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WE: [ B8] 518 ZME 4 Lilium davidii var. unicolor 5 71 Bl & Z M5 & 4 Lilium 2 X FAelk, H3EF 5 A&KREE
SRR AT RAE AR L, [FF] SHARRTEEND TN RITHE, RBELEREIAZNTEH L,
CEEE’ ‘Tiger Babies” . ‘¥4’ ‘Purple Dream” . ‘Z &% A’ ‘Black Charm’ . ‘##8° ‘ Sweet
Sugar’ . ‘BRZ&’  ‘EyeLiner’ . ‘N IE’  ‘Gizmo’ . ‘%’ ‘WatchUp' HAHEK, AAAZMNEEAFTFKR,
CRET CRERD T AW 10 M ERES . KA LB . WEALIES . gL AT (NAA) KER
HRARAE LI 3T KL, BN TAERFEETHILENAESFAN, FARH LT LA 5472 (SSR) B AT
JERFRRFO A EATRITA TS, [#R] ORFAEFNEAY . G ‘Zesh HAFREZNT
SR FMES, ‘BRE RET R MABRASINTERIFRMRZ, W FE A DRE A
HALLZMBEELTF MK, QAR RERRALLERE, QSSREZLERIT: @ xZ2ME4H, ‘ZE
AT x ZMEES, CREET x ZMEES. BRI xZMELS ZMBELE X CZEKN | Zmadx RF ek
RERE S HREEGHAALLRA, [HR] ZNTEERRARZTEFRMRALLT, AMAFAET S ERFELA
AR CREmh ; MEELERTHRE REE x ZMBEAWARE,; SSR AFBH AT A E I LA 69 F-
AHER . B2 K64 34
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Abstract: [Objective] This study aims to investigate hybrid affinity between Lilium davidii var. unicolor and

Lilium ornamental cultivars, and to provide germplasm resources and technical support for breeding multi-
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purpose lilies. [Method] Pollen viability of all tested lilies was examined. Based on the results, 10 cross
combinations were established: using L. davidii var. unicolor as the male parent with ‘ Tiger Babies’ ‘Purple
Dream’ ‘Black Charm’ ‘Sweet Sugar’ ‘Eye Liner’ ‘Gizmo’ and ‘Watch Up’ as female parents, and using L.
davidii var. unicolor as the female parent with ‘Purple Dream’ ‘Black Charm’ and ‘Watch Up’ as male parents.
3 pollination methods were employed, including direct pollination, cut-style pollination, and stigma application
with 1 g-L™" NAA solution. Cross-compatibility was evaluated based on pollen tube growth and fruit set. The
authenticity of hybrid seedlings obtained through embryo culture was assessed using SSR markers. [Result]
(1) Cross-compatibility analysis revealed that ‘ Sweet Sugar’ and ° Black Charm’ exhibited the highest
compatibility with L. davidii var. unicolor, followed by ‘Eye Liner’ ‘Tiger Babies’ and ‘Purple Dream’. In
contrast, ‘Watch Up’ and ‘Gizmo’ showed low compatibility. (2) Direct pollination was the simplest and most
universally applicable method. (3) SSR analysis revealed that all 145 seedlings from the 6 hybrid combinations
(‘Sweet Sugar’ x L. davidii var. unicolor, ‘Black Charm’ x L. davidii var. unicolor, ‘Tiger Babies’ x L. davidii
var. unicolor, ‘Eye Liner’ x L. davidii var. unicolor, L. davidii var. unicolor x ‘Black Charm’, and L. davidii
var. unicolor x ‘Purple Dream’) were authentic hybrids. [Conclusion] The study revealed distinct cross-
compatibility between L. davidii var. unicolor and different lily cultivars, identifying ‘Sweet Sugar’ and ‘Black
Charm’ as highly compatible parents. Cut-style pollination is an effective technique for improving fruit set in
the cross of ‘ Tiger Baby’ x L. davidii var. unicolor. SSR marker technology enables early and accurate
identification of hybrid seedlings. [Ch, 2 fig. 6 tab. 34 ref.]

