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Abstract: In order to explor the application direction and approach of wild lilies from Qin-Ba mountains in breeding and
to obtain breeding materials with specific genetic background, with the help of cut-style pollination and embryo rescue,
six species from Qin-Ba mountains, one cultivar from Asiatic hybrids (AA), three cultivars from Oriental hybrids (00)
and three cultivars from OT hybrids (OT) , and those 32 crossing combinations, with a total of 263 flowers were selected
for interspecific hybridization, embryo and embryo sac were cultured isolated from expanded seedpots which were taken
for embryo rescue. The results were as follows; (1) There was a significant differences between different recombination,
the general fruit setting rate was 11.4%, 30 expanded seedpots were taken for embryo rescue, 38 embryo (sac) were
rescued and finally seven plants were obtained. (2) Six hybrid plants were obtained in expanded seedpots of six crossing
combinations from 12 crossing combinations when crossing between different lily species. (3) In addition to *Elite’ x
Lilium pumilum can directly harvest seeds, one hybrid plants was obtained in expanded seedpots of nine crossing combi-
nations from 20 crossing combinations when crossing cultivars as mothers and species as fathers. (4) Lilium regale and
L. leucanthum were successfully used in interspecific hybridization of TT x AA and backcross of OO x TT, and hybrid
plants were obtained. (5) There was a significant difference between lily species when using as crossing materials, more
hybrids were abtained when crossing using species from Trumpet group (section Leucolirion) and no hybrid were ob-
tained when crossing using species from section Archelirion and Sinomartagon. But L. brownii did not get offspring. The
results revealed that TT X AA crossing using L. regale, L. leucanthum as father with Asiatic cultivars, TT X AA crossing

using L. duchartret as father, and OT X TT crossing using OT cultivars as mother and L. regale, L. leucanthum as father

40 %

were new ways to breed new lily cultivars; and the way of using L. brownii still need to be explored.

Key words: Qin-Ba mountains, Lilium, interspecific hybridization, embryo rescue, filial generation
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i (Van Tuyl et al.,2011) , {HJ2&, Bl H & B R+
PRl 0 B A 1S 2R A S B S R AR B
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Table 1  Origin and characters of parents used for hybridization
T K it Ao B s 4 Je 2458 % AU o
Species and cultivars Belonged section and hybrid group Origin Character
WYL A m W AELH ZEx U
Lilium regale Leucolirion section Qin-Ba mountains Virus resistant
HETS WAL ZUX H T
L. leucanthum Leucolirion section Qin-Ba mountains Aphid resistant in seedling stage
1t 55 i) ZOX PUIF B SRR
L. pumilum Sinomartagon section Qin-Ba mountains Aphid and virus resistant
LLgere; H-ie ZEWLX FLF A
L. brownii Archelirion section Qin-Ba mountains Aphid resistant
EXMAR EMW AU ZHEIIX PUBF L PO RE L R
L. duchartrei Sinomartagon section Qin-Ba mountains Aphid and virus resistant, special flower color
NE& EMdl ZUX 2 BRI
L. davidii Sinomartagon section Qin-Ba mountains More flowers, flower color
* Sorbonne’ RITH AT & =H AERIE S, B VRGBT, TP e
Oriental hybrid group Yunnan Flower shape, fragrance, and virus susceptible
* Siberia’ RITHG RN FR =H AETUL 2 | T ORI
Oriental hybrid group Yunnan Flower shape, fragrance
“Yelloween’ OT(2n=2x=24) ~H IR 7570, R B
OT hybrid group Yunnan Leaf shape and fragrance
¢ Serano’ OT (2n=3x=36) Py M 75 T, A R T R
OT hybrid group Yunnan Leaf shape and fragrance
¢ Corel’door’ OT(2n=3x=36) =M R ZE R IE B
OT hybrid group Yunnan Flower shape and fragrance
‘ Marlon’ KB EHE AT FR = MIE 55 00, &R 1 T
Oriental hybrid group Yunnan Leaf shape and fragrance
‘Elite’ DAY NEREFAT LLES & FRR TS T, AE T A2
Asiatic hybrid group Yunnan Plant shape, flower color and more flowers

2 HREH4H

JIT A WS4 AL AR 46 By 20 152 403 W 1 4 A, L9
THKTF 90% , R nl IAE RS AR AT ZEEF
21 FEZEZAGHRILHARBIERIFLRER

HEPEHL 6 R AR A 7 PSS A A VAT T 32
s, Hop A7 12 0B A E A1 AR AR it
252 5 20 240 Ak 5T B MRk A BFAEE
GAERCAFEAT I S 38, FLX) 263 Ze b k4T T 24
L, ACEE R IR |32 A A SRS 30 AN
KSR, A RNy 11.4% . T 4878 B K 1 SR
SEHEAT IR R, IR A R B LRI T, A 25 NI
KRS AU T 38 A ] A B 1A B 57 (4 R B
JRFL, A SRR AR 0.5% . FI B 38 4>
YIRHATINE R, 7 AN A B RSN 18.4% (3R 2) .

