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Self-incompatibility and Stages of a Cross-compatible Difference in the Flowering Cherry, ‘Somei-yoshino’
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Abstract

Prunus % yedoensis ‘Somei-yoshino’, one of the most famous flowering cherry cultivars in Japan, is self-incompatible. To
determine how self-incompatibility and a compatible difference among crossing families occurred, we performed artificial
pollination and measured the pollen tube growth and characteristics of the fruit set in ‘Somei-yoshino’. With the self-pollinated
treatment, the pollen tube that germinated on the stigma never reached the bottom of the style, even by 10 days after pollination.
Hence, the self-incompatibility in ‘Somei-yoshino’ is a result of the arrest of self pollen tube growth in the style. All self-
pollinated fruit dropped within 20 days after pollination. In contrast, pollen tube growth to the bottom of the style was observed
in almost all of the styles pollinated with inter-specific outcross pollen until 3 days after pollination. There were no differences
among the crossing families in pollen tube growth within 10 days after pollination. The compatible differences in families were
realized in the fruit set rate around 20 days after pollination. Subsequently, only small fruit dropped until maturation, and most

fruit matured within 50 days after pollination, in early June.

Key Words : artificial pollination, fruit set rate, fruit size, inter-specific cross, pollen tube growth
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V25 (47 5By s SHE; Cerasus) 13H LY HA
TEHINTERIEDO—D>T, {LFKRLIRE BEACKS
K ORFEMEHERTE . e Th Y 24 2 ¥ )/ (Prunus x
yedoensis Matsum. ‘Somei-yoshino’) (XfEF K& {TEfF &
b X<, BABECHERG CIENR Z L ErbiFEh, B
HEHATRVERIN TV ARESFEDO—2THBH. v &
A4 a3y = Fed v (P pendula Maxim. f. ascendens
Ohwi) oA F v =42 5 [P lannesiana (Carr.) Wilson var.
speciosa (Koidz) Makino] ##\ T &b 7-fETChsLE
3T 5 (Innan 5, 1995; Kaneko B, 1986; Ohta &, 2006;
Wilson, 1916). &0 X 5, 7 7 OmAE IR X -
TIEBRBZ LS %L, ¥ 7 7 BITERZH OFEEE MR
DEBEEEZONRS, LU, GEEROBCLE R
oA BT 2 BN 7T — 2 37 Cate -

il
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FF, 1962), BRMWEOE - OATRRY & = X A4+
fRE T TR,

INETI, Vv AAd4ay s RV ALZEOHR L
Db ITWB. F -l (1964) X, v ALY
PERTMEMYRT L, vA4 a2y 2 RBFHELT
Y2 5 (P jamasakura Sieb. ex Koidz.) , A v =47
SHEIVTFeh v ROBEOREIZKET, EHEHORE
WX OBEENRELDLZEYWMEL TS, T, HKL
(2006) 1A Y b (P aviemL) & OEMZH BT,
vaAday ) BEBRE Ltk E0Zb TN bITEE
THIEEMEL T, —F, ThbHOWRICE T,
AREGHPHEEEDOE TN EOBETRI » TW B D
WTHFANDR TR, Fie, REORKECHEEOHE
T OERBENLATII IR T,

ARy 242/ 2BFHREL, BEREESIC
> SBEEBYIENEE L ATRE YT, 1ERHS
EOFTHOBIMEOBCEELEIL LY E L. 2D
¥, v ay OFFAREES I OMIE L OB
HOBHNEOEBE TR DO EEETHI LY HNE
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1. AITEHNE

Bk ENDY 2 £33 38 (CYa CYb CYc)
HIEFEE L, 2000 A4 vw¥ 25, 011 FEFe
#Hv, =2¥27 5 (P incisa Thunb. ex Murray), ¥ v ¥ = x
¥ 27 5 [P incisa var. kinkiensis (Koidz.) Ohwi], ¥ 2 A 2+
7 CY-b (HREGNUE) 2B B E L AT AT 7
IhbDah, 200D 2120 xFA2F 250
By, v 2 A = o OBEGHMRERIC AT GREER).
FREIOIEHBE S L et oS AR L, ERE
PR WCEES B, FOMMLCIEF Y ~F v i
O, BELCTER R ERE L (UHE, 2004). ED7TEHIL
~FFVEBTEEEHERTHEEL, REMAC~Fy
PEEIETCATERCH W, TERCAWIERL, *
DHD S BT 10% > = Bx &ty | BWFREHICF ¥, 25°C,
2 WA v o <— b ORFRERC L b, o FEFRE
DB EHER LI