Key words: Lilium davidii var. unicolor; distant hybridization; hybrid compatibility; hybrid identification

HAEEAARF Liliaceae 1A & Lilium 9 ZAFABEERRAMEY), HATC KM 100 ZFEFET G, 1
BB 1 TS Hdy, 22 MW B S Lilium davidii var. unicolor 2 )| B & L. davidii 288, E3ESA0
TrHEIE TR T RHIX, BARGRRmEEY, H8E2E 5 A F 28R . ok GY U k2
YiREEY R, REZEMFERAAESREEDY, XA S Sean -0 Kk, BN EE 505
HAEEITESRE, MO, MEEZ BN R A6 SR AR FERE, XTE &7 AT RSk R
AR E L.

rEAGZMEM T, BEELEAMTFEZ Y, Bl TAAG MG RE 4R, Al
HEE 2RI L AR . SAE RS ARG I T A5 4 g ettt , PP SR A B SR P R R A AL
e MR A AR ) T B, XTSI R A A HE R L, R, ATEAEREFRBK, RN
FHRC B AR F R EE P ARIC (SSR) AT S E | & 24428 F AR BLSL Y, e RCT A BRI 55
W, KRREAFTRRCE,

AT BRI HFEADL S, 8 7 FORRELG ZWERIRIL R E &M, DRSS BRI R
TEILE A R B 22N E B AE R ARACHEA, MG E TN I A 18 R A, SR E RN . UIEI k%2
WAL g L7 ZR 4R (NAA) KRR TR L3200 3 oy sRib 74358 . G5 A b i AR 5 24 38 45 S L 4t
TR BTN E A, JFRIA SSR 2 FAmic i 2438 I AR T R LS S, e 22 IR & A f i Ak
S BRI AR A b A R

1 MoK E 7%

1.1

PIZINE S, WIMEAEZRFR (A) Rl 5% ‘Tiger Babies” . ‘44"  ‘Purple Dream’
‘HfawkF)’  ‘Black Charm’ , FRE H S L. Longiflorum x W H G Z<Fh & (LA) fhFh HIHE ‘Sweet
Sugar’ . ‘HRZL’  ‘EyeLiner’ , Bif& A& xARITHGRMAR (LO) mFh /PR’ ‘Gizmo™ , B
HAEZMMR QL) P SFE” ‘Watch Up” #PEN (B 1), IRENFME, 5 AKIEE R,
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Ty COCIBfiEJ) ;s D.OCEINEE s B IRZRT 5 F NIRRT s GO CSFET s HLEMNEA.

A1 aaHRLET
Figure 1 Flowers of the samping lilies

12 AFEmREHR
12.1 gemEhme SHERFE N, HEE R ARSI G R R IE 0L, BENLZEERL
3AHET, REERART 100 NMERY AL, ERAES K TR R, WIChIER O gk, TH5EEHR
W R, TR & R=1 R AR T N LR B < 100% .
122 mhedLicth EAARZTFETCRERZ, TOITRAEE 24 h, L[ RBOR TR .
DLZME G mBEA, 58 RERT)T SFET ORAOR, DEEMES IR, REET ¥
B BERkT) CEEE IRE bR PR R, R0 M A T, Bk
B 1~2 d $EAT R HERRAE, JFFE 7:00—11:00 R 3 R4 ik b . O E#E R, AR R Rk
b, RGBS ARk QUIRIRESLEEN, H/NIVIRR 2/3 64, FEREIrm P40 ) 0.2 em IR, K4
ZPETF, B SCARTERY , ARG RS AR s GONAA RIRAE LB, Ak BRIk 1 g L'WY
NAA KIERIG IR, SRIG RS AE ML, BOTRR 1231 25, BMEH LAR%s, 1 RS,
123 ZRERG%T T 30 dJFGiHACE RGN, IR R IR | SRR MAIRE, R
R=E K RE (2K 30 d J5 I K R )/ 24 S AL A B0x 100% 5 Ak FE =25 S35 S50 (B2 03 I B3t s 1) K F
40 d B3 2R )/ 23S 0B < 100% 5 A WRZR=F IAh 50/ 23 Fh %< 100% .
124 FAFTAUE WHEIOCNESHEREFIWNIE, BRCHG BEREE 4. 8. 12,
24, 36, 48, 72, 120 h BBREARIEFE T 545 3~5 MHATREE Y, EXOCRMET T, WL SRR KL
FERESL T RGO . AR I AR ORI LA R [l IR ER i 1 e 7
1.3 BEiESE

