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A x ZMEA, CREE xZMEES. BRE xZMEA ZMEASx ZEBAT | ZMEAx RF ek
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a2 eR  WEAAEKERTRE EET x ZMEAHM LR R, SSRARITCH AT FE I Je ARG 69 T
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Assessment of crossability and authenticity of progeny in distant
hybridization of Lilium davidii var. unicolor
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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-

purpose lilies. [Method] Pollen viability of all tested lilies was examined. Based on the results, 10 cross
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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

H A A Liliaceae A& Lilium [ ZAF A BRI RAAEY), HATC A 100 ZREFET G, 1
BB 1 A, Hid, 22 MW E S Lilium davidii var. unicolor &)1 34 L. davidii TSR, EE4040
TriEIE TR T RHIX, BARGRmREEY, L8285 H F w2 R . ok k2 /A
YIstEY R, REEMEEFRAESEED, H2NE AR S an -0 FHiy, 2N E S50
HAHITIEG RS, RO, RHiEE 2 Mt R E G A e BrEal, X5\ 67l vl 152k k
AR E L.

EHGZMEM T, BEASRAUT B0, Bl TAGmMEEE REN, Fid
Tl S R BT AR SRS R MG IMCE S5 2 sC Rem s TR, PPN SRA R R JF IR B A AL
SEMRILAC AT T-Be, XHEA SR AR EE R L FE, BTASERKFERYHK, 508
FARCHOAR G R P HIFRIC (SSR) AIREEE E A A& 442 AR B ALY, BEA RO A B RS E
B, RIRETFERRE,

AW ETERHIEANR, L8 7 FOREG RUFEHRICR A SR, DLUGTR S IR
TELFAEA RO 2N A GRS EA, S AE I VPN T 5 A, SR B . DRI 4%
B 1 g L' ZRETR (NAA) KIFWIR A L5200 3 Fhoy SNk 77458 . 455 IEM S SR 5 A 8 45 S L 5e
HEEGVEM A, JERIT SSR 73 FhRic w238 e AT AN B Se vk 480, WIRZe 2 i A A i fpik
P AR IRA A A (e A BT

WL ERE

1.1

PIZIHE S, WA SRR (A) M BEFE’  ‘Tiger Babies” . ‘%% ‘Purple Dream’ |
‘MK ST ‘Black Charm’ , BRE E & L. Longiflorum x WY EH & Z4Fh & (LA) fFp HTHE  “Sweet
Sugar” . ‘HRZ’ ‘EyeLiner’ , BEHAGXKR T HAZMA (LO) MFN /NiE’™  ‘Gizmo’ |, B
HEXRMAR QL) M SFE” ‘Watch Up” bk (B 1), IREHNFME, KIS,
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Figure 1 Flowers of the samping lilies

12 AFEmRERR
12.1 fhm@Fhng SHERFR I, SRR MEEWEIF G R R RO, R ER
3AHET, R T 100 NMERRL. ERAES K TR R, WChIER C ek, 1H5EEHR
W R JERY I & =] K A MR BT N AE Rk 8¢ 100% .
122 #eHedb5il AT RATREARZ, TR TRATE 24 h, fH 7 RE0N IF IR IR .
DI E S REA, 88 CRBERT)T SFET ORAOR, DUEEMES AR, REET O HK
A Rk P IRZT ORI CSEE MR, L 10 Mscdl AT AREE, Bk
B 1~2 d #EA7T S HEERAE, JFAE 7:00—11:00 R 3 R4 43 7 k428 . OB BN, AL IR KR Ak
b, RGBS AR, QUIRIRESLEEN, H/NIVIRR 2/3 764, AEREIrm P 4] 0.2 em IR, K4
FEEIT, By, KRG BRI L ; ONAA RHRH LB, FEHL ERE 1L W
NAA KIEWG IR, SR RSAE MRS, . BOTRR 1231 25, BMEH LARZ, 1 ARSI,
123 ZRERG%T TR 30 dJFGTHACE RGN, IR R R | SRR MAIRE, KR
R=E I RE (2R 30 d J5 IR K 2R )/ A4 38 AL A B 100% 5 Ak B F8=25 503 ST 50 (B3 I it ek [) R F
40 d B35 2R )/ 23S0 E<100% 5 A WRZR=F IFh 5025 Fh %< 100% .
124 FAETAUR WHEIOCNESHEREFIWNIE, BRCHG HERME 4. 8. 12,
24, 36, 48, 72, 120 h WHEEALERERIF 3 45 3~5 N TREE G0, 7RO MBE T, WL SEAE Rk
FERESL AT AR . AR I AR R DA R [ IR ER A 1 3 A
1.3 BEiESE