22 BFEAEMEIRTERERI

DAZE 1L X B AR G 08 IR SR AR 1Y 2% 28 4
FERNZ S A Z A B 5 K 22 Sk, DAEY
HEEHARCEEARR 12 A58 A A6, 6 HikAE T
KRS NIRIE A & x A G IRILA G x %
MEA EMXEA X IRITTEAS HEAG xJJIEA.
HEAA x EXAGMEEES x WPk, AR RE
20%~60% 2 10, BRAA/EME G x IRILH AL
Ah, Hifth 5 AMHA R 2 T AFECH W2 IR 746
R, AR 24 4~ IEHE B A NFEARR 34U
H(HEBHA xJIHEA HEHA x EXAGMHE
EHE x W) it R LA E T 6 thAsLm
R, RUIE B A G ARG E G R8
2IBAEEHAMBEEALXTERRN

FERES B A MREAS B AR H A MO 20 4
ez A 9 A ARAT TR ORR S, HUR ST ORR
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TE 5.4% ~33.3% Z [8], 73 5 W 45 * Elite” x L1}
‘Yelloween’ X HE A4 . ¢ Yelloween’ x IRVLH A& .
“Serano’ X HE H & . ‘Serano’ X B F 4. ¢ Sorbone’ x
IRYLE A . Sorbone’ x B H & . ¢ Marlon’ x P EH & .
“Corel’door’ x WRVLH A, HH Elite” x [LF}FA] H
PSP T, ¢ Yelloween” x HE A A . ¢ Yelloween’ X
IRVTEH 4 . ¢ Serano” x BF H 4 . ¢ Sorbone’ x IRV H
4. “Sorbone’ x ¥FH A 5 ML AH A THRIE 14 4
YIRS, LA 2k A 414 ¢ Yelloween” x
IS ANERE SR /S g AW =4 SR w1 e e ]
B AT B R R ERBAR
24 EFHRFRFEGRXRESMHEZFMELILE
HEHA IRILAASE A G EWUIEH (Leu-
colirion) , A2l W A= Fh 28 i [a] Ze a2 55 B I WU H &
Z8Fh & (Trumpet, TT) ; FXA A WP NN HERA
4 )@ M4 ( Sinomartagon ) , AN BFAE H & 28R ] 42
SEEE T 5 244 Fh R (Asiatic, AA) ;B 58
HE R AR ( Archelirion) , AN 41 Bf A4 & & Fh
] 2 5215 & AR 5 F & 2 2 (Oriental ,00) ,
RIRE IS G AR HNAREE AA x AA 00 x
00,4 E] 2228 TT x AA AA x TT AA x 00 0T X
AA 00 x TT, 00 x AA K [a15¢ OT x TT 0T x 00,
AA x AA HHINZRAEEE R R T4 B FH
s B A b B it b 2% 22 1 0 kAR B g A RS2
PHA Elite” 238, SRS E KRIKE] T 100% , 7]
HIHWEEFF ;00 x 00 PEH S MWK T H
G it A A 58 ) RAG BT AT i KRS8, RWTH N A
SRR R —E & o
4238 TT x AA AA x TT .00 x TT 3} 7
MIASCH G T RIR T, TT x AA KA T
6 HRZesCE I, LA TT(IRVT H A MEE T 4A) ik
AAANBEE EXAEMLPT) MR 5 H
ARG, AT LR KRS HUH S
G NEEA 3 H RS RO ARG T, L AA B
A TT HACAN 4 Bl A AUFE A G Bk
A MRTL T G R ACAS B 28 S8 215 AT I R 52 it
WIIR VT A & A FE 2% H A IE [ A #6A] A4S 31 K2R
S B AS A ARG AT A R IR SR EL X U] TT
X AA S 4[] 28 58k — A5 2258 IR R A5 07 =X
JIEA B ] 52 4 AR 3] TR OROR SE, JF e