I 50~60 d R MHIA, WIS, KA AR R IR R IR SR IG5
MS 5753 + 6 g- L' BE+30 g+ L' BEME+0.1 mg+ L' NAA+1.0 mg- L' 6= LA (6-BAY, fait4ph
B 1726 4, THREAIIRET A A W& =i K B IR E<100%.
1.4 Z#ERK SSRIRIEEE

VEPR A SR A A AE KA A e RS AR AL G i, SR A TS e = W R IR Ak 7k (CTAB)™ Pt 5
Sy B ITAAL R I B R TR T, IR SR8 . MR A4S B Sk [15-16] ik 5 %+ SSR 51
WATA R GR 1), B WITE B R A Y R E H A 280 SSR 5111, HTFaiE 64 E 1R
YT FBAL M, 29y BE 4 Fh A DR RRIE S0 10 B 28, A BEASRR RS 1T JC ACAR R AE AT 1 J5
AWal & Ui AR L
1.5 BESHKITEHH

iz il Excel B MR IR EAR A TAL ], 1 SPSS B E X B G b7 B R R 5 2708 (ANOVA), xR+
1 (Duncan) LA AL B2 (8] 1 B 25 1 25 5
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Table 1 Primer and sequence information

EiE7 IETII(5'—3) TFG 14915 —3")
ivflmrel79 GCGAGCGTGTCAATAATAAC CATCCCTACATCAAGACCGT
ivflmre738 CATACATCCATCCGATTACA TGGTTTCATGACGTTCGT
ivilmre486 GCCCAACCCACTCTTCCT GCTGCTGAATATGCCCTC

MJ037 CACAATCTCTGCTACCAGAACAAA TATCCCGTTATCCTTGAGATAGGA
MJ066 CTTTATCAACCAACTTCCTCAGGT ATGAGACTGACGGGGAAGAGAG

2 HERGAAM

2.1 EMEBEER

WLEE S R4S MR AE RS B & RAFAE 22 58, HiP 22 T S W R N 34.33%,  “JREE" itk
RZET UNIUEC WMAERSRE L, CRE MBI AR, 5% 46.70%, REART) EHE L
AN 091%, SFH EBETR RN 36.73% (3% 2). Wik, LIZNE G EAR, ke &8 ®
Rk SFE AERNAOAR; EMEAROARR, e RETE KR Rakl R
MRZE MBI PR MERBEARAAE

®2 AEBEBEMHIEMERE

Table 2 Pollen germination rate of different samples of Lilium

K AR /% g R /%
ZMEE 34.33+4.12 b i 0
TREE’ 0 MRk 0
CEA 46.70+0.60 a DL’ 0
‘Hfagk ) 0.91+0.24 ¢ ‘pER’ 36.73£2.92 b

YEEY: BRI BR[N] T BRI 22 5 B3 (P<<0.05).

22 TEMERANELER

CHPBEE < ZMA SR E A RIOCMEEREIR (K 2A): B 4h)a, B7ERL EREIA,
Sh)E LM A ER S B, JFIRIAEFEZEM , 24 h 5B WY B Kk ) T B3 7 [ 38, 3584 A
12 4b, 48 h G AEk 8 AR, BAAEA IR AT 57, T2 h e AT b5, #EAMSR. ‘IR
22 x 22N A AR A KPS B R (8 2B): #2854 h RSB TG TASLIT G &, 468
R, 24 h IR MAER Sk B AR K IR, e AR K AR, 72 h iR EAE A
I AEAEIE M 3/5 db KA B . MEHE IR K, 96 h BF/DEROAEMY AR TE T B 2B, 120 h PR 50qE
WEIEAT D, AR . REE x 2MA AR EERIENEREE R R (8 20): #8 4hBFR
EACM Ak B R, 24 h BRI, PAE RN, # e E IR, 4N, 48 h
BHAEA A M BIERE 173 &b, F eI S 1K, 72 h B &R0 108 8 R AL sUEIR ZE fh =40 A IK
W, FFRIAT D, 96 h BYIEME AT HEBZR . B8 < 2N EHEHRE A RIS R D
/& (K 2D): #2454 h B ARy e RSk B &, 8 h RHAERY KA i & HIF IR R K ABA Rt e A Sk |, 24 h
F P A R IR, S e R I kAR K, 48 h I AERS 2 7] R SE A = AEAE IR ER, JFHRPEA T B, 72h
BFER AL AT D7, SN, RO < ZINE Gk E A KIOEMERL R WoR (K 2E):
B 4 h RAERTEAE S, B %, 8 h BFAEM TR IR AR Sk A i, BT R AR, 24 h RHRRAE R4S 2357
FE 12 40, 48 h BFAER A 0] B A 2= AEAEICH, FRaG A F 7, 72 h REER - AE M S BE AT D7, SERLAZ
Ko SFH x ZHEAAREAERKIOLNELE R R (& 2F): 845 24 h Bk B> R AR A
B NBUE x Z2ME SRR A K POEMEEEE R Wos (B 2G): B85 24 h Ak AR I .

