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iy % Ei | (Polygonaceae) fh % Bf(Fagopyrum) » K] 145 5 oyl (=0 - H
%Bﬁ?ﬁ‘w Qﬁ TR F‘“EJ% % (common buckwheat, Fagopyrum esculentum)ﬂl%%
% (tatary buckwheat, Fagopyrum tataricum) ° [lﬁﬁﬁ L% BRSS9 1,500
~2,000 T o [ R o [ﬂ%yﬁ H@W’j@“fimﬁ
R B - PRI FLA ST B IR AR S IS S
A (self incompatibility, SI) 5 F178 P HIFIERLI (A7 P21 ['— [T fol i sk >
= RITPH BRI (- TR ATE - SE [RLEFED -

m;r?:%%< £ BHEW PRREAORR - R~ PR S e T HIAE
SRS S e A [:@riéj‘ B EIE iﬁgﬁﬁﬁﬁgjiﬂﬁgﬁwﬁji °
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Ohnishi(1998) 5 ! I 1B #9164 5 2 5% F. homotropicum f ’lf%liﬁ%yﬂff%ll—“ﬂﬁ?%
R 5 SRR ;u?ﬁﬂ\ » FUYRE EL[FIRE (4 (homostyle) » J[E ZE5 0 ER R
ﬁl PT(Fig. 1) » T ARFEE I BIFIHS ] (self compatibility)(Ohnishi, 1998; Yasui et
., 2004) = F. homotropicum fi*==¥j ]y % 2E FAEREL & £ s ﬂIF“IF{ el
iF‘?Eﬂ\ FI P HFIE '/F} F{E(Cambell 1995) - Woo et al. (1999)F[]#]]*'] F'“Eﬁ'g’
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esculentum (thrum)== F. homotropicum 3% = A [HEED (Fig. 2.) » & & FFa i (v =
T%F%FL?%“E}’H JIT e

Fig. 1. Flower morphology in common buckwheat. A: Pin, B: Thrum, C: Long
homostyle, D: Short homostyle. (Matsui et al., 2007)

F. esculentum (thrum) X F. homotropicum
[Heterostyle] [Homostyle]

!

Embryo rescue

/ \ »

Homostyle (5) Heterostyle(thrum) (35)
Backcross

55
X 1 )F. esculentum (pin)
Screen only
Homostyle
Ss §hs
X 1 )F. esculentum (pin)

|

Fig. 2. Genealogy of restored material crossed to produce successive progenies in

OAJORNO

hybrids between F.esculentum and F. homotropicum. (Woo et al., 1999)
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Woo et al. (1999)&%(’??; F]# %= F. homotropicum FERFEES FUmtifl = Fy
1 P (o) S P hrum)fSE=1EL 1:1 + B 6570 o -
B gL W}zﬁﬁjﬂ?‘;«' 4% F. homotropicum: Fo ] (% 0/ [Fl#/ & 144 (Ho) =41 = 747 (pin)
ST 3L BT O BRI « 7 Fy SRR P pinst
i BCiFy [UAH AR+ [P RE [OA2 (Ho) == i P 1 (A= (thrum) IV (18- £ 1:1
(Table 1) » & & _Fradifl it g bl - BT (AR R~ S BLEN (S locus) iRl -
& }zt‘ﬁﬂgil @Tﬁﬁ&p@%ﬁﬁfﬁﬁlﬁd% S ® syt > 53 HJE Ss P_Lfﬁﬂig I HE (L (thrum) ¥
S IO R I (LR pin) » [0 FPRE T (HORLE 13- SR S Al - 3
@I?Eﬁj [EHA 1 S>S">s (Table 2)

Table 1. Inheritance of heterostylar and homostylar genes in interspecific hybrids

between F. esculentum and F. homotropicum at different generations

Genetic segregation

Strain Observed Expected

Generation number Ho? Th px Ho Th P 1 P

F, 5 5 0 1 1 0 0.1 0.75

F, Hl 6 0 4 3 0 1 0.533 0.50-0.75
H2 8 1] 4 3 0 1 0.111 0.75-0.90
H3 12 ] 2 3 0 1 0.381 0.50-0.75
H4 7 0 3 3 0 1 0 =0.90
H5 9 0 2 3 0 1 0.03 0.75-090
Total 42 0 15 3 0 1 0.006 =09

BCF, (F, x pin) 5 3 1 1 1 0 0.1 0.75

*Homomorphic plant.

¥Thrum plant.
*Pin plant.

(Woo et al., 1999)

Table 2. Tentative scheme of the relationship of heterostyly and homostyly genes in

buckwheat
Genotype Ss S5t Shgh 55
Phenotype Thrum Thrum Homo Pin
Relationship of dominance s - Eo - 5

(Woo et al., 1999)

— S #BHRE[A(S supergene)

Matsui et al. (2003)%[JF'J‘F‘"'@’E1?F§?; BTN Fﬁ#lé(thrum)é"? F. homotropicum & =7
HIFED » SRR FAHETE 1 2] il Kyukei SC2 (KSC2) = KSC2 4%

109



Bl B4 252U 102 2% JYREFI Ry

RET IR RS Ao 8 28— B B R UG FI G PE S (Table 3) - =
Al B TR homotroplcum iy s" SR KSC2 0 iy 2 KSC2 bt
G pin (MR I -

Table 3. Flower morphology and seed set of self-incompatible and compatible common

buckwheat
Seed set Flower morphology
No. of No. of Pollen Style
Flower bagged obtained size (um) length (mm) Stamen length