B 50~60 d B RS AL, TS, BA MR Femh 2G50 IR R SRR SR I BE 52 58 -
MS i35 + 6 g L7 Bilg+30 g+ L7 #EE+0.1 mg- L' NAA+1.0 mg- L™ 6-"FJE RIS (6-BA)™, fait4ph
BOH 1726 4, RGN K E: k=i K IEUHEF IR $<100% .
14 ZMEHRK SSR IRIZEE

VEPR A SR A A A A e RS ARALEE G, SR 7S e 3 = H IR IRk 7L (CTAB)™ Pt 5
Gy B Ik TR R B AR R T, IR st i et . MRS EL A STk i 5 X SSR 514
PTG R GR 1), B RITE A R A T AR e H A 280 SSR 1Y), HT A G458/
TEFRAE AT, 24P 45 R b A DGR RRIE i 1 o L4 R, U REARRRIE Y T T AR Rt 19 S5 4R
SR AeFh ek [ 2R
1.5 HEHKITS5HH

iz JH Excel BAFXHRA I BEFEATA 3, 1 FH SPSS B4 B 247 B0 & 5 22081 (ANOVA), B
% (Duncan) MR H 2 [A] Y o 2 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 HREHAAHM

21 EMBEEER

B K A RAER T & RIS, K 2N E SR LR N 3433%, ‘REE G
MRZ UNIET MMERREE A, RS (bR AREE, A5 46.70%, RGOS A
AR 091%, SFHE’ EMIERR 36.73%(FK 2). WL, DI EARMREARR, e 858 B
R P VENAUAR; EINE G NIRRT, e CREFES  OEET CREpyT R
MR NIRRT SR PENREARSE.

%2 THEAMBEHHEEE

Table 2 Pollen germination rate of different samples of Lilium

Mk R R/% Mkt TR/ %
2MEE 34.33+4.12b L 0
REFE’ 0 ‘HRZR’ 0
R 46.70+0.60a UNBUE 0
‘AT 0.910.24¢ ‘SFH’ 36.73+2.92b

BB B LI ERR . R3O R TR R 28 5 1835 (P<<0.05).

22 TEMERAUBRER

CHPHE < ZME A E A KT R R (K 2A): B8 4h)5, EREk B RETE,
8 h)GE LM A ER: S B, JFER I AEAEZEAR , 24 h 5 AERY WY & AL 3k 1) 7 B3 7 [l &4, 23k 484
12 4k, 48 h G AEMy B R, BHAMEHIRT G AT, 12 h SR EIMAT B, AR, ‘IR
2 < 22N E S A KIS MEREE T R (8 2B): 28 4 h R AER 5 TASKIT G &, 6k
BB, 24 h IS C B R AR AN SRR Sk HP AR K RIRT, e A KA, 72 h Bf K em A
[ AEFESEM 2 3/5 Ab & RS . SHZEE 1R AR K, 96 h BH /DRI IEME AR S 7 B 2B, 120 h Bq R/ H0iE
WMERATE, THZH. REE < 2NEEHERE LRGSR TR (B 20): 8 4hBFK
EAMIEA L B# L, 24 hHERE M, P EREDIIRET, #EmE R, 4REMH, 48h
AR R M BIAEAE 1/3 &b, FE- MBI E 4 kA, 72 h B —FB A6 R 5 SR 4 AR IR A8 {22 A6 A T
L, P ATF D, 96 h BIEME AT ezt 88 < 2N E GRS AR R D
/N (F2D): 45 4 h BB TEAESk B %, 8 h IS AEM K & BT WA KBRS ek |, 24 h
F P2 R IR, S B A I 1k AR K, 48 h I AR RS 2 1) F SE A = AEAE IR ER, JFERPEA T B, 72h
BFER AL AT D7, 2. ROl < ZINE Gk E A KIOEMERL R R (K 2E):
FeHr 4 h BHAER ARk DR, 8 h BIAEM TR A Sk e, BB SR AE R, 24 h B RERAE N & 23k 1L
FE 12 4b, 48 h B ALK 88 ) I ZEAR B ALAT IS, FFRHEATF 55, 72 h PS8 I e AT 55, S8 sz
o SFHE x ZINEAERE LR IONERZ R IR (B 2F): 28 24 h bk BRI E BIAEM A
Bk NBUE x EME AR A KOS R R (8 2G): #eH 24 h bk B CAER BfF 25