iR IRZ REET R BT ERREARSZNE GLesent, ke he
Wi &, AERAE T DARER 2] T 5 58 N2 N, R G A8 p it Ry, Hrp ‘IR RE=x %
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A, CHPHE < 2ZINE A B, CHRZR <22 E A

C. ‘RET xZIMEA; D “BRE <22 EH A

E. “BEMS) <xZMEA; F. P <x2ZMEHE

G. MR <ZME A A N AEUE R G URE RS ]
LB R A 100 pm

B2 feirE RAMRER
Figure 2 Fluorescence observation results of pollen tubes

B AERREARZRAERE, R IR IR E IS, RUDLS 2N E G4 AR T itk M Ba
Bk o M CSFE R NBUR VEREEARET, A /DR AER I B CM A, UL S 22N H A2 AC
FAMEZE
23 ETHELER

DI E A (B REE ) WEARIITAEERT, 3 B B0 A RS IR M A R e m . R
TR MERARET, NAA WRPRAE SR 7 il TR SR IR AR S, I VIR R2 80 5 125 DR R R 3 Fn Ak
AR EE 95.00%, UAMIHEIRR REE S5EMEARCHHRMEITE (F3). K5 M ‘HBE
Wk NREARTEAT ARSI, B N NAA A S 0 ik U TR iR, LR # iR
SR RCRINEN T 100.00%, ALFRBHL T 80.00%. LA RIVAES ( B A OCHRZ ) AR, H
BB RO B AF . NAA RIRAE S B IR , UIFEI B ROR 2, o B 19 R S R i 1
80.00%, A:IRFH LT 70.00%. LO RINE G /M’ 5L RIIAS SFE’ 1ENBEARR, rafmn
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K3 TRAEMTERZELFR

Table 3  Seed setting of hybrids with different pollination methods

JLAs 51 =7 5 S % = =
o s Jeaste Rk Ruly 4o R ARF MTRERY AR/
RAHI FMOTE e e e o "
KEA KEUA KRFE9% A % THUA i %
IEREZE1 79 46 58.23 39 49.37 36 1821 1.98
REER xZMNEE VIE Eeeii 40 38 95.00 38 95.00 ND ND ND
NAAGHA: K 40 13 32.50 11 27.50 ND ND ND
HEER 22 22 100.00 18 81.82 24 1389 1.73
A x ZMNEHA VI Eeey) 30 22 73.33 15 50.00 ND ND ND
NAAVRHH: L 10 10 100.00 8 80.00 ND ND ND
HEHEH 140 140 100.00 140 100.00 190 2089 9.10
REMT) x 2ZMES UIEIERER 30 18 60.00 18 60.00 ND ND ND
NAABHA: K 40 40 100.00 39 97.50 ND ND ND
R 122 102 83.61 93 76.23 23 4322 0.53
IR x ZMES I e 50 26 52.00 19 38.00 ND ND ND
NAAZRFRRE K 60 32 53.33 31 51.67 ND ND ND
R 150 138 92.00 125 83.33 306 3774 8.11
EEE < 2ZMES I EE2) 50 22 44.00 12 24.00 ND ND ND
NAAVRHA: Sk 79 50 63.29 42 53.16 ND ND ND
HERR 100 0 0.00 0 0.00 0 0 -
SFE x 2MEA VIE Eeeis 30 0 0.00 0 0.00 ND ND ND
NAAGRHAK 30 0 0.00 0 0.00 ND ND ND
EHERH 30 0 0.00 0 0.00 0 0 -
ONBEE < 2MEA VIE Eeeii 30 0 0.00 0 0.00 ND ND ND
NAAGHA: K 30 0 0.00 0 0.00 ND ND ND
ZHEA x B HEER 19 16 84.21 10 52.63 135 3074 439
ZMHA x EBE R 10 8 80.00 8 80.00 26 3840 0.68
ZMEE x FE R 10 0 0.00 0 0.00 0 0 -

