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Morphological Characteristics of Interspecific Hybrids between
Tetraploid Common Buckwheat (Fagopyrum esculentum MOENCH)
and Perennial Buckwheat (F. cymosum MEISSNER)

Tamaki HIROSE, Akio UJIHARA, Hiroyuki IWASAKI
and Atsuko HORIUCHI

Laboratory of Plant Breeding, Faculty of Agriculture,
Shinshu University

Summary

Fourteen interspecific hybrids were obtained through ovule culture between tetra-
ploid common buckwheat (Fagopyrum esculentumn MOENCH, 2n=32) and the perennial
buckwheat (F. cymosum MEISSNER), which have also 2n=32 chromosomes (4x).

The hybrids were transplanted from in vitro culture to the field condition at
Experimental Farm of Faculty of Agriculture, Shinshu University. The hybrid plants
could be easily distinguished by the shape of their cotyledons and the length of their
hypocotyls in seedlings.

The growth of hybrids were the same or less than the parent species, and all of the
hybrids with short-styled flower were not so good in the growth vigor as compared with
long-styled hybrids. It will be assumed that the genetical relation was observed between
the appearance of flower type and the growth vigor.

The hybrid plants were characterized as the intermediate of both parents in their
leaf shape, figure of epidermal cells, number of stomata, flower shape and fruit type.
However, the shape of the leaf and the leaf vein were variable among the hybrid
strains.

The characteristics of the stem and the subterranean stem of hybrids were similar
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to F. cymosum used as the male parent in the degrees of the development of xylem and
the accumulation of starch grains.
Since the anther dehiscence of hybrid flowers were not complete, the cytogenetical
observation for the pollen mother cells and pollen formation will be examined.
(Jour. Fac. Agric. Shinshu Univ. 28 : 53-62, 1991)

B #

MEEDEE Y -~ (F. esculentum) ¥ X OFEBR Y A (F. cymosum) & DECIZ X
) EEREEE 2 1R U CUEG OTEMMEREY 2 BE L .

E¥ k&R VTR HERC OV CEBES C TEEYTV, ShbEEY R & LIERIE
b L7 fBicsh B L CREEDFTRE & 78 - 70 6 RifLic oV T, 19894F & 1990 DB E I o710
- CEE, BN - NNETRBNRELREEL .

FHRERIZ X » TR bW BEBEEONEY OB, FiEL 2Kl X R WVFER
PRORXED F. cymosum EELLL T tofo b fEEMETH 5 LHIT S hie,

EUfEoEFT AL Tk, MRELERLT, HTFLLIRFERE 2ot i1,
BIEREEEEOThE 2y, BEREEEEL b bR LBEE v RLcZ &, 1
BORHF L EFCEENLEERD B 2 &% 5 b,

MR N - AR OS < BTHEOPEFEEZ R Licy, FrEoFRBIEL T
RIROVTRE R DBEARORMAHERT 2 R LB TERCE ATV 1,

ERIUHITEORBIZ oW, BHEMERRTORE, Fv /v ROBRLREDOH
TRAED F. cymosum OEBHELTH D, FTi, BB IVOREDCHER, WHEOPE
FRMEEE 2 Tt

MR R T IMNIBRRRNC I ER  BETEE R ER S OH L 220, BRI TREL
THOTEHERCEERD S Z L HEE S0 T, REMEEENREELYERPTH
%6

&

i

v & (genus Fagopyrum) 2%, F¥ERE & LU T F. esculentum MOENCH (@ v X, 2
n=16) ¥t O F. latavicum GAERTNER (&£ v & v V3, 2 n=16) »&1bh, HEfE F
cymosum MEISSNER (1R Y -3, 2 n=16, 2 n=32) 21X U%» & L TEROEIERE I
TWwb, ZhbDd b F esculentum FE R THEEI AT 525 V- BT 58-I
Bzl 2BBORARDE VTR TRLT, ZhETiRE (1961 sbTac 1EET
B 5N F. esculentum & F. cymosum OFEEMEELEB LI L HELTWB13h, F
tataricum » F. cymosum r OFERE iz F. giganteum X WEiEh 5 HEOFEEN Y BT\ T
HE T35 (KrROTOV 1975) BBETH 5,