tEE CIRZ OREwT ER RBAR)) ERNAS2INE G, HEkIEmhe
W&, AERAE AT DAREM B 1 58 e, R G v b R, Hrp ‘IR REx" ‘%
B VERBARZRAERE, AeBE RS, RS2 E G MMERT Eii o Ra
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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

Sk o T CSFERT ORI UNIUED AEREEARRE, (AR G SOCH S, BB M E A 4438
FAMEXE
23 FELELIER

PLEME & (B RES ) NEEARTEFTAACH!, 3 e Iy B (i SR Se g RoR FAk SR B . ]
FE VEREARES, NAA RSB ikl T RS R IR AR S, T U0 452 03 771k DUDKE R 3 Al
R E 95.00%, WHMIHEIRME REE 52MEBENEMITE (3). “E% M ‘RBa
Bk 17 BRI T A AE ), BRI R NAA IRIRHE SR8 ik U T3 RoR, LR R & R
SENGARRIRF T 100.00%, ALRRMWAELL T 80.00%. LA RINE A ( FHE IR ) AREARR, &
BB RO B AF, NAA RRAE Sk Bk, UIEI B RO 2, Hoh B0 10 5 50 K R 1ot
80.00%, ALJEEMIT 70.00%. LO RINEHEG /MiE” 5L RINES SFE (ERREARR, FraRmT
BAE 15 dJEHIRBHER, RIWIRMAERREN 0. 1A, 2MNEEERSAR, 5 A RIEH A

M
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K3 AEEMATERZELBR
Table 3  Seed setting of hybrids with different pollination methods
FLRS AL SR Ed e 2 ok =
. A FAcde Rl RS &S RS AR MRSy AR
B TR . .

R REUA KRFE BB % FHuA A~ %

R 79 46 58.23 39 49.37 36 1821 1.98

REE x2ZMEE VIE Eeeis 40 38 95.00 38 95.00 ND ND ND
NAARHA: K 40 13 32.50 11 27.50 ND ND ND

HEE 22 22 100.00 18 81.82 24 1389 1.73

CEA x ZMEHA I ey 30 22 73.33 15 50.00 ND ND ND
NAARHA: K 10 10 100.00 8 80.00 ND ND ND
HAEE 140 140 100.00 140 100.00 190 2089 9.10

‘M < 2MES EERR 30 18 60.00 18 60.00 ND ND ND
NAAGHAE K 40 40 100.00 39 97.50 ND ND ND

HiEE K 122 102 83.61 93 76.23 23 4322 0.53

DR x 2MEA I e 50 26 52.00 19 38.00 ND ND ND
NAAGTER: % 60 32 53.33 31 51.67 ND ND ND

R 150 138 92.00 125 83.33 306 3774 8.11

ERE < 22MES VIR EE2i 50 22 44.00 12 24.00 ND ND ND
NAARHAK 79 50 63.29 42 53.16 ND ND ND

HER 100 0 0.00 0 0.00 0 0 -

SFET x ZMEE VIEEeey) 30 0 0.00 0 0.00 ND ND ND
NAARBHK 30 0 0.00 0 0.00 ND ND ND

HER 30 0 0.00 0 0.00 0 0 -

INBUET x ZINEE VIE Eeeis 30 0 0.00 0 0.00 ND ND ND
NAARHA: K 30 0 0.00 0 0.00 ND ND ND
HEA < B HZERH 19 16 84.21 10 52.63 135 3074 439
ZEE x HE EERE R 10 8 80.00 8 80.00 26 3840 0.68
ZMNEE x SFEY R 10 0 0.00 0 0.00 0 0 -

P, AR TR OORIE T B ik, NDIIRANE, “—7 FoRNA WM FECN0, TkiTHE.

