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Summary

Reciprocal crosses between Spiraea thunbergii Sieb.ex Blume.and S.japonica L.fil. were carried out,
to incorporate red color to S.thunbergii. In vitro germination rate of the stored pollen, germination of
pollen grains on the stigma, growth of the pollen tubes, and the development of ovule were
investigated, in addition ovule culture was tried to obtain interspecific hybrids .

1. Since the flowering time of both species differed, pollen grains of both species were stored dry at
—30°C,5°C , and 20 °C . Only the pollen of both species stored at — 30 °C for 360 days remained
viable for crossing.
2. Pollen grains of S.japonica, stored at — 30 °C, germinated well on the stigma of S.thunbergii. The
pollen tubes elongated rapidly to the ovary as the developing ovules were observed 10 days after
pollination. Stored pollens of S.thunbergii germinated well on the stigma of S.japorica , but whether
the pollen tubes reached the ovary it was not confirmed.
3. In the interspecific crosses between S.thunbergii( ¢ ) and S.japonica (" ), enlarged ovules excised
16 days after pollination were cultured in 1/2MS medium containing 30 g+ liter™' sucrose and 8 g+
lite™! agar. The resulting plantlets seem to be true hybrids between S.thunbergii and S.japonica., based
on several morphological characteristics and the RAPD banding patterns which exhibited the same

bands as the parents.
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TAEE O ZETEH LM EEIE (Asano, 1980; Asano,
1981), ko B & {k (Hwang &, 1992;Ishizaka-
Uematsu, 1992) % &nEZ ohnb. —JF, EREHRE
DB R TIEhIEEFE T O I H (Kuwada - Mabuchi,
1976; Stewart - Hsu, 1977; Arisumi, 1980; Shizukuda -
Nakajima , 1982; Kato- Tokumasu , 1983; Kudo-
Niimi, 199)7H 0, 2 F ¥ FF LBV LORHT
HEAESUMRBERIC L OV EROER P TENIE, B
DEFELE I ST EEZL SN

ZITEAMETE, FTaFvrFLrevyr Lo
MMEOE TIEERTEd - L BEREBRET L, Bk

BILLAMEOEE RS, MEORMEHIIEL S
o, B ORFESEM ERFEN L OBFRERN, K
WTRFEEN O H e A28 LI E OHE Lk LU
EENDOTEME DITE R L O FEN OB IR L% Bl
Bl 351, XHEROYEREREIT, BRTEL
AR O HMEFEWR E £ L RES &L U RAPD 447 S8R U e

ME &L UHE

ER 1L BBEEBOATIEM EFTCOMREF (F) &
HELSLURERNTOEREOTH
EBRIZIL S. thunbergii ‘FEHELE & S. japonica (FRIk
MTHALTWAEER ) 2MHA L. WERX TSI 2F v
78y b (E25em)iCHAT, H5RBENTER L.,
DEBREMOEFHR
S. thunbergii ‘FEREA > OfEHIE 1999438 21812,
S. japonica DFtF3IZ 6 H 30 B IERE U7z, Ak L TR
L U id SRERILIPICERI L, #EiKicas, Bk
ANV LEEDICETACONTERL, 20°C, 5C
BLU30CTHFE L. fEmRFRIE, 20°CTIREL
e IIREN A, 7H, 30H, 180H#&IZ, 5C&—
30 °CTHYRER U 7cAbf idfirgkbss 25 7H, 30H, 180
H, 360 B# i ATkH (10% > =¥, 100 ppm & 7 B
0.8%FEK )T, 25°C, MEHMHT 4BERIEE L THEL
o IEMERIVEMNOERU LOTER ERF L AL,
EHOFRFIF 1K 100 THBEL, SKETRFRLE
Uz,
DEMBMIBELTAEMETEHEOBRE
aIFYFFELUVEYS EOBMKMIE, —30°CT80H
RIFTEE U 72 S. thunbergii‘ 7§ S A4 & — 30°CT 270 H
FMRTE U7z S. japonica DIEH Z AN TIT - 7. RifIZE
Bl CEH S, 1994)c# - TiT- 7. THbb, S
thunbergii ‘TSR & S, japonica DAL 13 BATERT 6~9
B OO RS % 46 COREIC 10 2 HRE L TRES
o, THEEEHORELHERL, FAELIBRIT> .
THEZOIHERELBIERT 5720, ok 128
FEEFERUTFAA(GKIV <Y v BEBR : 7T0% % ) — )V
=5:5:90) T 12~16EFREE L7c. Z D%, HAKTohiEL,
70 CD 4N JKERILF b U & LOKIEIR T 3 BEREHLAS & 81k