B AR FER (ORI T M T, NDFIRRIE, —FoREA IR FECh0, oA,

A 1S d R WIRBEEE, RIWIRMAFRI N 0, WAL, 2MEAVENEARR, 5 A RIE AL
SR 2 AL A I S SR RN A SRR R AT 50.00%, 115 CSFERT 258 B ST K R RN A LR oy
0, XAREEH FEME G S HREGCRRIE, TETMZRAIER K8 . hfEd . HEF Lo, L&
SEEG, ZMAGS AL LA RIVASHGEMER S, HAFRSCHGE TRk BAEER, H
B R BAETA AL A T, RHE

XF 25 AR BB ISR FRGHE TS, PR IR (6 3), Hih Rk <« ZMEENA
R, 8 9.10%, HAFZREF] 100.00%, XFEW HBEagk S SEMEAFEMER. HoE 8t
W ox 2MEAMEME A x BT |, AEESNN 8.11% M 4.39%, AR ZF N 83.33% il
52.63%. IXELFHRIE—BAESE RO TT TTIRIEN BRI, M5 2N E EH RIS I08 T,
tt, MEHMA A, S ERRAR Bakk)) MENRARSAARS 2 M E & 238 R bR &,
RAIE AR AT HEFE
24 EXHEMWBEESHEBERN

RNIRIZ A A SRR R RS RAAAE 225, 2INE S < 8 e &R RE N 77.78%, N
TN 85.71% (K 4); ZMASG x AT MIIEHT LR R 48.78%, M HTHHIITHAL, [LHh 76.67%;
CEE x ZMEAG. BT x ZMNEAER EEE x 2 E S &R0 23.91% .
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Table 4 Germination and seedling formation of young embryos in different combinations
FS iy B U4 R EUA R H/% RS BT/ %
REF < 2MES 154 26 16.88 18 69.23
R x 2INEE 46 11 2391 10 90.91
CBAAMT < EMNEE 433 198 4573 187 94.44
MR < ZMEH 150 20 13.33 16 80.00
TR < ZMEE 811 338 41.68 291 86.09
ZMEE < BERT 123 60 48.78 46 76.67
2ZIEG x ER 9 7 77.78 6 85.71

45.73% . 41.68%, J{FHFHBLE 85.00% L) I
AR, 090 16.88% . 13.33%, %N 69.23% Fil 80.00% .

2.5

FMEE

REF < ZMEGM MR < M SR &R

%F SSR 514 ivfimre179 . ivflmre738. ivflmre486. MJ037 Fll MJ066 7F A Hh HEAT I L, P /=y H

BeR/ANILFR 5, PR AE 2EAN T AT W i 57

PR H 2SR5 iviimre179 F T IR 22 AR5 E

RS5 FASSRIBER
Table 5 SSR amplification results of parents
-~ LA R B/ IMbp
ivflmre179 ivflmre738 ivflmre486 MJ037 MJ066
T(?) 194,212, 216 214 132 266,277 193
L(®) 210 224,226 129 274 211
M(3F) 212 212 132 269 193
H(?) 198,212 214,234 132,138 263, 266 193
Y(?) 194, 208, 212 212,214 132 269,272,278 193, 199
Z(3) 212,216 212,214 130 260, 266, 269 193
Bl T. MR 5 LO2NES; MLORED) 5 HOREE 5 Y. MRz RE .