Y F— 2 -1 L B EEROTER ORALES <1, TE
EofRTEMOBEFHoticr 1 o v ST 1
DOEPNCIEE L F 3005 80 DIEFRA - TR D, &t
T 1684%, 7,630 EDOIEFEZFHE LA FE1ER). v »
12y BDRVCERTREEEZRTZ L, EomE 5
N« P, 1964) B L OTFHERCSTHEIRL T3
fod, BEEIfTh b oo, BTEN-ES~A\SEE ¥ Tl
&, MESEATD BB L, SRR ORIEED
TAEB R CES Lic. RETEODEZIL T O &L &R
Lic. BT osre, ERYEBEL
2. {EMERROHE

WIIER Y A1 a3y 7 EERBTAHEE, = Fedy,
T AW I SRIVF VR AT S OTEREHEDE Y
BELL. BB253, 651010 HBCAREBUES
X M RBGAE 2 UICTER 2L, MY FAA 5%
R AT AT N, SYEEE, 45% & s —n (viv)] THE
FE L7z, 1E D NaOH & 6 Bz P B L T2 Rk b
S, T=Y) VI A—CHRELLBRHLOEL TS LS
F—b& L. HEEHBECTEBEOMEYEEL, 1t

RPN

FEORRINEBLLEE, oL, B L O
BEFCo T CRELL.
3. REOEROHER EREOHER

BamEns 1 BEE ECEENETL, [ERofeT
BEAERTEL L SRS, T TR RE L
5. (BRI THLEARERBNCET LELREORK
WL, EhH I L oREoBFEROHER LTI 2011
Frroh EERFE, BTFLCREOERYHAILL. B
ERETHROBEL, TXNTOREENRBLEALTCET TS
6 ATRETH 7. L, BHREBREEOH
DRESERPEH LI BERELLTELZ, ThDHOP
BEATEMBR S E OffERE L

I rhEnOERBH T L, BB L cREOHEZEOH
ExIT -7 2009 FEiznz €, #9520, 22, 438k
V48 H B e e REXZHRL, B, BARORI B X
Ot E LR L.

1. {EHEOME

v AAay s EOBEIDIE, FOBBAEIE T
LI TREFEL, B~ LEBE MR T AT
RN, MFREGAE (x = e v) Tk, BB
JHBEFTRIBEA EDTEE B\ TR & TIEME
DFENMBZEI N, 0k EIEHEREEETCEL T
WcTERE OEIE L, BIBES, 6 I UCI0HAETELLE
Motz (P>0.05, Fisher’sexacttest) . ¥7=, % 10 H
HofEmE MR Th, BB 2 8RR
otz (P>0.05, Fisher’sexacttest, $£2%). —7F, BF
BMOBEcitEohRiBE THETLLOL b
5, TEHEEEE CTHELIERE R S ol T8
Bl hirhotz (23,
2. BROMBSIUREESR

2009 4, 2011 DO EBLLOFIBNTE, FEHMLbER X
Z 1 EMBOBTENEH BED D, TN T ORI B\
TRECEWMAERI RO 1K), ToELERE
W X ARFIHER LD, 505 20 BRIEIET
TORENER L. o, BREHAECET S
BB LEoREDEFRENEL Lo (P<0.05,
Bonferroni). #4371 20 HERRIL, & OfFKEHAE I B

Table 1 Fruit set rate on crossing of ‘Somei-yoshino’.

Pollen donor No. of bags employed

No. of flowers pollinated

No. of fruit set Fruit set rate (%)*

Somei-yoshino 13
P, lannesiana 84
P, pendula 35
P incisa 35
P, incisa var. kinkiensis 1

446 0 0( oy °®
3,980 1,347 353 (15.0) ¢
1,697 262 17.7(13.1) ®
1,443 423 28.8(15.0) ©
64 12 18.8 :

“The fruit set rate was calculated as a mean of the survival rate for each bag. Significant differences at P <0.01 are indicated by different

letters (Bonferroni).
Y Standard deviation.
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Table 2 Pollen tube growth on self- and outcross-pollimation of ‘Somei-yoshino’ in 2011,

