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Fig. 1. (A)The development of E. milii 'Olympus' cyathium and relatively. (B)Different

development stage of stigmas and male flowwes. (I )bracts closed (II )bracts just

opened(Il) bracts color visible (IV ) pistil matured (V) stigmas withered(VI) male

flowers(M) anthesis. Stigmas excrete mucilage with time. At stage IV, stigmas matured

and style turned red color.
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Fig. 2. The effect of MS strength and days after pollination to radicle elongation in embryo
culture of E. milii 'Olympus' x E. geroldii
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Fig. 3. Effect of MS strength and days after pollination on callus formation in embryo culture of

E. milii 'Olympus' x E. geroldii
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Fig. 4. Embryo culture of E. milii 'Olympus' x E. geroldii. (A)embryos germinated and formed

callus after one month. (B)white and loose callus. (C)plantlet ready for ex vitro culrure.
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Fig. 5. Effect of MS strength and days after pollination to radicle elongation on embryo culture
of E. milii 'Supo Roek' x E. geroldii
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Fig. 6. The effect of MS strength and days after pollination to callus formation in embryo
culture of E. milii 'Supo Roek' x E. geroldii
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Fig. 7. Embryo culture of E. milii 'Supo Roek' x E. geroldii. (A)shoors generation from callus.
(B)expension of cotyledons. (C)cotyledons limied by endoapern.



-58-

=2 3
@
e T G el £ E

e T RAGET A SRR W s AT E S ED O EIRAH AP oo
*idE A AR 2

SRS R RN

i H e & AR

P R PRIE - R R e S AP AL B e o T B A B id
A £

TENFE oM

‘v @ & B (Bridgen, 1994; Carimi et al

,P‘—frj—,ﬁ%@%ﬂ y» VIR

E. geroldii s 2 & a3 %

FteI e B £ 5

% (/1 2)

s om I
JI_SLL:"Z

w4 4] a4
3 & 4= & (Raghavan and Torrey, 1963) = F]ut 9233 %
& /
., 1998)

g 1FE
IR R R Y 0 R AR R e BOR
:“’«:
v AR =

MR SRIE T AL A B A REY
‘ (Tukey, 1933) o &35 E. milii 'Olympus' x
2 F e X pFIN E FIaEA 1590 A
Bt PR m@ﬁ,m&%‘%—% FNES TR A
b E. milii 'Supo Roek' x E. geroldii $£2 %2 & ez » AR 8 F = X % 2 X
R K F M 1596 EB S E S X 2 B A A0 £ T A2 159 (B S) o A%
4 % £2 Bridgen(1994)fc Carimi et al.(1998) 2.5 % 4p I & E. milii 'Olympus' x E. geroldii
el LAY >R E R T X AT R a“;;«f;* IR - e - R R
14 X iz & m b BP0 P 357 UL 3R B aena B 5
geroldii e e & amy gy » JEF| T %=
EE g RN IO%F?F‘;*% s AT R E R L
= 7% & o & Leucadendron f e
Bem 2bpr ?(Lm et al., 2006)
ZRI R i A N 31 ]

x E.

,El
[y

% 47

~ -7

= E. milii 'Supo Roek' x
Fo xR EF A G PR LS T
W A ARSI ERZIRE
BRI S Y F I B RE A ARG e
5’-@3{” - E
&%mummﬁﬁ’%”@%ﬂ
5 =

[EN
1 % B3N B A
bR B TG B Rinthagd > ¥ i 4 Leucadendron
E R o m}ﬁ.}i}ifﬁ Jx?‘* 30 =
L‘“L}—?:‘?,‘Eﬁt‘ ’#’Z‘fﬂ {6 = X a9
v R L
2001)

L AR E

E2 Lo T
Be SRR o E i :]f;gglr%i’m ﬁﬁﬁ{-" °
B BEER s R AT J OB i
it 22 NHy fv NOs ik & 7 B (Ikeda et al., 2003) ;
3 1/ANBNI2MS g kR R 2 A B 7 FH 3R %
MS #E kR 035 & AR

HFamegit gk
i’gif

% BLws 7= (E. milli 'Olympus') 7= &
2008) ¢ Az

s
TR RAE IS8 pafES o 1
SR 2 E
BEkS Bl e L3507 1/4AMS ﬁizx\?;}a@:mﬁ % AF RE I
:'&mﬂa_v}‘? W E o
¢ R

EA ©
rPEMSBEAEAEE A
L U
o F @E;k By h @or g 2 i e s(E -~ F o 2005) °o @
“Fr2E MS 3 é“‘”éiﬁ’»?m/ﬁ% FO o
s ¢ E.milli 'Olympus' x E. geroldii 32224 > 4 >% MSBA LR & &
B g eSS S TR OPRRE LA F G eRN(F 3 LLAE
milli 'Supo Roek' x E. geroldii 2% & ¢ > & @ 12 1/2MS 2 1/4AMS Bagk R g % 245 B
B AR (R 6) BEor A PR R Bob g el ) S R
ER - ThRE %E‘.mﬁiﬁﬁi‘—‘%ép it el § kA o
BEHACDFEL T L LA FEAN - £ 0w IR
BRI Kﬁzéﬁ#ﬂ%‘r; it is 9T A A4 R mre i