WA R AT MR, R E LI XA A A
VER I A SR A W ) A vy, AT P AR 4 28 L 1 X
Lga s SRR Py =
2.5 EFAEEEMAELTNANFEMELE

AR EF A FRAE 32 AN 2838 G I SR v S 30
BB 2Z S, IRVLH A& EM OT & Fh el 32 |
TT x AA 00 x TT 4 [0 3458 (1) —LL 20 4 34 7] 3R
A BCE I KR SE, 72 LL ¢ Yelloween ™ R BEAR
R 22 s TR AT 1 AR 22 RS0, EEEHAE N
FEARZAZH A, OT x TT [MIAZ R T g KR 52
R eFh g A, 4l lE 2438 TT x AA [ REFRAS T K
R S A0, B A G AR [ 4 52 h T ik 3R A
g RS2 TEAL N 243 00 x 00 3 MARZH A+
H2AHA K 14 OT x 00 [IAZH 43R5 T gk
WL AR AR BUE AT 22 22 S5 A, )1 E A 78 4 H) 44
38 TT HLAA WA 2438 241 h 359 i T 3R A5 1 R AR
T ARLEMEE A A28 iRk T 4 m s,
76 OT x AA AA x 00,00 x AA F34 70 B K15 g
KRS, VAL FE B AR B 2458 A BRI
ZA8 AA x AA BRAF TR S H OB R WOk A1
Ah T Z25E TT x AA WA TR KRS, I ik
WA RO T 3 SRR RN, EXE AR
INARAE AA x AA A [E] 2438 00 x AA [ OT x AA
T TCTE AR AR I R S K e M R IE B A
HAENBEAR TT x AA Z38 T, A F I KAE e &
FERFGLAEA

iR ERFE LXK 6 MEFEE AP,
JEMIWAELL (TT) WIRTLE A ME B H SN A58
BEAS AA O RXA AR E MG R LR, BE
M (AA) B LU PRI A A 7E A S TT x AA 4%
LA AIIRAF 225 5 AR, 24 A A AUAE TT x AA
HAZH A A RS R AL JB A4 (00)
HEFE A RS EA,

3 Wik FEw

B HERAMEARSHABEMRETAR
TS RN MEER

FE Shr B R LS5, AR5 FIPE S DNA fR<F
FFIE B IE N T A, 5 5 A e 2 ( Martagon
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Table 2 Comparison of embryo rescue and expanded seedpots from different crossing combinations
N
mesma %K
ok aps BOREE JoSh
R i R NGRS e s A e sk
R IT . BA AR ORI P DT o DIETHC EIE
T . EHEN N . . cultured . Germi-  Germination
Hybrid \ Hybrid ~ Number of Number of  setting fruit embryo .
No. N Mother Father . embryo nation rate
combination method hybrid  expanded rate sac rate per
and number (%)
flower seed pot (%) expanded
embryo
cac seed pot
o (%)
1 TT x AA  Lilium regale L. davidii CIELES S 6 2 33.3 7 1.2 0 0
Cut-style
2 TT x AA L. regale L. duchartrei  PJE| K 5 1 20 4 1.3 0 0
Cut-style
3 AA X TT L. ducharirei L. regale PRl S 3 1 333 0 0 0 0
Cut-style
4 AAXTT L. davidii L. regale I LS 5 0 0 — — — —
Cut-style
5 AA x AA L. davidii L. duchartrei EH 5 0 0 — — — —
Normal
6 AA X 00 L. davidii L. brownii DIFIRE % 4 0 0 — — — —
Cut-style
7 AA X TT L. pumilum L. regale VIR EES 2 0 0 — — — —
Cut-style
8 AA X TT L. pumilum L. leucanthum Y FIH: % 5 0 0 — — — —
Cut-style
9 AA x 00 L. pumilum L. brownii VIELEDS 4 0 0 — — — —
Cut-style
10 TT x AA L. leucanthum L. davidii B iS5 5 3 60 4 0.4 2 50
Cut-style
11 TT x AA L. leucanthum L. duchartrei ~ IHIFE % 5 1 20 1 0.3 1 100
Cut-style
12 TT x AA L. leucanthum L. pumilum  HIEIHE % 5 2 40 8 1 3 37.5
Cut-style
13 AAXTT ‘Elite’ L. regale CIELES S 4 0 0 — — — —
Cut-style
14 AA x AA  ‘Elite’ L. duchartrei EH 4 0 0 — — — —
Normal
15 AA X AA  “Elite’ L. pumilum E# 5 5 100 HEIEWERM T — — —
Normal Seeds harvested
16  OTx AA  ‘Yelloween’ L. davidii DIk 5 0 0 directly — — —
Cut-style
17 OT x TT ~ *Yelloween’ L. leucanthum 1EH 37 2 5.4 2 0.3 0 0
Normal
18 OTxTT ‘Yelloween’ L. regale EH 47 4 8.5 6 0.5 1 16.7
Normal
19 OT x TT  *Serano’ L. leucanthum EH 6 1 16.7 0 0 0 0
Normal
20 0T x 00  *Serano’ L. brownii B 6 2 333 2 0.3 0 0
Normal
21 OT x AA  ‘Serano’ L. davidii DIk 8 0 0 — — — —
Cut-style
22 OT x AA  ‘Serano’ L. ducharirei VI EIF: 3k 7 0 0 0 0 0 0
Cut-style
23 00 x TT  “Sorbone’ L. regale IR S S 13 1 7.7 2 0.7 0 0
Cut-style
24 00 x AA  ‘Sorbone’ L. duchartrei  YIHE|Hk 7 0 0 — — — —
Cut-style
25 00 x AA  ‘Sorbone’ L. pumilum IE-IVE S 6 0 0 — — — —
Cut-style
26 00 x 00  *Sorbone’ L. brownii EH 6 2 33.3 2 0.3 0 0
Normal
27 00 x 00  ‘Siberia’ L. brownii E# 7 0 0 — — — —

