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Aneuploid breeding with Hemerocallis fulva as
maternal parent

WANG Ziyi, ZHOU Jing, GAO Yike", WANG Ying, CUI Yuxuan, LYU Yi, ZHANG Qixiang

(College of Landscape Architecture/National Floriculture Engineering Research Centre, Beiling Forestry University,
Beijing 100083, China)

Abstract In order to enrich the genetic variation of Hemerocallis plants, Hemerocallis fulva(2n=3x=33) was
crossed with five diploid and ten tetraploid daylily varieties. Early embryo rescue was performed on the
failed fruits, and the chromosome karyotypes of the F, generation were analyzed to cultivate aneuploid
daylily lines. The results showed that: 1) The defeat is serious when H. fulva is used as the maternal
parent. The fruiting rate of different genotypes is different, and the highest is 51.43% and the lowest is
5.99%. 2) The embryo age of 10 d is suitable for inoculation of intact ovules, the average survival rate is
3.88% under embryo rescue; At the embryo age of 10 to 16 d, the cut ovules inoculation survival rate is
high, the survival rate is 50. 46 % ; When the embryo age is more than 16 d, embryo inoculation is suitable,
and the survival rate is 30.95%. 3) The F, generation chromosome number is 22 to 33 of H. fulva crossed
with diploid varieties, and the F; generation chromosome number is 32 to 44 of it crossed with tetraploid
varieties. The karyotypic analysis shows that the F, generation is aneuploid, the chromosome of the deletion
and the increase of the absence and the lack of obvious pattern, also did not show obvious grouping. In
conclusion, using H. fulva as the maternal parent can efficiently produce aneuploid progeny. This study,
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provides new methods and avenues for broadening the variation range of daylilies in future breeding efforts.

Keywords daylily; aneuploid; embryo rescue; karyotyping
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Table 1 Hybridization results of H. fulva as maternal parent with diploid and tetraploid daylily

"
A N iﬁjﬁ{f K=/ % o Y t%ﬁﬁﬁ/ R
Male Paternal ploidy number Expansion rate Fruition rate Number of Germination rate
seeds per fruit
SDO Ak 147 77.55 6. 80 3.10 54. 84
BC AR 167 62.28 5.99 1.70 23.53
MZH Ak 144 87. 50 41.67 3.92 28.09
CD A A 160 66. 88 19. 38 3.74 30.17
GS AR 135 71.11 38.52 5.35 29. 14
cC 74 A 4 190 42.11 13.16 3.04 22.37
BL LR ES 35 62.86 51.43 2.61 6.38
DC LR ES 120 91.67 31.67 3.34 26.77
SEB IERTEN 233 23.18 16.31 2.89 48.18
FK ETRES 266 25.19 18.05 2.94 28.37

W AR A NS, SDO, H. ‘Stella de Oro” ; BC, H. ‘Barbary Corsair’ ; MZH, H. ‘Meng Zi Hua’ ; CD, H. ‘Cream Drop’ ; GS, H.
‘Gentle Shepherd’ ; CC, H. ‘Custard Candy’ ; BL, H. ‘Blazing Lampsticks’ ; DC, H. ‘Dewberry Candy’ ; SEB, H. ‘Spacecoast Early

Bird” ;FK,H. ‘Fruity Kiss’ .

Note: Parent variety names are abbreviated, SDO, H. ‘Stella de Oro’ ; BC, H. ‘Barbary Corsair’ ; MZH, H. ‘Meng Zi Hua’ ; CD, H.

‘Cream Drop’ ; GS, H. ‘Gentle Shepherd’ ; CC, H. ‘Custard Candy’ ; BL, H.