Licd &, ERBEMEET CFRELRELT001% 7T =
VYT I—K Q% ) VEE=H Y U LEEIRICIEMR ) T 1~2
Refiigeta U/c. B LB X OTERATOIER RS B LU
e & MR BOIEMEE (4 ) > /2 BH2-RFCE! )%
W, ESTAE (R, VR ) TEE Uk,

ER2 EMITIMCBIIEBALEIERHOEL

S. thunbergii ‘FEHEH: > & S. japonica & DIEH ML
FUHEHRZH CHBRX ) i3 — 30 CTHRE L BB % B0
7o, BRIEEIZER 1 ERBICT-72. FERNORKL R
BRIIMH S~ 25 BETOMT W (FE)ESBI&IC&
L0 SHRM L, SEREAMSET TR A . 5k, BATERF
OFENOREBEORE XL S b MK 0.3 mm,
0.1mm T, BEZMOSGE, %S H I A& DBk
BURICFEL, 3544 10H T#E 0.5 mm, 1 0.3 mmp E
Lot TOBRDSHOSmm, #0.3mmbll HiciR
RUAABOREKRIIERMTERE AL 7.

EE& 3. S thunbergii ‘ FFHE & ° & S. japonica & O
XhoBonNIctKEKOES

S. thunbergii ‘7B B & 8. japonica & DM D
BERAEIT- . MR E LTS thunbergii‘ 7FHELE & S.
japonica D HRZHi% D IEREER B8 S hie.

% 4, 16, 28HOFHEARI L, AERRE 1%
DREIGFKER S b Y 7 LEK (Tween 20 2 HFEAM ) i
155 MR E U CRERE U FEBE/K T 3EESR L
t%,%%E%ﬁTf%ﬂb,ﬁ%%ﬂ%ﬁbt.%%k
GLEEZ ONLBAKERIZ 20AT O EEImD S5
AF vy vy —LTHEEIONL.

FEERIE, MSHEHh (Murashige - Skoog, 1962) D #E#EE
ZBERL 121K L, Fe-EDTA, MEE®, £4 3
VIIEEREEL, 3%V alE 08REBRESLEMT
B3 U, Btz pH S8 %A — 7 L—7 (1.2 kg
ccm™l, 120°C, 15S/M)THEHEL, 7V -y RUFRHT
BEEAOEIMDTSZAF v 7 ¥+ —Litf25ml ¢
oaELT.

BRI 20°C, BEET TiT- 7o, BEE20HBICRF L
JEERiZ, 168 A&, 3,000Ixic# L7z, FIF 40 HiL
2, BERSERLUCEREME OB T, EE, ¥
e & AR, [FLOREHEENLEBSRE SN,
WH, [IHILOFERIIEEE FHME (AABEFHRASH
B, JSM-S800LV) THEELEEEITHT, k% Z0
EEHEL.

RAPD 3 ¥ i3 MERESE R O 72 D 1218 S N 7o BK & T8 &
TH-%. ThENh D3 1g D4 DNA i3 CTAB #:
(Murray - Thompson, 1980) C#iii L, 10ng#5%! DNA,
05 uM7S514<—, 0.1M4% dNTP, 1 X reaction buff-
er( Z#%5, KBX ), lunit DNA polymerase( 3 5,
KR)ZHENL, BREE% 25 ploRIEK E LT PCRK
JEEAT - 1.

PCREIGIZ10EHE DT V¥ 475 14 < — (Kit A,
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Table 1. In vitro germination rate of Spiraea pollen stored at temperatures of 20, 5 and - 30 °C for different periods.

Germination rate of pollen stored for different periods (%)

. Storage
Species 0
temperature (°C) 0 7 30 180 360 (day)
S. thunbergii 20 83 £ 5 752 52+ 6 0
5 =Y 81+4 69 =3 46 £ 3 0
-30 - 832 75+3 74+ 4 62+3
S. japonica 20 92=5 812 537 0
5 - 87+5 78t 4 49 £ 2 0
-30 - 852 816 79+3 73+ 4
“ Mean £ SE.

¥ Not investigated.

