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Optimization of tissue culture and rapid propagation system for Lilium
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Abstract: In order to optimize the tissue culture and rapid propagation system for Lilium, L. oriental ‘Sorbonne’, L.
sulphureum Baker and L. formolongi ‘Raizan 3’ were studied, using tissue culture technology, to explore the optimum
conditions of three different explants’ induction and differentiation, plantlets proliferation and bulblets enlargement. The
results showed that the suitable medium for seeds germination of L. sulphureum Baker was MS medium supplemented
with 0.01 mg/L NAA and 60 g/L sugar, while MS medium supplemented with 2.0 mg/L 6-BA, 0.3 mg/L NAA and 0.5
mg/L 6-BA, 0.2 mg/L NAA were the best to promote the induction of adventitious shoots for ‘Sorbonne’ and ‘Raizan 3’
bulb scales respectively. The optimal medium for plantlets proliferation from three different genotypes was MS medium
containing 2.0 mg/L 6-BA and 0.2 mg/L NAA. In addition, 3MS medium with 0.5 g/L AC, 3.0 mg/L PP33; and 80 g/L
sugar was fitted for ‘Sorbonne’ bulblets enlargement.
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Table 1 Factors and levels of orthogonal design on the culture 2~4
of plantlets bulblets enlargement 60 d
(Fo01=6.01<9.1047)  NAA(Fo01=
Al ) B (AC C (PPs333 sk
I(gIL)) /(mg-/L)) 6.01<17.862 )
1 MS 0.5 1.0 NAA 60 0.01 mg/L
2 2MS 1.0 3.0
8 SMS 20 50 MS+0.01 mg/L NAA+60 g/L
A 30d b 60d c 90d
Bl AREKMBEARELEEMFHEABEERER
Fig.1 L. sulphureum seeds regeneration in vitro in different growth stage
vz 60d 20d  100%
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Table 2 Germination rate of L.sulphureum Baker in the mediums
with different 6-BA and sugar concentrations after 40
days inoculation

NAA o0
I(gL™) I(mg-L™)

1 30 0001  (86.67+6.67) deCD

2 30 0010  (90.00+3.33) bcdABCD

3 30 0100  (78.89+1.92)fE

4 60 0001  (94.44+1.93) abcABC

5 60 0010  (96.67+3.34) aA

6 60 0100  (87.78+5.09) cdeBCD

7 90 0001  (91.11+6.94) bcdABCD

8 90 0010  (95.56+1.93) abAB

9 90 0100  (83.33+3.34) efDE

2.2 TEIECEE NAA #0 6-BA XMk ESELL 3
S5 R&B B FSIUAREFHIZI
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Fig.2 Lilium x formolongi ‘Raizan 3’ and L.oriental hybrid ‘Sorbonne’ bulblet-scale regeneration in vitro

3 7 ’ ‘ ) 3 7 MS+0.5 mg/L 6-BA+0.2 mg/L NAA
3 7 ’ (83.55+5.45)%
‘ 6.19+0.60 ° ’
’ MS+2.0 mg/L 6-BA + 0.3 mg/L NAA
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Table 3 Shoot regeneration rate of bulb scales in the mediums with different concentration of plant growth regulators

/(mg-L™) 1% /
6-BA NAA ‘ ’ ‘ 3 ‘ ’ ‘ 3
1 05 0.1 (31.1145.09) cd (50.82+6.88) d (153£0.23)e  (4.4420.95)d
2 05 0.2 (47.44£523)bc  (83.55£5.45)a (2.37:067)cd  (6.19£0.60) b
3 05 05 (26.35£8.94) d (59.28+10.28) ¢ (2.16£0.56)d  (4.51£1.28)d
4 1.0 0.1 (43.55£15.26) bed  (54.73+6.24) cd (251£0.22) ¢ (5.25£0.51) ¢
5 1.0 0.2 (28.47£12.96)cd  (56.41+14.01) cd (2.15£0.23)d  (4.55£0.80)d
6 1.0 05 (29.97+14.78)cd  (64.06£12.02) bc (2.5620.56) ¢ (4.95+0.41) bc
7 2.0 0.1 (58.0747.63)ab  (59.60+16.65) c (3.88£0.68)b  (6.87+0.38) a
8 2.0 02 (65.9645.84) a (80.815.73) ab (453:0.89)a  (6.03+0.63) bc
9 2.0 05 (455246.53)bc  (63.106.36) bc (3.61£0.55) bc  (6.08£1.01) bc
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6-BA(Fo0:=3.55<5.659) NAA (Fos=3.55<4.592) 6-BA 20mg/L 6-BA
6-BA NAA A
6-BA MS+2.0 mg/L
NAA 20 02mglL 6-BA+0.2 mg/L NAA co3 e

. 3 ’ & 7 MS+2.0 mg/L 6_BA+
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Table 4 Magnification factor of plantlets proliferation in the mediums with different combinations of plant growth regulators after 40

days cultivation

/(mg-L™)
6-BA NAA <3
1 05 0.1 (2.19+0.34) ¢ (2.25+0.10) be (2.34+0.38) ¢
2 05 02 (2.85+0.35) ab (2.3320.11) be (2.43+0.09) ¢
3 05 05 (2.3320.80) ¢ (2.05+0.08) ¢ (2.57+0.22) ¢
4 1.0 0.1 (2.72+0.45) b (2.190.13) be (2.730.26) be
5 1.0 0.2 (2.74+0.44) b (2.38£0.22) b (2.68+0.40) ¢
6 1.0 05 (2.01+0.82) ¢ (2.79+0.17) a (2.98+0.24) b
7 2.0 0.1 (2.8620.34) ab (3.07+0.16) a (352+0.72) a
8 2.0 02 (3.74+0.41) a (2.82+0.29) a (3.75£0.94) a
9 2.0 05 (2.91+0.40) ab (3.0520.08) a (3.28+0.39) b
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50d ( 2 ( 5)
PPs3s; AC
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( cc > 5[13])
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Table 5 Results of orthogonal design on the culture of plantlets
bulblets enlargement
A( B(AC C(PP333
) (gL™) (mg.L™)

1 MS 05 1.0 (2.47+0.35) ¢
2 2MS 05 3.0 (3.38+0.31) a
3 3MS 0.5 5.0 (2.89+0.38) b 1
4 3Ms 1.0 10 (2.62+0.46) b (4] 6-BA
6 2MS 1.0 5.0 (2.57+0.17) bc
7 2MS 2.0 1.0 (2.55+0.29) be NAA
8 3MS 2.0 3.0 (3.12+0.56) ab 6-BA
9 MS 2.0 5.0 (2.74£0.35) b
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(AC) [15-16]
(AC)
(PP333)
AC PPg33;
AC PPas;
3.0 mg/L PP333
[16] 15 mg/L PPz ©
PP333
10 mg/L
PP3s3 10 mg/L
52 3Lk
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