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Establishment of tissue culture and regeneration system for Lilium ‘Regression’

Jiang Jingyao Lii Boyan Luo Yuanfang Gao Xue Jia Guixia
(School of Landscape Architecture, Beijing Forestry University, Beijing Key Laboratory of Ornamental Plant Germplasm
Innovation & Molecular Breeding, National Engineering Research Center for Floriculture, Beijing Laboratory of
Urban and Rural Ecological Environment, Key Laboratory of Genetics and Breeding in Forest Trees and

Ornamental Plants of Ministry of Education, Beijing 100083, China)

Abstract: [Objective] The Lilium ‘Regression’ has extremely high economic and ornamental values.
Establishing an efficient tissue culture system for it is of great importance. This study aims to integrate the
high efficiency of scales and the sustainability of leaves to construct a regeneration system for Lilium
‘Regression’ via the callus tissue pathway, providing technical support for its genetic transformation and

new variety breeding. [Method] Using scales and leaves of Lilium ‘Regression’ as explants, the optimal
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callus induction medium was screened. The effects of different 6-BA concentrations on adventitious bud
different on bulblet different

concentrations on rooting were investigated, and tissue culture seedling transplantation experiments were

differentiation, sucrose concentrations swelling, activated carbon
carried out. [Result] (1) The suitable callus induction medium for scales of ‘Regression’ lily was MS +
1.0 mg/L PIC + 0.5 mg/L TDZ, with an induction rate of (60.98 + 13.90)% and a callus area of (0.62 £+ 0.23)
cm’. The suitable callus induction medium for leaves of ‘Regression’ lily was MS + 2.0 mg/L PIC +
0.2 mg/L TDZ, with an induction rate of (36.83 = 1.89)% and a callus area of (0.34 = 0.08) cm’. There were
differences in callus formation and development between different explants, among which the scale explants
had better effects on callus induction. (2) The MS medium containing 1.0 mg/L 6-BA and 0.2 mg/LL NAA
had optimal effects on adventitious bud differentiation from callus, with a callus differentiation rate of 100%
and a bud regeneration coefficient of 8.20 + 0.60. Adding 90 g/L sucrose to the MS medium promoted the
mass growth of bulblets. In root development stage, the MS medium containing 0.2 mg/L NAA and 2 g/L
activated carbon was the optimal rooting medium, and the transplantation survival rate was as high as
96.00%. [Conclusion] This study successfully established an efficient induction and regeneration system
for callus tissue of Lilium‘Regression’, achieving full-cycle optimization from callus induction to seedling

transplantation. The research results will lay foundation for genetic transformation and new variety

47 %

promotion of Lilium‘Regression’ .

Key words: lily; callus; plant growth regulators; tissue culture; plant regeneration
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Tab. 1 Effects of different PIC and TDZ treatments on
callus induction of bulb scales
KRk PIC/ TDZ/ AL g EA)
M5 (mgL") (mgL™) /% Blem®
Al 0.2 56.38 = 3.79ab 0.36+0.11bc
0.5
A2 0.5 63.91 +6.42a 0.14 £0.02¢
A3 0.2 52.16 £ 13.68ab  0.48 + 0.07ab
1.0
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A5 0.2 44.06 £ 1.47ab 0.52 £0.09ab
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Tab. 2 Effects of different concentrations of PIC and
TDZ combined treatments on induction of callus tissue
in lily leaves
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%5  (mgLl') (mgL’) T % F/em?
Al 0.2 23.79+1.35de  0.26 +0.04b
0.5
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1.0
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15
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A7 0.2 36.83 + 1.89a 0.34 + 0.08ab
2.0
A8 0.5 3243+2.56ab  0.33+0.05ab
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Fig. 1 Callus induction of different explants in optimal medium
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Tab. 3 Effects of combination ratios of different
concentrations of 6-BA and NAA on callus differentiation

Rk NAA/ 6-BA/

e (gL  (mgL) TR R
BI 0.5 100.00 +0.00a  7.06 + 1.47ab
B2 1.0 100.0040.00a  8.20 % 0.60a
B3 o2 1.5 95.47+227a  4.53+0.18bc
B4 2.0 81.93+2.33b  3.60+0.12c

A~F FR7E B2 B b h AR FE R 0d. 5d. 10d 15 d.
25 d #1140 do ArUH 1 ems
K2 E& B UEROE B R P IR
Fig. 2 Differentiation status of lily callus tissue in the

optimal culture medium
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Tab. 4 Effects of sucrose concentration gradients on
morphological construction of detached lily bulbs

BRimE B/l 40dEKRRE 80 dEIKRH
Cl 30 2.77+0.08b 4.31 £ 0.40b
c2 60 3.03 +0.26ab 5.58 £0.09b
c3 90 3.53+0.20a 8.57 0.80a
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Fig. 3  Effects of different concentrations of sucrose

on expansion of small bulbs
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Tab. 5 Effects of activated carbon addition on bulb
rooting and survival of bulb transplanting

B GRRERI e fikiem  BEEE RER%

%5 (gL
D1 0 4.62+0.17a 3.39+0.10b 25 88.00
D2 1 5.19+0.39a 3.55+0.27b 25 96.00
D3 2 524+0.21a 4.15+0.06a 25 96.00
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Bl 4 AR FEE R E G AR s
Fig. 4 Effects of different activated carbon concentrations

on lily rooting
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Ja; BE. Rtk 60d J5.
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Fig. 5 Characteristics of growth and development stages of tissue-

cultured seedlings after transplanting
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