—%, BEERHE R TIZBEROESCER BRI T2HE,1E <, BILETZERTS
¥R AR D LA T A iV TEET 5 FEMThbh TE T %, S0 X ) 7l - PRERES
HBAF AL CEEIh - EBEREREE, Huetal (1986) 12X - CEBMOMEHINE 55
hTkbh, HRACEWTHESL (1959) 12X % Brassica BOFILEH - P55 (1982) I X
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% Nicotiana BORF e EH LD E L THEERE I h, It - BERERIERHEZH LR T S
MEREHHT 2FRE L T—RGEL 2> T 2,

ZEEH LW F. esculentum DNRIEERREL F. cymosum DEFAETIFEARME & o RATEAETE
EEETREEToe & & H, ZRIIERINLLOOBTFOEBLIES b ol, Z0
to, ELEOREZCHEBRLTEH LA TEM cRSREEYER L ER, WEEOMEEY
YERTHZ LCEI L (RES1988),

20, W ONDEEIEECREYRLAEDT, EEAERYTRTEEKIC O CHEE
BRECTEEL, hbEE2RZRE LEBREE~DOELET - T,

RREL, hOEERERAOEIER L OTERON « SMFHREB ORI oW TEHRAK &
B L BREFLDICRR e O TH 50, RBEOEBRNCTHEREOHR L L OWTHE
KL,

B L UHE

TSRS D 5 BIE s LTS ATRE & 72 - 7 6 M, 3 X OB oD 7 0b 1 FERE
HMEOMRTH B F. esculentum O NRDEELE “BINKLIE” & x-s— VETOEED
F. cymosum 3R E Ui,

A 19894E & 19904 DFEE I ot - T o 7o 7%, HERM TS EFBoEBT LT
B LmERRbh, BEALFBIELLEVWIDL RN EEELTRTH - 7

¥, MERHOE  BBEBEMELE L T CTBEANTRETH - 7ond, —HORFH T
EBCRELZTLICOFABEO—THEEML 7oh - 7

SRS E I X - TR S h - EREEOREES €3 L OB OTER /e &% Table 1 1

Table 1. Production of interspecific hybrids (Fagopyrum esculentum X
F. cymosum) through ovule culture.

Hybrid combination Strain No. Flower type
2 X il of hybrids of hybrid plants

F. esculentum(S)** X F. cymosum(L)** No. 1* S
F. esculentum(S) X F. cymosum(L) No. 2* S
F. esculentum(S) X F. cymosum(L) No. 5* S
F. esculentum(L) X F. cymosum(S) No. 6 (unidentified)
F. esculentum(S) x F. cymosum(L) No. 8 L
F. esculentum(L) X F. cymosum(S) No. 9* L
F. esculentum(L) X F. cymosum(S) No. 10 (unidentified)
F. esculentum(S) X F. cymosum(L) No. 12* L
F. esculentum(S) X F. cymosum(L) No. 13 (unidentified)
F. esculentum(S) x F. cymosum(L) No. 17 (unidentified)
F. esculentum(L) X F. cymosum(S) No. 18* L

*

Investigated.
** (L); Long-styled plants, (S); Short-styled plants.
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of basal convexities
Depth of basal hollow
LEAF BLADE FLORET
Fig. 1.. Schematics for indexes of the leaf and the floret characteristics
investigated.

