°

3 3 150 79.0 + 2.1 0.090 + 0.1% 0.0 + 0.0° 20.9 + 2.1°%
5 150 85.2 + 0.6™ 0.184 + 0.1™ 0.0 + 0.0° 14.7 £ 1.0*"
1 150 284 + 0.6 0.030 % 0.0° 0.0 £ 0.0° 71.6 + 0.6"

5 3 150 642 + 4.5% 0.045 + 0.0° 0.0 + 0.0° 35.8 + 4.5%
5 150 76.5 + 2.3 0.091 + 0.1 0.0 = 0.0° 235 + 239

YValues represent the mean + standard deviation (SD) of three independent experiments.
"Mean Separation in columns by Duncan’s multiple range test, p=0.05.

Table 3. Effect of BAP and NAA on plant regeneration and growth of axillary bud of Dachul (4. macrocephala x A.

Japonica) at 8 week after in vitro culture

Treatments (mg/L)  No. of cultured No. of induced

Plant height Stem diameter Root diameter

BAP NAA explants shoots (mm) (mm) (mm)
. 0.1 100 3.8 + 1.2 442 £ 66 51 + 1.2° 6.5 + 0.6"
1.0 100 3.8 + 0.3 450 + 9.2 50+ 0.8° 7.0 £ 0.6°
; 0.1 100 3.6 + 0.4° 354 + 1.7 50 + 03° 55+ 03"
1.0 100 22+ 0.1% 483 + 4.3 43 + 02° 59 £ 0.6®
S 0.1 100 14 + 0.1° 352 + 44™ 34 +05° 47 + 1.0°
1.0 100 24 +0.1° 30.1 + 0.4° 3.7 +0.0° 6.3 + 02°

YValues represent the mean =+ standard deviation (SD) of three independent experiments.
"Mean Separation in columns by Duncan’s multiple range test, p=0.05.
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Table 4. Effect of BAP and IBA on plant regeneration and growth of axillary bud of Dachul (4. macrocephala x A. japonica)
at 8 week after in vitro culture

Treatments (mg/L) No. of cultured No. of induced Plant height Stem diameter Root diameter
BAP IBA explants shoots (mm) (mm) (mm)
| 0.1 100 2.7 + 04" 39.5 + 8.2 43 +0.1° 6.1 +02°
1.0 100 24+ 0.1° 37.1 + 43 41 +02° 72 +02°
0.1 100 22 +0.1° 324 + 0.5 40 + 0.2° 42 + 0.0°
3 1.0 100 1.3 + 03% 05 +31° 41 £02° 48 + 0.1°
S 0.1 100 12 + 03¢ 31.2 + 2.0° 36 + 0.3° 44 + 04°
1.0 100 1.7 £ 0.1° 32.6 £ 0.5™ 34 +0.1° 50 £ 0.0°

YValues represent the mean =+ standard deviation (SD) of three independent experiments.
"Mean Separation in columns by Duncan’s multiple range test, p=0.05.

Table 5. Effect of 2-iP and NAA on plant regeneration and growth of axillary bud of Dachul (4. macrocephala x A. japonica)
at 8 week after in vitro culture

Treatments (mg/L) No. of cultured No. of induced Plant height Stem diameter Root diameter
2-iP NAA explants shoots (mm) (mm) (mm)

| 0.1 100 12 + 0.2° 66.0 + 3.4° 43 +05° 70 + 03%

1.0 100 1.8 £ 0.6° 50.5 + 12.3° 55 + 0.6° 87 + 14%
0.1 100 12 £ 0.1° 23.1 £ 2.7° 33+ 0.0° 6.0 + 0.3°
3 1.0 100 22 £ 0.1% 262 £ 2.3° 36 + 0.7% 104 + 22°

S 0.1 100 2.7 £0.1° 284 + 1.2° 39 + 03" 72 + 0.2%
1.0 100 22+ 0.1% 30.0 £ 1.1° 54+ 0.1° 104 + 1.4°

YValues represent the mean + standard deviation (SD) of three independent experiments.
“Mean Separation in columns by Duncan’s multiple range test, p=0.05.

Table 6. Effect of 2-iP and IBA on plant regeneration and growth of axillary bud of Dachul (4. macrocephala x A. japonica)
at 8 week after in vitro culture

Treatments (mg/L) No. of cultured No. of induced Plant height Stem diameter Root diameter
2-iP IBA explants shoots (mm) (mm) (mm)
. 0.1 100 12 +03° 53.6 + 2.6° 38 +05° 52 + 0.4°
1.0 100 13 +0.1% 446 £ 82° 53 + 0.3° 6.7 + 0.1°
0.1 100 12 £ 03° 229 + 1.3 27 £ 05° 39 + 0.1°
3 1.0 100 1.8 = 03™ 24.1 + 0.1 3.0 £0.1° 46 + 03"
S 0.1 100 1.9 £ 03° 28.7 + 0.8% 38 +0.1° 46 + 03
1.0 100 14 + 0.1% 31.8 + 0.8° 43 +04° 62 + 0.2°

YValues represent the mean + standard deviation (SD) of three independent experiments.
“Mean Separation in columns by Duncan’s multiple range test, p=0.05.