‘Blazing Lampsticks” ; DC, H. ‘Dewberry

Candy’; SEB, H. ‘Spacecoast Early Bird”; FK, H. ‘Fruity Kiss’.
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2.2 EERHREEH Tk TR a0 AR kRS A, R A
5= i NI T 2 7/ N S L1 R 7 N A 45 o 3 MR BR AL T 7 R [E) IR 18 IR 3K 4
REHEMEEPHRAELRLF7~10d, £ K W2,

K2 H. fulvaWEARREZEEERATELET ENERBER

Table 2 Embryo rescue results of H. fulva as female hybrid ovule using different treatments

SERWR  DIJFRBEIE UIIT kIR
/A /A /A

R AL B e AT Ak B Ty

J ¥ /d AR I K/ A WIRES %G A N
Embryo age Male ]\.IO' of No. .Of cut No. (,)f cut Survival number  Success Survival rate of
intact unpicked and picked .
ovules embryos embryos method  the optimal method
3 SDO 32 0 0 0
4 SDO 164 0 0 0
5 SDO 263 144 0 1 a 0.38
5 SEB 47 0 0 0
5 CS 217 0 0 0
6 SDO 84 0 0 0
7 SDO 59 0 0 0
7 IP 52 0 0 0
8 SDO 2 3 0 1 a 50. 00
8 CSF 25 0 0 0
8 RA 23 0 0 0
9 SDO 3 0 0 0
10 CS 6 0 0 0
11 SSB 0 7 0 1 b 14. 28
12 SDO 3 2 2 6 b.c 100. 00
13 CSs 13 0 0 0
14 CS 12 8 7 8 b 100. 00
14 DC 0 53 0 9 b 16. 98
16 BL 0 19 0 4 b 21.05
17 CcC 0 0 6 1 ¢ 16. 67
18 SDO 0 0 7 1 c 14.29
18 SEB 0 0 2 1 ¢ 50. 00
22 SDO 0 0 7 3 c 42.85

AR A NS ,SDO, H. ‘Stella de Oro” ; SEB, H. ‘ Spacecoast Early Bird” ; CS, H. ‘ Chicago Sunrise” ;JP, H. ‘Julie Patchouly” ;
CSF, H. ‘Carl’s Folly’ ; RA, H. ‘Ruffled Apricot’ ; SSB, H. ‘Strutter’ s Ball’ ; DC, H. ‘Dewberry Candy’ ; BL, H. ‘Blazing
Lampsticks”; CC,H. ‘Custard Candy’ . a, Rl 58 IRER ; b, VI IRBR R 5 o IREEFD .

Note: Parent variety names are abbreviated, SDO, H. ‘Stella de Oro’ ; SEB, H. ‘Spacecoast Early Bird’ ; CS, H. ‘Chicago Sunrise’ ;
JP, H. ‘Julie Patchouly’; CSF, H. ‘Carl’s Folly’ ; RA, H. ‘Ruffled Apricot’ ; SSB, H. ‘Strutter’s Ball’ ; DC, H. ‘Dewberry
Candy’ ; BL, H. ‘Blazing Lampsticks’ ; CC, H. ‘Custard Candy’. a, inoculation intact ovules; b, inoculation cut ovules; c,
inoculation embryos.
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(a)~(h), H. fulva>x H. ‘Stella de Oro’ 238 JG AR M B (18 ; (), H. fukva X H. ‘ Barbary Corsair’ 2448 J5 {8 i e (A% ; (D ~(h), H. fukva X H.
‘ Spacecoast Early Bird 2238 JG U B9 e iR %L ; (D, H. fulva X H. ‘Dewberry Candy” 2238 JG ARG RS (D, H. fulva GO R%, HFIR =10 um.
(a) and (b), The chromosome count of progenies resulting from the cross H. fulvaX H. ‘Stella de Oro’ ; (¢), The chromosome number of

progenies resulting from the cross H. fulvaX H. ‘Barbary Corsair’ ; (d) to (h), The chromosome number of progenies resulting from the cross H.

JfulvaX H. ‘ Spacecoast Early Bird” ; (1), The chromosome number of progenies resulting from the cross H. fulvaX H. ‘Dewberry Candy’;(j), The

chromosome number of H. fulva; Scale bar=10 um.

