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Distant hybridization of Lilium lancifolium Thunb.
and identification of its hybrid progeny

SHU Ke'?, LI Jianhong®, CHEN Lu'*, FU Haiyan', CAI Wei', LIU Lichen', LI Yufan'>*"

(1.College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan Engineering
Research Center for the Breeding and Utilization of High-Quality Flowers and Trees in the Mid-Subtropics of Hunan
Province, Changsha, Hunan 410128, China; 3.Yangmingshan Provincial Nature Reserve Management Station of Chongyi
County Forestry Bureau of Jiangxi Province, Chongyi, Jiangxi 341300, China; 4.Engineering Research Center of
Horticultural Crop Germplasm Innovation and New Variety Breeding Teaching Department, Changsha, Hunan 410128,
China)

Abstract: In order to cultivate new varieties of Lilium lancifolium with strong resistance and excellent ornament, the
pollen viability of three ornamental lily cultivars ‘Black stone’, ‘Tresor’ and ‘Sorbonne’ was measured by liquid medium
hanging drop method, which were respectively used to conduct distant crosses with female parent Lilium lancifolium
Thunb. using bud stage pollination, normal pollination, delayed pollination, and stigma-cutting pollination. Ovules of the
obtained hybrid progeny were cultured and multiplied, and the authenticity of the hybrid was identified by the method of

SSR molecular marker. The results showed that the pollen germination rate of ‘Sorbonne’ was generally higher than that
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of ‘Black stone’ and ‘Tresor’; the seed setting rate with pollination at the bud stage was the highest, which was 14.44%;

the hybrid combination with the largest number of capsules is Lilium lancifolium Thunb. x ‘Black stone’, with 17

capsules. Ovules of the hybrid capsules were cultured, and 9 F1 generation hybrid seedlings were obtained. The optimum

medium formula for hybrid seedling propagation is MS+30 g/L sucrose+0.1 mg/L NAA+1 mg/L 6-BA+8 g/L agar. The
optimal medium formula for bulb expansion and rooting is MS+80 g/L sucrose+0.1 mg/L NAA+ 0.05 mg/L 6-BA+0.75

g/L activated carbon+6.5 g/L agar, and the optimal culture environment is dark nourish. Finally, the two hybrid lines of

Lilium lancifolium Thunb. x ‘Tresor’ were confirmed to be true hybrids through SSR molecular mark identification using

four pairs of primers.

Keywords: Lilium lancifolium Thunb.; distant hybridization; ovule culture; propagation culture; SSR molecular mark
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R1 BAEHMBRREREALRS
Table 1 Formula of liquid medium for lily pollen germination
KBS MR% MR/ (mg L) &S/ (mg- L) BARFY/mL

1 5 100 25 50
2 5 150 75 50
3 5 200 125 50
4 10 100 75 50
5 10 150 125 50
6 10 200 25 50
7 15 100 125 50
8 15 150 25 50
9 15 200 75 50

KW OTAERT 2~3 d, 635 Wi,
WO 1~2 d). TERHOFEE 4~5d, 16
ZER IR FUIEIREL B OTAE 1~2 d)4 Fh5 =L,
NA . BFPAEIRASZ4AE 30 Jk. RS A SR
e, XPEHIA A LGRS, QSIS &
e UG B ELE,

B A3 5 I R A AR SRR 6 TR ik

Bk 2 VA, BRI R v, R
FH 75%CBEF 2% AR, BUIRER, & T8
ek B3R, IREREEFR I MS+30 g/L JERE+0.01
mg/L NAA+6.5 g/L 3§, pH 5.7, LIK;FEIE MS+30
o/L HEME+1 mg/L 6-BA+8 g/L 3l , pH 5.8 Jy AL,
AR 0.01, 0.10, 0.50 mg/L ) NAA, BiFits:
Fhx“Tresor’ Z4Fi i FUANZBE F o BAAEEEFR 10
M, RN S AN, A 3R BRI S
T ZEELL, i 90 do

P IGTE 0 A A8 SRR B il 2K R A i
FREHATRESR , AR R 6-BA FUZ AN
TP ROE B Rk . BRI T R 10
L, BSR4 DM AAAES, 30d FETHIEN
W25 A ELAR SRR B

BiJr 1: MS+80 g/L JHE#+0.1 mg/L NAA+ 0. 05
mg/L 6-BA+0.75 g/L 1T %+6.5 g/L Bifig, pH=5.8.

BCJs 2: MS+80 g/L JiEHE+0.1 mg/L NAA +0. 1
mg/L 6-BA +0.75 g/L 1G5k +6.5 g/L Fiflg , pH=5.8.

BiJy 3: MS+80 g/L FEME+0.1 mg/L NAA +0. 2

1.2.2

mg/L 6-BA +0.75 g/L 1G5k +6.5 g/L Bl , pH=5.8.