TR 313l eH(Table 4). mg/L NAA®] &8 xJg]zHol|A Hol & Az &7 7))

O] E71HR] 2—iPe}F 24191 NAA B [BAY] &84 TF7F 2,670 2 iRt ETh oo} Am A A %313
g A] Aoz 9] Al s} A= Table 5 2 Table 63} 2 CHTable 5). 53] AwEst A=A 249 49 49l
t}. 2-iP¢} NAAS] &8 A2ek 749, 5 mg/L 2—-iP¢} 0.1 NAA®] 5ol Zaglo]l Awke] 2—iP A & 4
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Table 7. Effect of sucrose on plant growth of Dachul (4. macrocephala x A. japonica) at 16 weeks after in vitro culture

Plant height

Length of root ~ Diameter of Diameter of

Sucrose (g/L)  No. of shoot  No. of leaves (mmm) (mm) stem root
30 41+ 09™ 78+ 10° 2114 +93° 1756 + 6.7 76 + 0.4° 13.0 + 0.8°
50 43 + 03 75+ 0.7 1912 +40° 1153 + 7.1° 74 + 0.2° 152 + 14°
70 3.8+ 19° 6.0 + 1.6° 1872 +51°  103.0 + 8.0° 6.2 + 0.9° 17.0 = 1.3°

YValues represent the mean =+ standard deviation (SD) of three independent experiments.
“Mean Separation in columns by Duncan’s multiple range test, p=0.05.

S Holow, 2-iPe] F&rt 7k A9
3} 2—-iPS} IBAS & %!
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Z2100|A dlo} F Az Ed MAGT 3802 7 Bk
7BA730] 5.0 mm oFo® FEaIGith 12 BAP
£ 2-iPE diXete A9 AEsh AEAe 24 & A
S Houf dlof T AEsl A& 77t 2 Ao= A}
= Ac},
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Ak (Meyghani et al, 2005). 3+ wls(Allium
sativum 1.)9] @57 wjdS $3F A Aol = 2.0
mg/L BAPS} 0.2 mg/L NAAS] &8 AHgFwt}l 2.0
mg/L. 2—iP$} 0.2 mg/L NAA| && A7} 242t
23.770, 18.670& o F&Zoletal B ste](Kim ef al,
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Fig. 1. Procedures of in vitro culture of Atractylodes cultivar
Dachul (4. macrocephala x A. japonica).

A : callus induction from the root tissue, B : shoot regeneration
from auxiliary bud, C : root induction and growth, D : root
proliferation on MS medium containing 7% (w/v) sucrose,
E : regenerated plant of auxiliary bud, F : planting in pot
and acclimatization of the regenerated plants.

2006), B A7) Astst Ak 3L woik mebd
29| Slopulore B YT Fius ARS AR 43

< Sl8) 2—-iPRY BAP7F B &%) Jlo dds.

Sucrose F=7} Fv| ool v|X]= F3F

HolafoF Al k292 sucrose?] FE=7F A1E2] A}
e Hdiel] mA|= GRS FHE] flste] MST7ERuiA]
o AEAAZHAS HA7}EHA] &l sucrose TEE 3, 5,
T%(wiv) = 3te] Mol wjFsiolet widk 271 3%(wiv)
sucrose A&7 Ao FHAo|9l ot sucrose?] EE7F
FobAE Qo] oA S Wol=dl, 7%(w/v)
sucrose Z71olA= 3A0] AwFAlo| 7P A A 2
315712 st 23 8S 7% (w/v) sucrose A 2]l A
7hg & v E o, AEA o], o], A 4]
B oo OE ATl vlE) W AEs B, 5%
sucrose Aol A= A=A 2 Ate]e] dol7t 3%(w/v)
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2] gtol vl Aukd o2 oA vebskoh(Fig. 1C-D,
Table 7).

ol9} e A2 A FElA E9lE = ],
e A AR 1 38 A 49 7 2
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o] 23 sucrose’s?] B2 A=Y T AEx
o] AHFRAS QlEl o] &u =], Ao AEzA]u)
OFol| = 3%(w/v) sucrose =2 maltose”} o] &= AU, 2%
(w/v) sorbitol ¥ Z8%7|% gt} wix|e] & 57}
FoMA= 79 AEAE Y 7 2ElEo] FiAoR =
oA AEAMEE FEETIF o HHAA HH, A A
o] Ashgel we} 5] H|th7} o] Folx|= Aow

et A 2 A AR ] Aol A Akl F
L 93 sucrose FEE 3%(wiv)7F A, A% &
& o] F A HIHE $I8-E 7% (w/v) 2] sucrose E5=
7 Aget Ao® AlsEh

Hopalofo 2 Altsle AEA= 7% (w/v) sucrose”} 3
S MS iAol A e Bl Ag s AR F 0.2%((v/v)
hyponex §ollA] 7~10U7F A om, Ago] 9
g A=Als AFFES} FRAEZF 1i1E 3 potoll o] 2]
ato] =3hAZtH(Fig. 1. E-F).

=

>~
-

= 't} (Dachul, Atractylodes macrocephala x A. japonica)®l WA= AA3=4
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wrh AR EA AYakel @A oldrh. 1.0 mg/L
BAPS} 1.0 mg/L NAA ZZA Mo} o Az =
3.870= 7V wskaL, A7) 5.0 mm ofde®
Stk 2eu BAPE 2-iP2 tx|sh= 49 Al
o 2L 2 AL Bo} oo} o ARt 4
Aoz AT TS Sucrose F= —Eé 70
A5 clolirel Asie 8 A R vkl
olgitt. E Ad Ay} wiEo] 7 thEE=AlS
oRE Welurh dozzo] LgHolu, A& 4
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