E1

EE(H. fulva) MEZHF, R EE

Fig. 1 H. fulva and F, generation chromosome numbers



Hom TN B RO R R AR AR E A 127

R3 H fuvaWBRE_GFENNEFEERZIFAREELHEER
Table 3 Chromosome number of F, hybrids of H. fulva as maternal parent with diploid and tetraploid daylily

A A A A P ERAW RN S

Male Male’s ploidy Chromosomal number of progeny

SDO AR 33 31 30 29 28 26 24 24 24 22
BC AR A 30 28 26 24 22

MZH AR 30 29 29 24

SEB JIERRUN 42 41 40 40 40 40 39 38 38 35
DC IIFERES 44 42 40 40 39 38 33 32

cC IERRN 43 42 42 41 40 36

FK IIFERES 41 40 40 36

BL IERRN 42 39

W XAMA A NE S ,SDO, H. ‘Stella de Oro’ ;BC, H. ‘Barbary Corsair’ ; MZH, H. ‘Meng Zi Hua’ ; SEB, H. ‘Spacecoast Early Bird” ;
DC,H. ‘Dewberry Candy’ ; CC,H. ‘Custard Candy’ ;FK, H. ‘Fruity Kiss’ ; BL, H. ‘Blazing Lampsticks’ .

Note: Parent variety names are abbreviated, SDO, H. ‘Stella de Oro’ ; BC, H. ‘Barbary Corsair’ ; MZH, H. ‘Meng Zi Hua’ ; SEB, H.

‘Spacecoast Early Bird” ; DC, H. ‘Dewberry Candy’ ; CC, H. ‘Custard Candy’ ; FK, H. ‘Fruity Kiss’ ; BL, H. ‘Blazing

Lampsticks’.

R4 H fubva ZZHFRZE S
Table 4 Karyotyping of hybrid progeny of H. fulva

oo e 1% 1S 5
PN e SNV ¥5] A "
R AB (ERIUF/NEY Longest/ ey B Y4
Cross combinations Karyotype formula -Onges Karyotype  Arm tatio  Asymmetry
shortest :
index
2n=29=2M+21m-+5Sm-+ 1St 2.49 2B 1.10~3.40 0.59
H. fulvaxXH. *Stella de Oro’
2n=24=15m-+6Sm—+3T 3.59 2B 1.10~12.58 0.61
H. fulvaX H. ‘Barbary Corsair’ 2n=22=14m+7Sm-+ 1St 2.48 2B 1.03~3.92 0.60
2n=35=27m~+8Sm 2.55 2B 1.00~2. 30 0.58
2n=38=18m+19Sm-+ 1St 3.02 2B 1.01~5.83 0.61
H. fulvaxX H. ‘ Spacecoast Early Bird” 2n=40=22m+ 16Sm+ 2St 2.64 2B 1.03~3.10 0.62
2n=37=1M+29m—+5Sm—+T 2.21 2B 1.00~18.70 0.59
2n=40=30m+9Sm—+ 1St 3.28 2B 1.02~6.72 0. 60
H. fulvaxX H. ‘Dewberry Candy’ 2n=44=28m+15Sm—+1T 2.71 2B 1.01~32.61 0.60

TE M, IEh & 2R e s, TP 22000 S, UE P8 220R0 5 St U0 2200 T, i 4 2 R g ik
Note: M, median centromere chromosome; m, central centromere; Sm, near middle centromere; St, proximal centromere; T, telocentric

chromosome.

3N A 0 1O MRIE AT Y i 280, BB R AR B AR BOR B A5 R B (2n=22) , (B L Y 5 14 -
P RBH M 22 58 3354, 5 Ak H ANBETE R BCXT, F AR R AR AT A B 1)) &
T PEAZE . A, fE X H fulva X H. TG AR A F AR A 3Bk B B AR G 0K
‘Barbary Corsair” 20 & 5 fU#% 840 ¥ & 8L, BOAR T4 B, 28k 2n=22,1 ¥k 2n=33, H: 43 16 ¥k 3 R AR B A%
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