{5 I 9 25 1) 4R S 1 45T T BT 9 SSR B W) ivflmre179 § 34 14X,

A < M AR T

99 Bk, REMET) x MARRL TR0, RFEER <« ZMAGHREL TR, MR x 22
AR, 2IMAE < RO 2Rk, 2MNAE <« “E8 Kaesmlarn, 3
145 BRFARP AT LAY HE B ACREAR R R A (R 6), SEE T A TR A LR R
R6 HZTFHKSSRIFIBLER
Table 6 SSR amplification results of hybrid offspring
SEALHED B . SEOLHED B . SEALHED B . SEALHED Fr
= B B B
e B/ Mbp e B/ bp Y B e B/ bp
ML1~10 210,212 LZ1~4 210,212 HL8~9 210,212 TL9~TL33 210, 216
YLI 194,210,212 LM1~18 210,212 TL1~2 210,216 TL34~TL68 210,212
YL2 210,212 HL1 198,210, 212 TL3~4 194,210, 216 TL69~TLS83 194,210, 216
YL3 194,210, 214 HL2 194,210, 212 TLS 194,210, 212 TL84~94 194,210, 212
YL4 194, 208, 210 HL3 210,212 TL6 196, 210, 216 TL95~99 196, 210, 212
YLS 210,212 HL4~7 198, 210, 212 TL7~8 194,210
Y. TL. EPRE x ZINEG; LM 2HEG < BEKS) 5 ML CBERJ) < 2MES; HL OREE < 2MNEH;
YL ‘BRE x 2MEG; LZ 2NEE x 88 o FRERTFRERRNS.
3 it
WA A A MR RANEE TR, B TS EEYBREE RO ERE, ¥
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TEL G ERMIG o NI, Bl PO AR R R MV S w258 8eR T B2, HFR AR DL
PR PR LG AL R AR IRREW, ARPFErp RERTT x 2 A S RA IR RAR R R i, R
ZRACEANMERG, W CHRZET x 22 A AR AR R R, (A IRRARE, B AR R AR AR,
Wi, AEAZEMT, NERE P ZIRPR I T R AIEPEAT, DA S R i 1 e R A S 445 o

BEE 7OC BB BB Z IR, FFFE 1 2 R oh B S AL & B0 o AE R B
R ECE AR PR BT S P2 ABEge, DLt CIRZ R=EsT CEE RAK
J17 ARG NG5, B R Sk BT A O R AR A2, Hh CIRZET REET K
2 AEAE R BEARZAZ TRAERE I BUPFIR SRR R | AR TS s Ik KRR H UL, BT
EARACRETG . CSPERT R CUNDUE AEONREARR, JER IS SORE A, BERHAN 22N A AR,
SRR TSk T AE R KA T, I T R R R X SO A R S AR S A R AR AT, ULRAAE
MRS EANEA —EBR AR

ERAER AT S R R T UL R 2 S AT R Y SRS AT R AT R B, T AR A BRI G4 2R i e
EEARIMFL SR A T W SOWE , R E Rk 720 Gl I AR R ST AT A T
FLAEEDN . UTRIAE LB A NAA SR HAE KA B0 o A R A S8 4LA I A S O, R BB kR B A
AR IER Hr, URBUET M B 522 A RIS A T EIOR RE I IR AR R AR
XATREH FHAE M E G IR CREGE, A5 il A2 ORGSR E R et 4 7 LR it 4
IREININ A . WA, FRAEHEA Z AR AR 25 St 2 38 Iy 7 34 (5 (AN S A T 5 B30 R U 2R 5
AREPH ARFCEMED] FEEF < ZINAEM HRES < 2N GG AR AR B, 4
BRGNS, BRAEMIPERZRSL, bl G5 IRIREO [E] | BIRARMEAEA G, RSN A BT RE IR IR
T WERWRE . IR BEREAESROT AE, IR IRAICR, P e b e R

ABEFEE S X 2N A M a0 RS S m AWK AR AR M E 2. T
I, TEASAZLEMT, ARG WIEREERE AR AN, BRI RPEN R . AP 2%
THAERARE/N, HEREHMP R EE, TUNAKRM RGNS %, ERmirkiii. ik
Fi R SRR ROT UL AT S BOR, §7 ORI, LA A PR 2 S 3w, 3R M 28 S R A
IEYAVEIR G & S i T R g bRl 7

4 i

ABIFORE M G52 a0 R A G HEATIREIRSE, HEGERETT N AR R IA PR SERr Xt
SERPEAST RO, ARIMPTHIAR R B CRERRTT 52N A A AR R . ARk T
Wi 2R sg A R A P AR G R, DIRIBOR ol LA RS R EE < ZM A G RARRR. 1
S, SSR 7> THRICHEE Al LI LM RE Z0 Rl LS, IR 2 418 MR AN, I 2R i & T i i
FE St TR R

5 5k
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