Table 2. Indexes of characteristics of the leaf and flowers.*

Characteristics

Leaf Leaf index 1: Length of the leaf/Width of the leaf
Leaf index 2: Depth of basal hollow/Length of the leaf
Leaf index 3: Distance of the peaks of basal convexities of the leaf/Width of the
leaf
Ocrea index : Length of ocrea/Diameter of directly under internode

Flower Inflorescens index : Maximum number of racame in inflorescens
Flower index : Length of the perianth/Width of the perianth
* See Fig. 1.
LT,

Bl BRI R 1, BATETE ST cR IR E V2~ 3MDEL IR L L,
EEOBREPEE, feTrv 7Y »2ERLEE, [FLE2WT, X5 ERTIR 2/ER L
TP « S ESTRE 2 i TR L e, FEEBOMIEY, 5 0EMMICHE T - .
TEFR OB ERETERE & CE U@ F R b K& RRETF O OWTHREL, NMEORHE
ERTEEIED d D2 VTR, ThbDNFTED 5 bEE L/NMEIC W TOEIE I,
Fig. 1 X 0'Table 2 WRL7%BY TH 5D, Fh, ZEET5EEHENRMEGBETERE
TFHERE LN EAEIRCUM L, BT 2ERL UEEL, A vE=2 vk Y
VAR TRALTCT VS VROEREEYHE L &,
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1. £FRR

WEOEB IR BRI - T e, BEEEOETRIERNCIRL » 240, H
BIRL s TELLAEBTRPHEBERNIRE DN, ZOZ &Y, WEIMIFEETH » BREIHE
DEBEGHEEN—E TR ool EDENE, BEMEE MEREELEHREL QW57 D1R
DEENE» - LR EFOBOE L BLLERI DO LER I N, T, BEEH
fBlzk\ T, EIEESE (short style: pin) R OEBT HEEHETE (long style: thrum) R
I dEHERBR bR,

2. REOERELIUER

F. esculentum 13Fe&hp i F© 3 cn BEIHEL, TERE 1 cmBE LEL, 2
LCTEROEETH Y, —H, F. cymosum FRE»7 M iz & A EBERWTREE L o
Bed, TEMR2~4 cm iR LEEE LIVERLE Lk, BREMREOE S IIEBRES
ERREHL TV 5 AT OEREZY Tk, SVCHEcRVCFERYE 2 L XED
F. cymosum I L 1-TERE% TR Lz, MERETHD - L 2R LT,

F. esculentum 3 THAEHICR\ TR E A LSRR T, BEOHEMHREZRLOINL,
F. cymosum IFEHM S L TMUHCE L OREEL, TAHCIEM EREL, T,
HIBSE S DENFE LS AME LT, TRTOBRME I, ML OTHUEH»OOREEL S
CEREOTHEEIAKRENE LW DB B CTF. esculentum X b F.
cymosum VZEBRIL 1-BEE SR LT,

3. EnOHREER

EZORE L ORE L EROATFE I oWT, RENEREESHE & TROBED
g% Fig. 2 wWRLTz, BEFOBRIIS K ORMCEROFEE AR L, Rt No. 9
EEWIHHEKELS BRBEYRLE,

FHICFE L BB T AEROTEEICOWTIL, FHRE LB 0ZRNEE
Bdbhic, Tiebb, F. esculentum FEROHEERBOFEINNS L, MIREBIR F
ELTED, Wi, F. cymosum TRIEMOEERIINE L < HELMREB LR EK IR
HeETEL T, Z0ER, EXEEtcvBREL xS L, F esculentum OZEN
NEL LTS E2 5, —HD F cymosum OERRNEFT TS S B2 5 dBRE ST
AEETH oTce TD XD LEROEREEL T2, BEHEERKHECHrL ) RELEELT
LT 7,

REBOTEIL, F. esculentum TIXE R CEBIR S V0L, F. cymosum
REBICKE CEIRHFE LEHIF Lo T i, BEEECHER I SSUhEEHOH
MEERL, ¥, BEEOESLEGOMR R L cEHEoOFMErAHEO—F LW ERET
Bl