- 7o. PCREEMIZ 1.5% 7 #o— R4 V4 HT, TBEE
BHEFTERKEIET - 8, 2ug-mlt o F Uy A
TJuvA FERTEREL, BRKE) Sy — 2 ENER
ST TEELL.

w R

ERILAIEMTCOEMREF L EYME L (BE
tHELUVTEEAN)TOEREORE
DEBEMOATEM TOERREFE

B C BRICERIN L 22 AEM ORIFERIZ, S thunbergii‘ 7
HEH 2 83%, S japonicaiz 2% TH -7 (%1%,
% 1K), 20 ‘CTRYEK L 7 il o {E8) O 313 30 H A
TIHIFPRL, 180AM T oL -7 SCTHELL
TEM IR & bkt 360 B TRIFREN 2 K- 7. —F,
—30CTIHELLTHEOIALMIZ, 360B#&TDH S
japonica T 73%, S. thunbergii ‘FHPLE T 62% %% L
(B 1%).
DHBLEBSLIUVIEEATORERERER

S. japonica DRTFEALIN 12 S. thunbergii‘ TR B4 ° D
BAETHRFL (B2K) = 12EE%ICEFE LR E
Lich &, MEBETHE LA, —7, S. thunbergii‘ HH
B ORFEAESIE S, japonica DFETH_F TR L TR
MAEME LY, BRE TITRELED - 72,
ER2EMIXBEILSTIIBRBRLEEERHOEL

S. thunbergii ‘FEHEH > X U S. japonica D BF 24
LIeFRADRIREEZH SBED, S SHE I &1cifi~ik
LIh, WTNhOBHOTFEDS, THEH 0 680Kk
Kbt (E2E)

S. thunbergii ‘TEMEH: ° X S, japonica T, 3% 10
HOFETRIEE4EOEFERRTRLEEE, 25SHO LD T
1~4BOBREERD S - 72. —F, S.japonica X S.
thunbergii‘ /R4 Tid, K% 108 TREEZEURE
BRI o 7 (525,

K B& 3. S. thunbergii* R B 4% ° & S. japonica & @

Fig. 1. In vitro germination of fresh pollen of S. japonica on a
medium containing 10% sucrose,100ppm boric acid and
0.8% agar. bar=20 ym.

Fig. 2. Fluorescent micrographs showing pollen tubes in inter-
specific pollination of S.thunbergii X S.japonica.Explants
were fixed in FAA 72h after pollination. Bar=500 ¢ m.
PT=pollen tube,OV=ovule.

Operon Technologies, Alameda, CA)2f&#f (OPA-09,

OPA-10) 2Ly, 94°CT 35MMRIE LItk A 9C
1508, 7=—1 7 40°C 150, MRKIE72°C24/H
4094 7 ViR DBE U, T2°CTaRTRIGER T L

THEMLBONWIEREEOES
S. thunbergii‘ /M B4 ° X 8. japonica T3, ¥ 40
BICHE L Uk D S 3RFMEENE SN - 12, —
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Table 2. Number of ovules obtained from reciprocal crosses of S. thunbergii X S. japonica and

from self - polination.

No. of ovules pre ovary

Cross combination

5 10 15 20 25 (day)
S. thunbergii self 6*1° 6+t 6+1 *1 5+1
S. thunbergii X S. japonica 62 4+1 4+2 3+1 2+1
S. japonica self 61 6 6+2 *1 61
S. japonica X S. thunbergii 0 0 0 0

* Mean = SE.

Table 3. Production of interspecific hybrids via ovule culture in S. thunbergii X S. japonica.

No. of seddlings developed from the embryos

No.
Days after No. of ovules o- of ovules

No. of mature

pollination cultured vzlr;hbi?;sel(o(;; ;Zd Albino (%) Se:il;?f;o:;th Seedlings with lzzjgilzrgl(sj :Zl(t)ltls plants (%)
(%Y cotyledons (%)
4 126 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
16 80 21(26) 7(9) 45) 2(3) 8(10) 8(10)
28 56 9(16) 3(5) 1(2) 1(2) 4(7) 4(7)

“ Total number of ovules which germinated 30 days after culture.

¥ Total number of plants obtained 60 days afture culture.

Fig. 3. A developing embryo protruding from an ovule of S.

thunbergii X S. japonica . Ovules were cultured in 1/2MS
medium(Murashige and Skoog,1962 ). containing 3%

sucrose and 0.8% agar. Bar=1 mm: OV=ovule.

¥, 16 BRICHEH U7z 26% OffEk s £ U 28 BB
U7 16% DEER & id, BEFEAEIFE SN (B3%).
S. thunbergii ‘7EMREH: ° X §. japonica DA HEILER 13 75 H
B & L AEBAARIC, HEAEBEIATE 10~30 B TR Lz (45 3
) L L, ZEERES > LBEAELELEL, BE
R oEEG, &%, OTNE/, QFEDORHOD
%, OFFEOREMEFEMR (F 4K ), OFZERRM LREIRO
ARBICX A TE . Jh 52 IREREEEE & RO RV
U7 ISR L2, ©, @k L UTQoEKIR

Table 4. Leaf characteristics of plantlets obtained from
ovule culture between S. thunbergii X S. japonica.