Normal
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ZR2
N
pn T R
R ma A SOREE G
A o7 e = e Ay s s,
o RRHG . R RAE BIR Pt NPT Culuged WATHEC IRBIRR
5 . BEA LA . . cultured . Germi-  Germination
Hybrid Hybrid ~ Number of Number of  setting fruit embryo .
No. Lo Mother Father . emb. nation rate
combination method hybrid  expanded rate sac rate per
and number (%)
flower seed pot (%) expanded
embry
cac seed pot
(%)
28 00 xTT  ‘Siberia’ L.regale VIELESS 7 0 0 — — — —
Cut-style
29 00 x AA  “Siberia’ L. davidii DIFIRE S 7 0 0 — — — —
Cut-style
30 00 x AA  “Siberia’ L. duchartrei  YIHIH: K 7 0 0 — — — —
Cut-style
31 00 x 00 ‘Marlon’ L. brownii IEH 6 2 33.3 0 0 0 0
Normal
32 OT x TT  ‘ Corel’door’ L. regale EH 14 2 14.3 0 0 0 0
Normal
JES o — — — — 263 30 11.4 38 0.5 7 18.4
Total

A UIEIHSRZRSE; B RRR TS C. WA IREBR (F7 ksl AT (A B FR IR BR) 5 D. A B ih ksl ; E. TR AIREL; F. KK
HIRERE

A. Hybridized by cutting stigma; B. Expanded seedpot of lily after pollination; C. Ovules in the seedpot ( Arrows for ovules can be in vitro
culture) ; D. Isolated embryo sac; E. Germinated embryo sac; F. Developing into plant.

BT A2 RIRFLB IR IR A A R A

Plate I  Process of in vitro culture of young embryo sac to a plant of lily hybrids

section) | ¥ 25 ZH ( Pseudolirium section) . F & 4 ( Leucolirion section ) F1 & H & 41 ( Daurolirion sec-
( Liriotypus section ) . H M #§ 21 ( Archelirion tion) o, FEH ) H AR 4 R AR 20 K o R 4H R 2
section) %7 2 ( Sinomartagon section ) | i W\ ££ 41 FZ AT (Comber, 1949 ; De Jong, 1974 ; Nishikawa
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et al.,2007) , X 5 AW R A RAHSF . AR LR
R PRI EH A A B H A AR 2R
LA, B A E AR 2458 3 5 kA3 & M s
AR, U BH T B A A e R Y SR O R AT
I, 2 22 285 SR IR A2 2% 22 BEAS ME 1 952 1), Bl
ThRIEaGad 20, KRS EE G
FEXE SR R AR, o HOR AR 5 & A b iy OT i Fb, Hok
R EH A XMWUE G 58— AR, 75 5
AR R SR L R R S, W
MR | = A0 A B DO A A S s R S — TR B
SUANIIMG 43 B, 0T 77 A AR BT AR AR By, AT 5 3K
B M KBRS (Luo et al. ;2013 ;Zhou et al.,2014) ,
P, 28 L DX A i A R 855 A Rl e) A
FRGXRM T, LA WARIER AR, A BEES
W25 7 Bl K 2% 52 41 A B ol 2 iR B A
GAE R BEAS Z 3 4 B AT 22 28 5 A, NI AR AR A
JIHHE
32 VIEIK AL R REBLURHF LTS
FANEEHEARFE
EHRZC A HGEMMEZI A (Van
Tuyl & Lim,2003) , AHBFFELLILPF R EAR 1 4>
HNZ A AT HREWORA T, XS5 a0AF RS
ISAHTE], 40 De Jong(1974) Al McRae (1998) X {H: %t
W E A B AR AT R RIE ST, 45 R
SCH AR N AR — A 2 WA R T, A sc ol A
RO T A B R 5K 7 vk % 5 Bl i 4 8] 2 58 B
PR e R B 24 M5 RS EARET , W25 e
R T B M H IR 46 B4 R (Van Tuyl et al.,
1991 ; Nhut et al., 2001 ; 5K & 1555, 2012 ; X BERN 55,
2012; A 42,2014 ; T, 2017) , A5 LR
TTHAMBEE A A NEARM TT x AA 2238 I3k
2R AR, M LB & R 5 2% H AN A 1Y
SN Z A A AR B g e A R R AT R 2
PPE AR FEXE AR TR R T 5| F 2
R, FEM R B AR T G E RN A, B,
FEis A G BF A Tl RE R T 7 R0 RE ) 2 0k 85
T 22 3Z B, 20 1] 328 2% 2% 28 5 B A B U104 Sk B2 86
R R AL A | 2 P 2258 R RE 75 2 Bh LR A
SAER OT &hRh BRI PE & R (AR B
AL EEMBEMBAT M (EE RS,

