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Inhibition of matrix seedling raising in winter on premature bolting of Angelica sinensis
WU Yan-an', LIN Hai-ming’, LIU Xiao-rui’s CAO Zhan-feng', SHANG Hu-shan’, FANG Zi-sen’
(1. Gansu Provincial Cash Crops Technology Extension Station, Lanzhou 730030, China;
2. Gansu Agriculture University, Lanzhou 730030 China; 3. Dingxi City Arid
A griculture Research Extension Centre, Dingxi 743000, China)

Abstract: Objective Inhibition of matrix seedling raising in winter greenhouse on premature bolting of
Angelica sinensis. Methods Three factors of sowing periods, soil media and seeds were tested in ortho-
gonal design by repeated three times. Results In total 15 treatments, bolting percentage of A. sinensis in
seven treatments were lower than 1%, among which the lowest was Q 14 %; In the other seven treat-
ments, the bolting percentages were 1% —5%, and in another treatment, it was 19 93%. No bolting hap-
pened in 40% of total 45 tested plots, and the bolting percentage was lower than 5% in other 46 7% tested
plots. Stalk of winter raised seedlings started to produce at the beginning of A ugust, which delayed 70 d
compared to that of the traditional seedlings, bolting peak period of winter raised seedlings was in the mid-
dle of September, which delayed 100 d compared to that of the traditional seedlings. In total 15 treat-
ments, 100 % of bolting plants only stalked. but no flowers produced in six treatments, over 50 % of bol-
ting plants only stalked, but no flowers produced in the other eight treatments, 38 9% of bolting plants
only stalked but no flowers produced in another one treatment. The sample test showed that ethanol ex-
tracts content of bolting plant root without flower was 45 93%. Influence in each one of these three fac-
tors to premature bolting percentage approached to the utmost notable difference, the influence sequence
was sowing periods, seeds, and soil matrixes. Conclusion Premature bolting percentage of A. sinensis is
not only obviously decreased by matrix seedling raising in winter greenhouse, but also the bolting can pos-
sibly be avoided, and bolting date be also delayed greatly .

Key words: Angelica sinensis (Oliv.) Diels; premature bolting; winter raised seedling; yield; quality

. . . , 20 000
2 000 ~2 800 m hm?, 65 000 t. , 1966 t,
* : 2008-05-20
s (GNSW-2007-02)
(1964—), , B

Tel: 13919807272 E-mail: wuziyanan @yahoo. com. cn
* F-mail: linhm @gs au. edu. cn



¥ 25 (hinese Traditional and Herbal Drugs 40 3 200 3 ° 457 -
T 1523 G ; ; ]
, ) 0~20 cm 3 13 % 200
, s g/ kg, Q 66 g/kg, 113. 02 mg/kg,
) 15% ~20%, , 7. 0 mg/ kg, 163 mg/kg, pH 8 0.
=, 12 : . 2005 ,
. . 120 2006 (5~8 C) ;2006
d ( > 1. 5g : . . .«
>4 Smm) , 0~5"0 888” ( =25%, 45 %,
. B ). : (8 0 cm X6 5 cmX
, 11. 0 cm, )s 6 mm
. 2 38 kg/m’, . ( )
, , 0. 06 kg/m?; =45%, NZ=14%.
P205>>16 %.K20 =15 % ( ) 0. 024
1 kg/m?; =46. 4% ( ). : LP2102
L1 : 2006 9 2007 ( s AL104 (
4 1 900 m - ); DJ ( Do
. . L3 : (A). (B)
2 300 m, 550 ~600 mm, 50~55 )3 C 1 %), »3
& 110~135d, =0 C 2309 C, =10
1
Table 1 Factors and levels
AC D BC ) cC
. S /g
1 2006-09-29 40 40 18 2 2005 -1.7656
2 2006-10-19 60 20 20 2006 -1.5538
3 2006-11-08 98 2 2006- -1.7713
4 2006-11-28
5 2006-12-18
. . . ’ 10
¢ 2. 300 4 ~5 , { »
3 s 2 .
20 d , . . . 2
4 20 3mX 5 m, 50 cm, 21 7
9 s 20 ecm X . 8
35 em, 225 . »5 10 ’
2 5 s
Table 2 Nutrient level of soil matrixes 70 d. 9 ,
for A. sinensis seedling raising 6 ,
; ; ; ; 100 d. .
(mgkg D (mgke D (mgkeg D % ot .
B, 11.2 23.0 1200 7.07 7.6 C 3, 15
B, 14.0 17.9 900 6. 00 7.9 , 7 1%, 7
B3 12. 6 10. 0 260 1.01 8.1