Line type flowers seeds (%) +SE +SE (mm) = SE
BTN* p* 52 0(0.0) 376104 at 2.08+0.16 1.03+0.11
BTN T 116 0(0.0) 51.3+15 b 0.66 +0.07 1.97 £0.07
SNA P 269 0(0.0) 371105 a 1.99+0.10 1.09+0.05
SNA T 317 0(0.0) 509+03 b 0.66+£0.02 198 £0.11
KSC2 LH 517 91 (17.4) 48.1+0.1 bc 1.33+0.09 1.50+0.21
BTN/KSC2 (F,) LH 767 279 (34.0) 452105 [ 1.86£0.06 1.89+£0.05

Seed set, mean style length, and stamen length of three flowers in three plants. Pollen size: mean diameter of 50 pollen grains in each of 3
plants. *BTN, Botansoba; SNA, Shinano 1; KSC2, Kyukei SC2. 1P = pin, T =thrum, LH = long homostyle. $The same letters are not significantly
different according to Tukey's HSD test (P = 0.05).

FL BT 52 F. homotropicum AT FS0 BRL 4 SE IR 1 FIRH
% BTN i thrum sk pin #/JE22 KSC2 A2 32 - 2l ine et £ [ T
[ lEE s e S S e ﬁjﬁ FERAE S A pinxthrum
AL thrumxpln VL SR o TR AR L ﬁ‘lrllﬂ:*‘ﬁf?ﬁ:(Table 4) ﬁr[ thrum
BRIy [ ;z"}}l KSC2 [ » H =R i #2125 (Fig. 3a > Table 4) » {LLRLH
pin flfUTRES A2 = KSC2) & TL« 25 (g by =S F}H”v“’?ﬂﬁi’ﬁié(ﬁg. 3b * Table
4) }Zﬁﬂﬁ%ﬁ F{, KSC2 pufelshiydho = pin Tl TRBSBEIR 105 I'Hféﬁ'}’
KSC2 i [efr 23 thrum e > F{RESH 2R 105 (Table 4) -

# AL AU W%“:mWﬁFrwﬂ*ﬁwmﬁﬁm BT
HIAR] prjﬁaz L1 IR KSC2 [ Lk ELEIFIOR pin FEATES ks » (LR 4
A1 thrum AR 5 TS pin Ak 798 £ T BIAIS F I BIAWERF KSC2 » [E&L thrum
TL WT“L;F}} 'g‘*wgﬁmf‘g H\gﬁp;ﬁgﬁz KSC2 p JTLJF*(HQ 4) - ,ﬁﬂ\ﬂ;\l ﬂaﬁ‘ {kl@’ﬂi FJ«EI
*T BTSSRI IR T2 BIATES il KSC2 - A1 S HLPk g sy o 1 BIAI=R 7
T e
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Fig. 3. Pollen tube growth on the self-compatible plant. When the self-compatible line

was used as a female, the thrum pollen tubes reached the ovule (a), but the

pollen tubes of pin were arrested in the style (b). Both photographs were taken at

6 h. (Matsui et al., 2003)

Table 4. Pollen tube growth in each cross combination

Male

BTN BTN BTN/KSC2
Female (pin)  (thrum)  KSC2 (F,)
BTN (pin) 0/3 3/3 3/3 3/3
BTN (thrum) 3/3 0/3 0/3@3/5)* 173
KSC2 0/3 3/3 3/3 NT
BTN/KSC2 (F,)  1/3 3/3 NT NT

Values were scored as No. of pollen tubes reaching ovule/No. of
flowers tested. NT = not tested. *Values in parenthesisisat 24 h

after pollination.

(Matsui et al., 2003)
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] 1 f % U 102 LHJ: ﬁﬂ‘ﬁu \Jié'f;

Bfw“ U9t S R S BTN Y pin PAERY [SRI o E thrum 71
[+ KSC2 U 2T BTN pin WEEAHRFEL ™ KSC2 7k 4 9 Fy A
PO 21T B B - BT KSC2 512 (92 USSR P O
(Table 4) - Matsui et al.(2003) 7% ¢ I[ﬂs?ﬁ'&zlw Il S TP e T
HIFIFZ - L[ﬁfj BHYS %“&EWEN 2= ﬁfﬂfﬁl[ﬂ G: ﬁiﬁiﬁf' S A BT
HIFIHC P T %J% PofLls A A W‘W’ SRR S
pin £% [H ibﬁﬁl[ﬂ?“'ﬁ% gisi pa/gisippa’ > thrum SR FLINE] £ GISIPPA/GISiFpa
(Fig.5)

Thrum Pin
G/IS AP

LLong homostyle
Ga®* afi”

#

Fig. 4. Expected compatibility interactions among a pin, thrum and long homostyle
plant. Expected compatibility interactions caused by loss of S function in pollen
or style and recombination in the S allele. Crosses shown by arrows are
compatible cross and arrows with broken lines are incompatible cross. (Matsui et
al., 2003)
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Thrum Pin
G IFr PP P A 4 '
] | ] 1 ] i 1 1 I
| 1 | 1 [ l 1 i i i
Genotype £ * » p a £ 5 » p a
1 l l l 1 1 L 1 1 1
1 T 1 T ] | T T T 1
G § 5 B A
Phenotype l l ] l i 1 A1 1
1 T 1 T 1 T T 1
SGP) 5GP)
Morphology gls6®
" = +6”) %)
G jsaw,
a a

Fig. 5. The S supergene in buckwheat. G: Style length, I°: Stylar incompatibility, 1”:
Pollen incompatibility, P: Pollen size,A: Anther height. (Matsui et al., 2003)
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%1l TR e IR 1S RN Y S s SN AT
P A Shtﬂlgﬁi[ﬂpuﬁl % F. homotropicum 5 [FT/fE A= 2 51 F 1%
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