2013) . AWFSERIFEIESE—L8 =51k OT & 4K
M= AT BN BEARFMZE S L XA T &
MR T 2428 3R 8] T A 24 M A, SETA
Eﬁ?ﬁ?ﬁ%*ﬁﬁ:( %Wﬁ§,2014;2h0u et al.,2014)
XM 7 B X AR A R B AR A LA A0
BUPERRAE A IR R SR T R4 %) S BRAR A
33FBELRFERESEMMAER

BEXT A BT AE R E G R B R AR R R
INX A EH A BN AN EZR I, B8RS
RN AL SR A 3R 2% 00 R % AN ] 43 W SR UE 55 2L
AR ZH R A AR 2 R e A R & Ok R IR
(Comber, 1949; De Jong, 1974 ; Nishikawa et al.,
1999) , BiHH LA (OA \OT K& LO 238414 454 i
B AR X 25 Sy WO R, ) s 2 2 AR
FhFETT 3 EAWHIA B R N, SR B 1555 (2012) DA
R H G A 5 AP ¢ Constanta” NHEEAS IRVL H &
R B G R ROT 2 BT AT B 26 B S AR B
(2016) 3L OT F & dh il il de F Wy i 25 e
A M METE AT . Obata et al. (2000) % i H 44
H W Lilium nobilissimum (¥R HEERZ—)
RV A A& AT T 24458, AR LRV & &
HFEARGEITIY 00 x TT 24 28 4 A B D1 15 21 B K2R
SR IREAT TR, IR SR T — R

ST LURITE A XH B A A 0 R A 1Y 4
Ze38 TT x AA 8 D) 4R 15 22 Fh s 48, 156 B 7 A Bt
ABEAGMME GRS XERBIE, A BT HH N
e R AT ARV R A e R D S = = W e
B b R A AR PR A R T s Y R
AW LARTL A & SCH B TS N EAR OT x TT
]2 A J D) AR A5 22 Bl UG AR, Bk T 508 = AR AR
R RHEATE R A AT (R E R4 ,2013) , IR
THAEMEE A G ERA HRA T 5 — 455
1, A B AE — R Im] 22 i i o P R BT i

EAE R, RAREXA AR TR,
{855 Ho A A 2 A B 2R Tl SO 9N A A o B Y
AEHAFKAR B, iX 5 McRae (1998) iff 53 15 5| 5%
MAFGIEWNEEGETAEFEARGG R A, WA G
EWME G 12 M RCERATARAFEENE A
BRI, HIE, XA GHN R @R TS
— R, R, AMRKIAEXNEAEESHE
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FANZ A, ZBEILXEAEH A (Lilium spp.) B T AR 1669

HAABARSE(TT x AA) HA PR E A, U] %
MEHAWEMAGES S TT 2438, Ak 5 2%
ARSI RE T — 28,

FHaMEMHERTRERR, A4
Bk A T B A T H AR EAR S H A 4
PAHIANIEARTT A I ZEAS o A58 AT 1 45 0 2
AR 6 NI EA 3 ARG AR ERAGE
BRI, T TR Z L N5 £, 45
BREIR B B 07 1R R A BB R TR A T A K
A R B 2R A B 2 S R AT 2% 58
"
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