1%~5%7 1
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Table 3 Premature bolting plants percentage and bolting without flower plants percentage
of A sinensis in different test plots
/% % /% iy
I I 11 I I 11
1 AB G 0 0. 95 0 0.31 — 66.7 — 66.7
2 A1B Gy 0 1.31 0 0. 44 - 100 - 100
3 A1BCs 0.71 0 0. 89 0.53 100 - 100 100
4 A>B G 0 0 0. 89 0. 30 - - 100 100
5 A B Cs 1. 64 0.56 4.82 2.34 100 0 75.0 58.3
6 ArB; Gy 0 0.41 0 0. 14 - 100 — 100
7 A3BCs 3.08 8. 11 3.85 5.01 50.0 66.7 0 38.9
8 A3B, Gy 2.13 0 1.16 1. 10 100 - 0 50.0
9 A3B; Gy 0 1. 18 0 0.39 — 100 — 100
10 A4B G 4.17 0 5.56 3.24 60. 0 - 62.5 61.3
11 AsBCy 4.17 0 0 1.39 75.0 - - 75.0
12 A4B3Cs 1. 82 0 0 0.61 100 - — 100
13 AsB G, 2. 86 4.35 4. 60 3.94 100 50.0 25.0 58.3
14 AsB,Cs 17.52 18. 12 24. 14 19.93 62.5 45.0 64.3 57.3
15 AsBCy 5. 81 4.26 0 3.36 66.7 100 - 83.4
19 93%.
15% ~20% ,
Q 14 %, 19 93 %, 2 87%.
, 45 18
. 40%, 21 [
5% 46 7 %. * P<0.01
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Fig.1 Influence of different sowing periods
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Table 4 Results of L;5(5< 3%) orthogonal test
T,
A B C /kg /% /%
1 A1B Gy 1 1 1 65.0 0.94 163. 34
2 AB G 1 2 2 60. 5 1.31 166. 17
3 A1B;C3 1 3 3 60. 7 1. 60 173. 09
4 A B G 2 1 2 56.8 0. 89 171. 39
5 ArB, C3 2 2 3 48.7 7.02 166. 21
6 A B3 Cy 2 3 1 45.3 0.41 165. 07
7 A3BiC3 3 1 3 47.7 15. 04 156. 90
8 A3B,C 3 2 1 55.0 3.29 161. 21
9 A3B Gy 3 3 2 53.0 1. 18 159. 08
10 A4Bi Cy 4 1 1 83.5 9.73 168. 73
11 AsB Gy 4 2 2 40.2 4.17 146. 86
12 A4B;C3 4 3 3 42.0 1. 82 158. 64
13 AsB G, 5 1 2 61.5 11. 81 165. 14
14 AsB,C3 5 2 3 60.0 59.78 140. 81
15 AsB;Cy 5 3 1 80.5 10. 07 150. 01
T 186. 2 314.5 329.3 Tr 307.0 310.2 243.2 860.4(7)
T, 150. 8 264. 4 272.0
T3 155.7 281.5 259.1
Ty 165.7
Ts 202.0
t 20.7 21.0 22.0
ts 16. 8 17.6 18.1
1 17.3 18.8 17.3
fa 18. 4
's 22.4
R 51.2 50. 1 70.2
T, 3.85 38. 41 24. 44 Tr 43.91 39.24 45.91 129. 06
T 8.32 75.57 19.36 (n
T5 19.51 15.08 85. 26
T4 15.72
Ts 81. 66
t 0.43 2.56 1.63
12} 0.92 5.04 1.29
t3 2.17 1.01 5. 68
ts 1.75
‘s 9.07
R 77. 81 60. 49 65.90
T, 502. 60 825. 50 808. 36 Tr 804.4 794.12 814. 13
2 412. 65
T, 502. 67 781. 26 808. 64 D
Ts 477. 19 805. 89 795. 65
T4 474.23
Ts 455.96
t 55. 84 55.03 53. 89
ts 55.85 52.08 53.91
t3 53.02 53.73 53.04
t4 52. 69
ts 50. 66
R 46.71 44.24 12.99