1 mm?¥ i OEERERALEL, BREMECTREENKRE b D0, (SIEHHEO T
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DE#RR LI, T, 1 mm*¥ic b 0FEEREMEEE, Mok x 2R L CHEM
Zinfe D RERENZ bR, &L OBME#E b AEED F. esculentum 1230230\ ME
R L7 (Table 4, fALBOEREDERIZSWTIE, S ETBOEIBRREICL T
EEREOBIKEET TV ERD o e T ENE 2 b,
EERREMAREOBRICOVWTHaD L, AMEE KRE) T F. esculentum MY D HHE
IR CERYEL T30 L, F. cymosum IFEATETH - 1-2%, EREIMRE IR
TRERDBIIMNIE DK E D o 12, TROIEHENFELY R, SEE (EH) <,
OB I THOBIEE W THTREBTH - 7eh’, KEI ML CRAEEC ST 55
B L EBOER D bt

4. EBSUHTEDA - SEEHRE

F. esculentum O3, FEC, RBEOCRKEOREIVNE L, REOWS TV 7V
BAEELCHBEOER NSEL TWBD0RED bk, chieRL T, F. cymosum D
BB ECTT v 7 VRAER L TV 2Tl IhTE ), RBUCIAELIEREC
BREEL T, HITERRT ST Y 7V OERIAROMBE CEZcH -7 Fig. 3D,
FERIMAE 7 BT R EA D o B Cie KERIe F. cymosum + 2ERIBEDT v 7 v OER
DD LI, MTERNTICLETOERN I TR, H EIMOMIEEICHEOEEZE LT
Bol, DI EE, ELHMTERNTOT v 7 VR OBRIVERE : BECBRLTVWBE
LERRETHLDTH D,

Table 3. Morphological characteristics of interspecific hybrids (Fagopyrum
esculentum X F. cymosum) and parent species.

hybrids F. cymosum
0.1 No. 2 No. 5 No. 9 No.12 No.18
Leaf index 1 1.33 0.96 1.01 1.01 1.71 1.34 1.27 0.91
Leaf index 2 0.19 0.12 0.09 0.16 0.24 0.18 0.16 0.13
Leaf index 3 0.80 0.98 1.00 0.91 0.49 1.00 0.90 1.00

Characteristics F. esculentum N

Margin undulate entire entire entire entire entire undulate entire
Ocrea truncate triangular triangular truncate triangular triangular triangular acuminate
Ocrea index 1 1 2 2 2-3 2-3 2 k14
Leaf hair rare rare rare rare many rare rare many
Leaf vein - - - - + - - ++
Starch - + + + ++ ++ ++ ++
Xylem - + + + + + + ++
Rhizome — + + + + + + ++
Infl. index 1 2 2 2 3 3 3 4<
Flower index 1.07 * * * 1.13 1.13 1.18 1.56
Fruit — * * * + * * + +

(=) : Degree of an average characteristics in F. esculentum, (++) : Degree of an average
charicteristics in F. cymosum, (+): Intermediate characteristics. (*) : Uninvestigated.
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Table 4. Stomatal frequency and characteristics epidermal cells of the leaf in interspecific
hybrids (Fagopyrum esculentum X F. cymosum) and parent species.

hybrids

Characteristics F. esculentum No. 9 No 18 F. cymosum
Stomatal frequency upper surface 4.0 17.3 52.0 22.6
per mm? lower surface 102.0 97.3 96.0 190.7
No. of epidermal cells upper surface 400 625 625 1475
per mm? lower surface 450 525 550 1175
Epidermal cell index upper surface 2.8 2.0 2.0 1.3
(length / width) lower surface 2.5 1.8 1.4 1.5

NI
e vx CRTNAT &
Ziinadias
“.”9‘%‘-33;‘&?*7 LR
R T PR e

SHACA

2%,
i‘:ﬁ

Fig. 2. Comparative representation of morphological characteristics of the leaf
in interspecific hybrids (Fagopyrum esculentum X F. cymosum) and parent
species.

I : Shapes of blade.
II . Stomata and epidermal cells (upper surface).
Il : Stomata and epidermal cells (lower surface).