BiJ7 4: MS+80 g/L EHE+0.1 mg/L NAA + 0. 2
mg/L 6-BA +6.5 g/L Fill§, pH=5.8.

W 2P B T ROE A R AR TR, 2
ETOCIRFMBEEIREEREFR, 40 d J5 WEA M 25
R ARG L
B SAT G 69 5

BT Tresor’ Y 2 2Pk £ 35 FH I Tresor’
IS IROTTHE B BT P2 DNAL TR A 56
IR BN H] M5 Hiper Plus 228 £ By ki3 A
41 DNA $2BGG &), R SIMee I E
DNA B, 1] 1%B B SEE DRI DNA Y5 &,
BEWE LT R GRSl o R T & 1
23 XWEG SSR BN AT T AR5 HT, ik
PIGTHW A . ZAMERINT Y.

KH 25 uL SWARZR . DNA #7(50 ng/uL)l
uL, 2xRapid Taq Master Mix 12.5 uL, . Fiif5l
Y1(10 pmol/L)£% 1 uL, JCRE7K 9.5 uL, PCR ¥ #fi72
J¥: 95 CHiAEME 3 min; 95 CAEPE 155, 56~63 C
Bk 15, 72 CHEM 15 s, 35 PMER; feJa 72 C
FEMH 5 min, 4 CHRAF o

WA TR RIS (1) SSR 5 | W 791 1) S s e
JehRic, AT, LIEAS MR 4
DNA M#it, PEfT PCR 4145 B 4048 s ok A

1.2.3

2 HREZ
21 BEXFXEMBEFHRBEREDSR

3NE B R LGOI 2 Fis.
20, 3 E G IA —ENAETE T,
HiH<Sorbonne’ (A A& K B AR 15 T Black stone’ il
‘“Tresor’s 3 NMCALEKTE 150 /L FEHE+100 mg/L
iR +125 mg/L SEALAS B AW Hh B i & R ek,
‘Sorbonne’ [} & % ik % 15 T ‘Black stone” ‘Tresor”,
“Tresor’ B9 A& % i} &I T Black stone’ . 3 PMCAH
AEMTE 9 FIA AW AT &, BARIACAAE R i
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1 “‘Black stone’fE#5; 2

“Tresor’fEH); 3

‘Sorbonne’ 1E45

2 BAKXFEMHBEEER

Fig. 2 Germination of pollens from three male parents with the best pollen germination solution

*2 BAXRKEMBARE
Table 2 Pollen germination rates of male parents
s TERII K2 /%
‘Black stone’ ‘Tresor’ ‘Sorbonne’
1 (39.26+5.59)ab  (21.48+2.18)de  (41.79+4.16)ab
2 (31.62+4.59)bc  (12.25+1.19)g (28.82+1.13)be
3 (28.8446.75)bc  (20.83+2.22)de  (44.59+4.79)ab
4 (43.29£2.00)ab ~ (16.19+£3.30)ef  (20.56+2.19)de
5 (36.89+4.83)ab  (20.56+2.19)de  (13.28+1.96)g
6 (41.1445.35)ab ~ (12.63+1.59)g (20.94+2.81)de
7 (48.61+4.63)ab  (26.11+2.73)cd  (58.16+3.86)a
8 (43.45+6.27)ab  (21.43+2.37)de  (27.82+2.55)bc
9 (36.11£2.73)bc ~ (14.54+1.78)fg  (45.94+2.17)ab

[RIBAN [ 5 BE 7R Ab BRIR] (4 22 5 A GE T2 72 L (P<0.05).

3 MAACH A MBS RE TR, HbhE
x‘Black stone’ 4% S0 F iy, LKy 120 25, 345 17
AR, GEEREIR 14.167%; HFFxTresor’, 3
27 AER, 598N 5.833%; #STx‘Sorbonne’
POPJAT 1 AR, S59R AR, 4 0.833%. HHikn]
UL, BPHE G E A (‘Black stone”)ZEZ KL R
BOR, BORIGRACREL,

TE 4 Pz I =rh, B BRI A5 9 R AR A
Z, EH 90 g%, ARIF T 13 NN HIR, 4590%

BENT 14.44%; HUCHIER B, 5T 11428
SR, HEIIRN 12.20%; IFIHSLEA RS 1
NIRSEHIR, HEIRR 1.11%; TEREHIA 1A
Rz BRI, IR SR HE SR A %
GE AU ey v

2.2 FAENIGEMBERERREEFE
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5Bl 4 0.50 mg/L NAA AbHE 60 d JE 8 A 43T i o
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Fig.3 Ovule culture and proliferation culture of hybrid progeny from Lilium lancifolium Thunb. X “Tresor’
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Fig.4 Expansion and rooting of seed bulbs after 40 days of light culture and dark culture
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Fig.5 Amplified spectra with primers JDZJ-11 and JDZJ-13
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