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Table 5 Analysis of variance
SS f s F P
190. 44 2 95.22 2.78 P> 0.05
206. 27 4 51.57 1. 51 P> 0.05
86. 48 2 43.24 1. 26 P> 0.05
186. 17 2 93.09 2.72 P> 0.05
D( ) 1 162.54 34 34. 19
1 831.89 44
1. 56 2 0.78 0.07 P> 0.05
449. 87 4 112. 47 9.79"
124. 09 2 62. 05 5. 40"
179. 28 2 89. 64 7. 80"
D( ) 390. 69 34 11.49
1 145.50 44
13.35 2 6. 68 0.58 P> 0.05
179. 09 4 44. 77 3.88 "
65.52 2 32.76 2.84 P> 0.05
7.34 2 3.67 0.32 P> 0.05
D( ) 391.98 34 11.53
657.28 44
Foos(2 34)=3.28 Fg05(4 34)=2.65 Fy.0(234)=5.29 Fg01(4 34)=3.93
*P<Q 05 **P< 0 01
. C 3) 6 6
100% , I 50% Table 6 Yield and ethanol extracts of A. sinensis
in dif ferent treatments
, 1 38.9% .
b b b b
/ (kg * hm~2) /% / (kg * hm 2) /%
. 10
’ 1 14 447 54. 45 9 11778 53.03
43 2
(AsBiC) 24 2 13 444 55.39 || 10 18 556 56. 24
. 45 93%, « » 3 13 489 57.70 || 11 9000 48.95
s 4 12 622 57.13 |[ 12 9333 52. 88
50. 08% 4 lsyo 5 10 778 55.40 |[ 13 13 667 55.05
6 10 067 55.02 || 14 13333 46.94
b b o
29 7 10 600 52.30 || 15 17 889 50. 00
8 10 000 53.74
C 6)
( 1~3) ( 13 ~15) ’
( 4 )9 AS . A2
’ , ’ C 5),
12 747 kg/ hm”,
3 O 5 Bi1 ’ B39 B2
: 1 1 1
, ’ , : . ¢ 6), Ci
) 18 556 kg/hm 17 889 kg/hm”~, C2.Cs
1) NV
10 45 579 15
@ . C 4.5), .
40. 34%; 2 5 ,
1.2.3.13.14, ;3
b
8 : 4~9.11. 12, ’ ‘ ’
. 11 9 000 kg/hm”.
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Tissue culture of Swertia bimaculata

LONG Hua's» HU Xuefeng’, HUANG Heng-yu'
(1. Key Laboratory of Plant Resources Conservation and Utilization of Hunan Province, Jishou 416000, China;

2. Baojing National Middle School of Hunan Province, Baojing 416500 China)

Abstract: Objective
destroyed seriously, the method of artificial propagation by way of tissue culture have been systematically
studied. Methods

from the seeds on the initial medium were taken as explants. These explants were cultured on M'S culture

In order to protect the natural resources of Swertia bimaculata which has been
The stems, leaves, and stems with buds which were from the seedlings germinated

media by adding different portions of hormones at various cultural conditions. Results The stems were the

best material in speeding propagation among the three explants. T he proper initial medium for the stems
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