AZHY 2 AL A SR ST R R AL SRR B 1 50.00%, 115 5P 4938 J (SR S R SR A AR SRR
0, XAIGEEM TEMA G SHFELZXCRRIT, LEEMZHMIER KT . LGN HETFLO. L&
IEA, ZMEES A, LA RINEEGREMMER R, BEARZZAGIE BN R ik tfffExERs, H
R RAE A A GBI, I E T

XA AR AR IR PR TS, PR IR (R 3) Hh REAKT) < ZMESNA
W, R 9.10%, HARZFIEF] 100.00%, XKW RO SZMEEFEMER. HOE At
B> x 2 MAEEGMEMNE S < BEKS , AWRESHIN 8.11% il 439%, A %HH 83.33% Fl
52.63%. XELRARIE—UESE RO T TCIRIEN AR R, MRS AN E ARS8 ).
R, MHHMAA,  HEE VERREAR SRk ) RSS2 N A 4258 FE T &
SIS AR HERE
24 ZXTHHEMBFEESHERA

ANEZLAH A IR & R AR, ZMEG < B8 IR & R m N 77.78%, M
TN 85.71%(FK 4); ZMEE x BT IR RN 48.78%, M ET FHXTEAL, (L H 76.67%;
CEE x ZMAEEG. BT x ZIMMES EEE x 2 E SR KRS0 R 23.91% .
45.73% . 41.68%, S HIFAAE 85.00% UL L FREE x ZMEEGH WRZL x 2ME SR &%



5543 55 1

pUESE S

BN NN P o/ 1) R AW R E X (oL

BAK, 090 16.88% . 13.33%, %N 69.23% 1 80.00% .

R4 ARHEEGHEBESHERER

Table 4 Germination and seedling formation of young embryos in different combinations

FSiiey R R EUA R R/% R HU bR B/ %
REF x 2MEA 154 26 16.88 18 69.23
CE < EMEHE 46 11 23.91 10 90.91
RERT < ZMNAES 433 198 45.73 187 94.44
MR < 2MES 150 20 13.33 16 80.00
PR < 2ZMNEA 811 338 41.68 291 86.09

ZMER < RERS 123 60 48.78 46 76.67
ZMEG < R 9 7 77.78 6 85.71

2.5 ZFE

E

XF SSR 514 ivflmre179 ., ivflmre738. ivflmre486, MJ037 il MJ066 7E A R ik fTifi e, ¥ 347r=4
BIRUNILER 5, SRR SEAR AT B AR A 2B 514 iviimre179 a8 PRI S E

RS FASSRIMER
Table 5 SSR amplification results of parents
-~ S LR T BER/IVbp
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
Y T HPEE 5 L2NESs Mo CREET) s HOOOREE 5 Y. IRE 5 Z0 R

i P T 07 20 P 4 S M 457 T AT B SSR B14 ivflmre 179 738 748, 48858 H/IHE < M E /AT

£ 99 ¥ .

2N AR

CHRAO S x
FAR 5 Bk

BV NE

T A <

B

FAL 10 #k |

DRFEF x ZIMNEEARZL T Bk
RO e TAUI8HR . 2ME S < CEE MARER
40k, 3145 R AU PR DIYHE H ACREAR R R R AR (GR 6), SERE N I AU LR

‘Eﬁgﬁ’ x

F6 FZ T SSRIBER
Table 6 SSR amplification results of hybrid offspring
el LA Fr 2 SELEED Fr . LA Fr . SELEEP
BtR/IVop Bt R/Mbp B K/ Mbp B R/Mbp
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 HLI 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
YLS5 210,212 HL4~7 198,210, 212 TL7~8 194,210
Y. TL. EPRE x ZIHE G LM =HE G < BEKS) 5 ML CBRERJ) < 2MES; HL OREE < ZMNEH;
YL BRE x ZMEG; LZ ZNEE x B o FRERTFRERRMS .
3 itk
EI=N=X

MEZRSIE A MR NERE TR, Bl T A S Ry s

ﬁ/?’\

M2, WAF
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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

ERAERAE AT S R R T LR B A S B P SRS AT R AT R B, T AR AC 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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