Days after No. of No. of pistils with the longest pollen tube reaching the:
Pollen donor o N
pollination pistils tested Stigma Top of style  Middle of style Bottom of style
Somei-yoshino 3 17 0 9 8 0
(self) 6 23 0 15 8 0
10 13 1 5 7 0
P. pendula 3 15 0 i 3 11
6 13 0 3
10 7 0 1 1 5
P incisa 10 3 0 0 0 3
P, incisa var. kinkiensis 10 11 0 0 1 10
-~ & n
100 B Somei-yoshino
@ P lannesiana
80 - a P. pendula
O P incisa
® 60 -
©
w
2 40
i
20 —
0 -
T T T T
0 10 20 40

Days after pollination

Fig. 1

Time-course of the fruit survival rate of ‘Somei-yoshino’ x ‘Somei-yoshino’ (Self: Black), x P. lannesiana (Dark gray), X P. pendula

(Light gray), and x P, incisa (White). The box represents the range from the 1st to 3rd quartile and the line in the box shows the median.
Upper and lower whiskers show the most extreme data point which is no more than 1.5 times the length of the box away from the box.

Table 3 Diameters of prematurely dropped fruits on crossing of ‘Somei-yoshino’ in 2011.

Median fruit diameter [min—-max] (mm)

Pollen donor

April 28 May 02 May 13 May 20 May 31
Somei-yoshino 1.9 [1.5-2.7] 1.9 [1.2-3.7]
(self) N=23) WN=17)
P, pendula 2.211.1-6.3] 2.0[1.1-5.4] 4.311.5-7.2] 5.2[2.8-7.2] 6.4 [5.5~7.9]
(N=32) (N=126) Ww=13) (N=25) W=12)
P, incisa 2.1[1.2-54] 22([1.4-4.1] 5.4 [1.8-8.2] 6.8 [5.4-7.7] 6.7 [5.8-7.9]
(N=45) (N=24) =11 =17 N=123)

ThHhiFEALHBRIRONT, BB LRLIE50HD6 A
I RENBHB L. BROEERIAF =¥
7 3C353%, T ReHV177%, <27 5 288%, Fv
FrrFr 5 188% Ly, BRIV ERCR -
(P<0.01, Bonferroni, £ 13%). BB LLREI LK, &
BB IFT0HO6 B THE CRIERET LG 1RD.
3. REORE

PATER:, FEOERBIL1 ~2mm B THoic. HEE

EoBERIL, TEELETLULBRCEERCIERL, BH1b
20 HEB ISR EEE O 9 4 X g U7 (10.64 £ 0.46 mm,
N=25)., ThBEREEOEBIZ LA MM, 48 HE
TIL 10672066 mm (x v =27 5, N=46) Thbh, #
20 AR LB OBV IR BE S Rinh o7 (P>0.05,
ttest). ERREPHEEIETHBEOMBOR D, AR
DY A XL x A vw¥ 27 T, x 2 ey (10.60+0.36 mm,
N=19), x v 2¥2 % (1072+0.62mm, N=25) & DRI,
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TEMHIC X VTR B isd - 72 (P> 0.05, Bonferroni).
REOWHMORI LEFHED Ef, BBE20 8 Bk
FREN 98804l mm B L T0.73£008gicEL, ZOH
VRS (978048 mm, 0.77+£0.08g) (bbb ok
O Fhd P>0.05, rtest).

Bt 20 HE CRETFTLLREOEBIZN 2mm &,
BEAEBEL TR E DEDLY Tho7e (B35, *
LR, MFEEBABRRERERWNTERRRON B TERSE
DY A AP BEERBR LTI E3H), <A
HEAZ b 0 EH, BE), DENRERTH - .

£ =

1. VX143 / OERAMEMHE

VALY THARREBETREZEAEERENE O,
ALKEESCTHHFETHETH DL Z EARINA TV
GEN - T, 1964). FWIFECR T, HFREHAEDN
DI RBEEILLELRT, TRIZERIENE LR
ERWTHEELL Ol dThote BE25). 27 5
BrE&b A 7Rh 0% {12, EEEEOEFRE TR
T EMMBATE Y, Bk L OCTEEMl O B KA FE
HHERETF SHETF) BREIR W5 EHETEED S
BEFONT 224 PB—%THETMEEL LD, TEHE
OfBENME$ 5 (Tao * lezzoni, 2010). TEAEM D RERT
{% RNase iG#E & 7R T4 & v /37 (S-RNase) &\ doh, S-
RNase & 2 — N5 cDNA 135 < O3 5 BHfd (Sassa b,
1996) <=, ¥ 7 FBOWFARE (gD, 2009), KL O #
13/ KBWTHHEEINTWS (PySl: AB479465,
PyS2: AB479466). Dz, VAL ay ) HELY 7 TE
TRONZ BRZE R T 5HEE ORI (Watanabe
Yoshikawa, 1967; %11 « #3, 1964) , S-RNase iz & A1EK:
TOREILBROTEMEMRAEC L A/BRET L 5.
2. VARV /BT ERIOZEERIMEDE N