IV . Blade cross sections.
A . F. esculentum, B: Hybrid No.9, C: Hybrid No. 18, D: F. cymosum.
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5. TEBRBLURENRE

FITERIA  CRE U RBIOREEF R IE T 3 & F. esculentum G\ TEFEICET 1
BB EE TR, F. cymosum ZE\FEIBEISE L 4~ 8HLL LOFEEZEE L i,
EMEIThd 2~ 3@0fEE»EE L, MEOPMNER 2= L1,

INEDTIR DT R B L, B (DAL F) A F. esculentum TIXEMNIA L, F.
cymosum IR <, AL HICERL - T30, BHME T RERWEOFMELRL &
(Fig. 4 ), 7k, ZOFEI SV TEHEE L CHIEEZRTRFI OV TOZFAERIT -
7o, BB E - e EHME O 22M TiziEER O R E R L1,

¥ s

Fig. 3. Cross sections of the stem and the rhizome in Fagopyrum esculentum
and F. cymosum.

Left: F. esculentum (stem), Center: F. cymosum (stem), Right: F.
cymosum (rhizome). (Bar : 200um)

Fig. 4. Comparative representation of the floret in interspecific hybrids
(Fagopyrum esculentum X F. cymosum) and parent species.

Left: F. esculentum, Center : Hybrid No. 9, Right: F. cymosum.
(Bar: 1cm)
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B F. esculentum 3 X O F. cymosum O ifaLL
RIEETER & ORAEAETE 0 R EE G 2 £ 3
50, EREHMECK T MEOBET 5 2 Lok
BN, Tok, EHEMEO M CHK I~ TL
TH T,

EHEEEOEFRETEL (&<, R No. 9
CETOZRRNEELDORTH 522, F. es-
culentum O % 5 RIZFRE N D b TH H ZE#E 7o
FuaREoshhotenizwt L, F. cymosum O F 5
RIBOEHTRROER LR DD, THREILD
SEONERIR bhicn, EEMED % 5 Bt
HodhfEErEL T (Fig. 5 ),

e el e &=

BREME AT L T, BELYRHLTWS
CEbHh, BFOLOLERLCEELEKL T, &
FTLbRF TR o, i, BEEME M ED
EE A T ORK X O TEORBENE - T

1] — 77000, OB 3 B AR R 5 -
Fig. 5. Comparative representation & XE#E#TH B EEbhi,

of fruits in interspecific hybrids F. esculentum & F. cymosum &\~ 5 BEFE DR

(Fagopyrum  esculentum X F.  mIFERACEGRICE S h - ERIME IC S T, JHE5

cyn.iosum) and parent sp')ecies.' FEER I IE 3 7 B TEATE R AV B L 7 = & 13,

L el o WD B RIA I 5 IRET O RTUR k

(Bar : 1cm) ELEEDLDOTRHINT ENI A2 D, THIT,

EAREEEEOVWThE 2, RIEEEEEL Y b

WL ISR R R LI L, B oFEBR L AT ICECH REE NS L D EHEEI R
By

BRI HERTTEL2TH D, EHRIBRIhs 2 ExEIrD LR T
W5, TER ORERE-CTER REHIRT D IS 240 0 G gt & i B3 % Rl 7o MR E (R R
BrBEERTTH 5,

% ORI L C©, BEMEIEOFHE 2R L eIt E0BE R IED T
ERIZEATED, EHFoBRcOVWTHEOWThE BRI FEEFORMALIAL 2
BIZDOWTE, BANBETH 5% —VE F. cymosum OBGHIEENEHTHHZ LT
HETAZENELONRD, O L, F-A— VEOHENEA F. cymosum 73, [EIEN
EETHEIEENBETH S0 E OB HEEL THRECC L TH D,

T RIRE S CIi, BEMECKEAATH S F. esculentum % F USE L 7= BC,F, 230k
B AR L CEEETEEE S X ORIEEEEED 2 ARG h TR ), SEBROREDH
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