Plantlets
obtained from Whole shape Shape of leaf ‘Shape of leaf
ovule culture of leaf apex base
and species
No. 1 oval obtuse obtuse
No. 2 oval obtuse obtuse
No. 3 oval obtuse obtuse
No. 4 oval obtuse obtuse
No. 5 oval obtuse obtuse
No. 6 oval obtuse obtuse
No. 7 oval obtuse obtuse
No. 8 oval obtuse obtuse
S. thunbergii oval obtuse obtuse
S. japonica lanceolate acute obtuse

MRERICEEELFEIEUHIEL .. —F, @OKRERH
ERRDH - I f@iFkiF, EFICERL, HRIICIT 12/0
FEMENE St M 16 HRICEEKEEE AT - T1E S
N7 8EEICOWTHRAE LA & A, KD &Lk
B, HEFDOILHEIDL S. thunbergii i) TWWNT, K& XL S
japonica (TN o 1o (4%, BSK). HEEKOKA
DFEEHEREIT, K= 313 S japonica EEM L, BL4E
DFEEEIL S. thunbergii ML L Turiz.

OPA-09 & OPA-107 5 A < — % i /- RAPD 43#f
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Tk, S. thunbergii @/~ » K (OPA-9:1360bp) & S.
japonica ®2X > K (OPA-9:800bp, OPA-10: 500 bp,
1080bp) W2 HEEAICBIE S N (B TH).

z B

S. thunbergii & S. japonica & OBAEEIC IZMED H 5
fedd, WREDZHEETTH TR, FED S VEDILH O RTE

Fig. 4. Hybrid seedlings developing from embryos of S. thun-
bergii X S. japonica shown in Fig.3. Bar=5 mm.

o

PREEING. RSB IIEE, EENESEHTE
WRFHEZRENERFE T2 2 &SN TS (Sahar -
Spiegel-Roy , 1980; Koopowitz & , 1984; Amma-
Watanabe, 1985; Niimi - Shiokawa, 1992). = Z T
Spiraea & 2T DLW O RFEIREE D TEM FEF I RIZ TR
BEAE L. ZORERE, 6 20°CT30H”, S5CT
180 HR, —30°CT 360 HERFREN 2RFFT B2 &N
bhote (BE1% E1”). — 30 CloliRE L mEoIE
B ERPEREL O AL Ec LS RFL, £ciF
BHETHRF UL, {EHERTEENEMET S E00D
- 7.

S. thunbergii‘ 7EAE.A: ° X S. japonica DFERAHET
1, TEHE IR T2RRRICRERICE L, RERIZIERL
. Ll, CORMTHETNERTE L. Th
BIEH O ZAERE S, (EMEDHERICRIENH 2D TN
, ZRELUKIEDPBILT S S ICHE» S 5 b LR
Inte. —F, ZOHEXHE(S. japonica X S. thunbergii
‘AR ) TR ISR ETRF L, BERNIZEH
EEY, BRI LE -7, £oT, TORHM
R THEFIEETEN, > L ORIEHEDIENTD
HEEIESER SRS N

SEFMIC, S thunbergii |3 Chamaedryon #iiZ & L,

Fig. 5. Morphological characteristics of individual plants (A, bar=40 mm) and leaves (B, bar=10 mm). S.

thunbergii (left),the interspecific hybrid(center) and S. japonica (right).

S.thunbergii

F, (NOI)

S.japonica

Fig. 6. Photomicrographs of dorsal leaf surface. Showing S. thunbergii (left)hybrid No.1 (center) and S.

japonica (right). Bar=40 (£ m.
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OPA-09
T F, (o)

bp
1353
1078
872

603

Fig. 7. Gel plate showing RAPD profiles of S. thunbergii (T), hybrid No.1 (F,) and S. japonica (J).The profiles
were generated by primer OPA -9 and OPA - 10.Arrows indicate parent - specific polymorphic bands.

M: Size maker derived from ¢ X174/Hac I digest.
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japonica TIZEEH DR S N, HEHRIEFEETZIEES
BRI G SN, £ OMRHETHERBERIER I NS 7.
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a % ¥ F ¥ (Spiraea thunbergii)y & v € Y 4 (S.
japonica) % ZZft L CHRIED 1+ v+ FOEH A BRI & L
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