vyaAq4av ) RBTHE L, BERBAE TR
EREBB 0B EFTrINTETLE GB1R) . —7,
7 S BEEBEYIENE E U AR T, % 18 ~
35U DOFEEENE LRI BB 15). oo 3B, 2009
DI I VTN Iy T EOTHIC L AETF O eREE %
BTWS, DFD, v AL ay ) KIMERPSARBRERIL
BoOLRIE, FUT, V7 FBILEBR T 2M4Mmah
BHBENZD OLERFETCELNTEBEBE L
DREFEROMEML, FfTWELIZEF-FHL T T7b
b, A VeV IREHRE LCEERES, Ve
YHRIEHHE Ui & F OREERIEr - G - BT
19648 135R). v 2 M4av ) Ol L VbR AHET, &
HOFFE DR 7o DI KZEBR G

KRR NT, BB X 28R LR
X5 B0R, #HIORIF 220 ABOREOETFLE
WTTHote. ZORNE, BRAFEEME < B &
PO Rics BEREHLETE, BBHIEBEL10H

. i

BoOMCIEREoMEEIR R, —JF, MBREBL
HCIERE 3 A BICIEE A ORI R TIERE S
TERETE CEL TR b, BFERUSHEIEZE,
53 HBIIEEL T kB2 bhA. Tk, TEHBI
AWi-BAEEEEE, Ththy 2143y DSn7ax
ATEARBEEAT a2 FEHFOCLEHRL TN S
® CR#EFR), TEHHEOBAEOE LB RAREE &1k
BRI ABBCI AL DEELS. MERBEHCRT ATEHH
HOE N, 5% 10 B HoEMEMEC S TIIRERS
Richote 23, 1L, BBOF Y b v TIHIERE
RSB 2 TR OB ET L LomEL H D (5
J§ « KR, 1999), St bBHEADS - L RGIHH s
WTHBHOEREHREDECEANLNEL S, Fio,
BCy 7 SBOHERIOBREASY b v ORETIZ, B
TSR 5 ~ 10 H L Ehh T\ % 5 (Sanzol « Herrero,
2001), [EABE WV EMBOFMIIEM S h, HH T TH
DI EoREL DS (GUFS, 1997; Postweiler 5, 1985).
I OB OFRL, TEREOMREIEL Db, THEGT
T L L TFHEEINS. BRH 20 B cofiF, Ax
FEHMCIARERTNTHETLTEY GBI, oM
FHAEC RN TH oMM ET LEREOKRE XA
FEBUB L T HBT, BEAENERREED 1 ~3mmiE
ETHote BE3FE). ok, vrx4a2v /) LBI5E
20 B TORBBAREOCE T, THOXKIMLEL, H
HBWCITEECENFEZE L o R BEOBRLEEIR
5. & FEBRCETLLRENOETOSZRHOE L]
BL, THROHGTIEREC I AECDD DDA LI
T A0NERSS.

wm O E

VAL a v HADY 7 3 RNRETARESEO—D
T, BRAHEZRTZENIDRTWA, KPR, B
FEARE M CTER I & 5 ZHHRE OB G2 L o iic
BZAOPEWELPCTHIEFEBEL, v x 120
AEFHE L ATKEERY T, TEHEHER X OF
O A REAEC L. BRIENE R, 2
510 BEE - THTEROET R L TRBT, v 213y
JERCTELRD ARG, B TofEBEHE
W L AR THH - EVHERINL. ZOLTHFRE
WA X 5 RE, BHBHL 20 BB T T _NTHETL
fo. —HMREHE R, BEBE3 B LA EREED
EEFTELTRD, 2025 10 HREC ST ATEHE
DPEREECERE L T 2T 0EE L, BB L3
ENERBRA o ERBOECSRRSh0n, B
MrbE LZ20 HED, 2HFRECHALEVTTHE-
7o B G 20 HERE, MREB I ARERE LA LR
T, BRrbRIF50 B0 6 A AT ~NToOR
GRS L.

B OB AW ERIELIEhLY, TTUELDY
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