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Seed germination and plant regeneration of Datura stramonium

ZHANG Hong, ZHANG Xian-qiang, LUO Zheng-wei, CHEN Jin-wu, SUN Min
Key Laboratory of Eco-environments of Three Gorges Reservoir Region, Ministry of Education, School of Life Sciences,

Southwest University, Chongqing 400715, China

Abstract: Objective To optimize the conditions for the seed germination and plant regeneration of Datura stramonium. Methods The
seeds were treated by GA; at different concentration for various durations, the germination percentage and germination trend of seeds were
determined, and the effects of different hormones and media on the plant regeneration were investigated by orthogonal design. Results The
seeds treated by GA; (60 mg/L) for 10 h had the highest germination percentage (73.33%); The leaves had the highest survival rate (70.59%)
when sterilized in 75% ethyl alcohol for 15 s then 0.1% HgCl, for 3 min; The optimal medium for callus induction of leaves was MS + 0.5
mg/L 6-BA + 0.1 mg/L NAA, with the inductivity of 92.5%; The optimal medium for callus induction of clustered buds was MS + 2.0 mg/L
6-BA + 0.1 mg/L NAA, with the inductivity of 94.50%; The rooting was radicated in hormone free MS medium and grew well after 15 d, and
the survival rate of planting is over 95%. Conclusion The seeds of D. stramonium germinate faster after being treated by GA3, and high
efficient steriled plant regeneration system for D. stramonium is established by the “two-step method”.
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Table 1 Media with different combinations of growth

regulators for callus induction

] AMEAAE 6-BA/(mgL') NAA/(mgL™)
1 15 0.1 0.01
2 15 0.1 0.05
3 15 0.1 0.10
4 15 0.5 0.01
5 15 0.5 0.05
6 15 0.5 0.10
7 15 1.0 0.01
8 15 1.0 0.05
9 15 1.0 0.10
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Table 2 Lo(3*) orthogonal design

K = =
A(6-BA)/(mgL") B(NAA)/(mgL") C(MS)
1.0 0.1 1
2 2.0 0.2 12
3 3.0 0.3 1/4
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Fig. 1 Effects of treating time with GA; on germination percentage and germination trends of seeds
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Table 3 Effects of different sterilizing techniques on survival rate of D. stramonium explants
UL b B PR A VR /% fEC AR %
1 75% 0 55, 0.1% HgCl, #3278 3 min 19 6 31.58 3 15.97
2 75%ZBE 10's, 0.1% HgCl, 23 3 min 20 2 10.00 4 20.00
3 75%.H% 155, 0.1% HgCl, %24 3 min 17 4 23.53 12 70.59
4 75% 0 5's, 0.1% HgCl, 32l 5 min 19 0 0.00 5 26.32
5 75% . 10's, 0.1% HgCly 32 5 min 16 0 0.00 1 6.25
6 75% .0 15 s, 0.1% HgCly iZi 5 min 16 0 0.00 1 6.25
7 75% 0 55, 0.1% HgCl, #3218 7 min 18 1 5.56 0 0.00
8 75%Z 0 10's, 0.1% HeCl, % 7 min 19 0 0.00 0 0.00
9 75% 0% 15's, 0.1% HeCly 32 7 min 16 0 0.00 4 25.00

A-EOIAHE B-MEZE C-/EMER D-PHERIBREMR  B-BABUG RIRIEE

A-callus B-clustered buds C-regenerated plant D-rooting of regenerated plant E-plant after transplantation
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Fig. 2 Plant regeneration of D. stramonium

F4 TREKBEHHAEWESBGARAGEM e MG S AR m IR 48 MS+
Table 4 Effects of different growth regulator 0.5 mg/L 6-BA+0.1 mg/L NAA, S RKIK 92.5%.
combinations on callus induction ZEE RN E% SRS R, AME T s
SMHEMHL 6-BA/ (mgL™) NAA/(mgL™) @liASF% /% R A KA T A S8, i ELRY s A= K
15 0.1 0.01 54 ZMANE R L. ER iR, KR
15 0.1 0.05 813 B TR AR — 8 R B ) 40 M o R
15 0.1 0.10 85.6 %Z%%Eﬂo
15 0.5 0.01 86.5 34 MEFEE
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R 17.78 >, NAA Al 6-BA X N 2R 5 S 45 7
B AN 2 (P>0.05), N 2R G4 R L% 5.
% 22 43 W 2 W S ) 2 B 0 AR 2R 5 IR R AR IR N
6-BA>NAA>MS, 6-BA X A= ZE I TE S i 45
K, FFIEZER RSN ABICy, B MS+2.0
mg/L 6-BA+0.1 mg/L NAA.
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Table 5 Effects of different treatments on induction of clustered buds
Wi ik 3 : WAEGE /% TR

A (6-BA) B (NAA) C (MS) D (iR %)

1 1.0 0.1 1 1 65.33 6.27
2 1.0 0.2 1/2 2 56.47 5.33
3 1.0 0.3 1/4 3 50.00 4.38
4 2.0 0.1 12 3 94.50 17.78
5 2.0 0.2 1/4 1 92.21 12.50
6 2.0 0.3 1 2 84.35 10.35
7 3.0 0.1 1/4 2 89.64 11.67
8 3.0 0.2 1 3 78.50 9.83
9 3.0 0.3 12 1 68.89 8.76

K 171.80 249.47 228.18 226.43

K, 271.06 227.18 219.86 230.46

K; 237.03 203.24 231.85 223.00

R 99.26 46.23 11.99 7.46
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