O S T R
Tﬁki » 1997) -

=

R



-59-

B RAThw B 5 A KT - AR ¢ Rapdh it T 4 1 Iag g 5k
R L L X S ST FE TR ST S oy X
m’ﬁ 3#”'?%1(@% AR e S F R ARR T b e “«i‘“%\ » T F Y
R A5 = (Tomsone, 2007) « FHE AT UB g 22 3 THF 0 &7 3
(Syringa)fe = "2 da fcerss & AP > A E PR g F R A Ko A e MER 0
e AT B REOTE (% % 0 2003) o AR A GGG A N TAEE o d)
Xd 3w A 4 i 5 chauxin TR 0 @ :Iz%-:lﬁ e —kir"%\*“/‘" o }:_,Eﬁ'\ka ”é/,,\{{']% B
RO BB EHRS AL B T B ek BRI AD) - ik R} e T s
HEE I TA(R TD) o FH R u kR 0 BT u#armn; w4 F e
mJ’ e fgd JE‘% PARE IR R F TR RAPER > Bz R AR P G
LTSI

< %&

PR 22008 o REBRETCIIF TR AR o P B FRL A 0 p26-

B if Bhigrm4 R 2003° 7 A(SyringaL)fE R et PR R o
4 A F 3R 14:382-386 -

324 200l RS RAFT LAY  RHRFLITRERIFLEHFL o
o RRERAFHINE A9 o TR ELE L7 &z%ivz“'i}?‘ o o
p.65 -66 °

AR~ BT RIiE B4 S ERTE 0 2R f 2o A E 01997 ¢ 2
Ple g & AR ki Eﬁﬂﬁ o XeMEiTL 1:55-56

FRE-HEF 2000 BAAHR I P22 LT AR T o7 A HRE R
£ 3r 20 (2): 93-95 -

Bridgen, M.P.1994. A review of plant embryo culture. Hortscience. 29: 1243—-1246.

Carimi, F., F. Pasquale, A.M. Puglia,. 1998. In vitro rescue of zygotic embryos of sour
orange, Citrus aurantium L., and their detection based on RFLP analysis. Plant
Breeding 117: 261-266.

Ikeda, N., Y. Niimi, and D. S. Han. 2003. Production of seedlings from ovules excised
at the zygote stage in Lilium spp. Plant Tiss. Cult. Lett. 73: 159-166.

Liu, H., G Yan and R. Sedgley. 2006. Interspecific hybridization in the genus
Leucadendron through embryo rescue. Sou. Afr. J. Bot. 72: 416-420.

Raghavan, V. and J. G. Torrey . 1963. Growth and morphogenesis of globular and older
embryos of Capsella in culture. Am. J. Bot. 50: 540-551.



-60-

Tomsone, S., A.Galeniece, A. Akere, G. Priede, and L. Ziral. 2007. In vitro propagation
of Syringa vulgaris L. cultivars. Biologija 53: 28-31.
Tukery, H. B. 1933. Artificial culture of sweet cherry embryos. J. Hered. 24: 7-12.



-61-

Embryo Rescue of Interspecific Hybrids in 'Crown of Thorns'

Gi-lau Wu"  Chien-Young Chu?®’
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Summary

Euphorbia milii 'Olympus'and 'Supo Roek' and E. geroldii were crossed for developing
thornless 'crown of thorns'. In the crossing of E. milii 'Olympus'x E. geroldii and E. milii 'Supo
Roek'x E. geroldii, we found the fruits droped before maturing. The immature embryos of E.
milii 'Olympus' x E. geroldii and E. milii 'Supo Roek' x E. geroldii were taken from ovaries
after 7 days of crossing and could be rescued on the medium containingl1/4 MS formula. The
radical elongation was better. The immature embryos of E. milii 'Olympus' x E. geroldii were
taken from ovaries after 3 days of crossing and could be rescued on the medium containing MS
formula. The callus developed better. The immature embryos of E. milii 'Supo Roek' x E.
geroldii were taken from ovaries after 6 or 8 days of crossing and could be rescued on the
medium containing 1/4MS or 1/2MS formula. The callus developed better.

Twenty four progenies of E. milii 'Olympus' x E. geroldii were got through embryo
developed directly. In E. milii 'Supo Roek' x E. geroldii, 32 progenies grew up. There were 29

progenies developed from embryo directly and there were 3 progenies from callus regeneration.

1) Graduate student, Department of Horticulture, National Chung Hsing University
2) Professor, Department of Horticulture, National Chung Hsing University, Corresponding

author.
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