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Abstract: Effect of different plant growth regulator on petiole, leaf and rhizome callus induction was studied by or-
thogonal design in this paper. It showed that petiole,leaf and rhizome callus induction rate were 99. 0% .83. 5% and
71.5% in their optimum culture conditions respectively. And Petiole was the most easy to form callus. There was a
significant promotion effect of 2,4-D on the callus induction. The optimal composition for petiole callus induction was
0.4 mg+ L'NAA. 4.0 mg+ L' 2,4-D and 0. 4 mg » L' KT;and induction rate reached 99. 0% when petiole being
cultured for 20 d. In addition, when cell from petiole callus was cultured for 18 d,the maximum yields of cell bio-
mass, polysaccharide and atractylodin were 9. 07 g+ L' ,15. 68 mg * " and 19. 62 ug * L respectively.
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AB,C,, MS
MS 10 d , 0.4mg+ L"NAA 4. 0mg+L"2,4-D 0.4mg-
, L' KT, 83.5%., ,
, 20d 2,4-D .
. R , B>A>C, NAA KT C 4. 5.

3
A1B2C2Z, MS

0.4mg+* L"NAA4.0mg-+L"'2,4D 0.4

Table 3 Variance analysis of orthogonal test results

mg « L' KT, 99.0%, of plant growth regulator on petiole callus
J,NAA 2,4-D induction of Atractylodes lancea
, KT C 2. 3.
Variance Sum of Variance F Significance
1 source squares

A 492.2 2 10.1 * %

Table 1  Orthogonal test of plant growth B 3363.5 2 69.1 *

regulator on callus induction C 178.2 2 3.7

Error 48.7 2

Factor
Fo:(2,9)=4.26,F,,(2,9)=8.02

Level A NAAmg-L' B2.4D.mg-L' CKT.mgeL'

4
1 0.4 2.0 0.2
2 0.8 4.0 0.4
3 1.9 6.0 0.6 Table 4 Orthogonal test of plant growth regulator
on leaf callus induction of Atractylodes lancea
2
Factor Induction rate ( %)
Table 2 Orthogonal test of plant growth regulator Test
. . . number A B C Average
on petiole callus induction of Atractylodes lancea Test1  Test2 ~ ) °
Factor Induction rate (%) 1 1 1 1 71 69 70.0
T 2 1 2 2 86 81 83.5
est . -
number A B Ie Test 1 Teet Average 3 1 3 3 49 44 46.5
est est value 4 2 1 2 67 62 64.5
1 1 1 1 89 8  87.5 > 2 2 8 59 ol 95.0
2 1 2 2 100 98 99.0 6 2 8 1 29 31 30.0
3 1 3 3 59 67 63.0 7 8 1 3 . 42 44.0
4 2 1 2 85 82 83.5 8 3 2 1 69 4 715
5 2 2 3 82 80 81.0 I 3 8 2 35 89 310
6 ) 5 ) ” I Kl 200.0 178.5 1715
; 3 | 3 - 72 885 K2 149.5  210.0  185.0
g 3 ) ) o6 97 825 K3 1525 113.5 145.5
o 3 s ) " 6 435 R 50.5  96.5  39.5
K1 249.5 259.5 201.5
K2  196.0 262.5  226.0 2.1.3
K3 214.5 138.0 232.5
R 53.5 124.5 31.0
000 i MS 15 d ,
2.1.2 : o 20
d , s R
MS 8 d , , B>C>A, ,
. 20d
\ R , B>A>C, A,B, G, MS 0.8 mg » L

, NAA.2.0mg-+L"'"2,4D 0.4mg-+L"'KT,
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Table 5 Variance analysis of orthogonal test results of d ,

plant growth regulator on leaf callus induction

of Atractylodes lancea

Variance Sum of . F . 7
Variance Significance
source squares
A 535.1 2 4.5 Table 7 Variance analysis of orthogonal test results of
B 1614. 4 2 13.6 *x plant growth regulator on rhizome callus induction
¢ 268.7 2 2.3 of Atractylodes lancea
Error 118.4 2
Fo05(2,9)=4.26,F,,(2,9)=8.02 Variance Sum of ' o
Variance Significance
6 source squares
A 222.1 2 1.1
Tabl Orth | (ol h | B 2059.7 2 10.1 * %
a e.6 rt ogon.a tes? of plant growth regulator on C 5471 9 17
rhizome callus induction of Atractylodes lancea Error 9204, 2 5
Factor Induction rate (%) Fo0s(2,9)=4.26,F,,,(2,9)=38.02
Test 2 3
number A B ¢ Test 1 Test2 Average
value , s
1 1 ! 1 66 69 67.5 7. 74 min, C 2, 3,
2 1 2 2 71 66 68.5
3 1 3 3 26 33 29.5 ’
4 2 1 2 71 73 71.5
5 2 2 3 49 43 46.0
6 2 3 1 21 18 19.5 ° ’
7 3 1 3 36 42 39.0 S ) 18 d
[~ [~
8 3 2 1 57 65 61.0 , 9. 07 g . Lt ,
9 3 3 2 29 34 31.5
K1 165.5 178.0 148.0 ’
K2 137.0 175.5 171.5 ,
K3 131.5  80.5  114.5
R 34.0  97.5 57.0 C . ’
8
Table 8 Effect of plant growth regulator on callus growth of different explants from Atractylodes lancea
(d) (g)
Explant Formed first time  Dry weight Color Texture Growth
Petiole 10 0.029 Yellow-white s More loose, granular shape ++++
Leaf 8 0.021 Yellow-green s Loose.ranular shape +++
Rhizome 15 0.012 Yellow-white , Loose, tumor shape ++
: + ; + .

Note: + in the table means the growing status;more + indicates more vigorous growth.

s 50. 58 45.63
10. 67 21d ,
8.17 , 56. 39
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Fig. 1 Petiole callus of Atractylodes lancea
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Fig. 2 HPLC chromatogram of atractylodin
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Fig. 3 HPLC chromatogram of cell extracts

of Atractylodes lancea
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Fig. 4 Dynamic change of petiole and rhizome
cell growth of Atractylodes lancea
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Fig. 5 Dynamic change of petiole and rhizome cell
polysaccharide of Atractylodes lancea
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Fig. 6 Dynamic change of petiole and rhizome cell
atractylodin of Atractylodes lancea

46.29

2.04mg+L" 2.45 ug+ L',
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