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Summary

Fourteen interspecific hybrids were obtained through ovule culture between tetra-
ploid common buckwheat (Fagopyrum esculentum MOENCH, 2n=232) 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)
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VNE (genus Fagopyrum) 121X, #EsfEE LT F. esculentum MOENCH (@Y /N, 2
n=16) B X O F. tataricum GAERTNER (¥ v ¥ >V N, 2 n=16) »BHIohn, BEMEIL F.
cymosum MEISSNER (fEFRY /%, 2 n=16, 2 n=32) ZZUH L L EHROELITHERIN
Twd, Zh6DI B Fooesculentum \ZJ5 S R TEIES N Tw 523, Vo g7 2 M EHER
ML 2BEORAIDZVITONTEST, IhETICRAK (1961) 25b3 i 1{EEKT
3B BN F. esculentum & F. cymosum OFE[MBE L2 HEE L2 L HfEL TWB1E», F
tataricum ¥ F. cymosum ¥ OFERIC F. giganteum & RT3 HBEOEENS Y BIZBWT
s Tws (KROTOV 1975) FETH 2,

—77, BRI BV TRZBROMPL BB 2560% {, BRILATIC ZBIEL
RERZ D U ATEM 2 W TERE T 2 HIEWMTONTE TS, 20 &5 gk - IRERE:
EARFAL CEEIN-EERMEREIZ, Huetal (1986) 12Xk > TEEOMEHLE EH S
nNTEH, HERCBWTHHS (1959) 12 X 2 Brassica EOHIRER - 8 (1982) 12 X
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7o &, A LEOIREBIC IR 2 fgH U TES I CIEBRRG 2 2 25 U 70538, 14RO #EREEY)
PHERT LTI L (KR 51988),

Z 0%, W OrDOMEIZEBTICEE 2R LI-DT, EELERZ RIS DV THE
BRI CHNE L, Zh o @Rz R/ e LESSBREADIEL 2175 T X,

AREX, ZhofHEMEAROZEIES L OTEBRON « IS ROEREIC D W THAMK &
HIE U IR 2l 7c b D TH 50, HEOEBTRNLAEOHHE L EWCODVWTLE
KUz,

WEE L UHE

FEMIMERE R D 5 BIFLERIC 85 L UREE DS AIRE & 75 o 72 6 R/iff, B & D 72 0 i FEfH
MFEDOWIBICTH 2 F. esculentum O NLVUEHRGE “FINKZI1E” & 28— )VE THUREED
F. cymosum =HEME & LTz,

FARIX 19895 L 19904E D FIC b 72 o TIT o 7208, HERMK T EITFRoEFICEL T
AR L cERR SN, FEALRELEVWLDD RN EEBERRHWTH -7z,

BB, BRAKOE  ZEREZE L T D THENIEETH - 1205, —EBDRM T
EFCEELZRLUIIOFEO—IEEML o7,

WREERERRIC & o TIEH S - EUEME O A ¢ 8 L CHEOIER% &% Table 1 2

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

Hybrid combination Strain No. Flower type
2 X e 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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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.
w7z,
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ERTEIAD b DIZ DWW THANT, o OINBIRED 5 b L/MEIZ D W TOHEIE H R,
Fig. 1 8Lt Table 2 RL7ZEY Th b, 7o, ZWCBT 2 #EI2R M IXBIEREC
YR & S O R EER I L, BEMUIR 2 ER L CREEL, R I v#EI v )
AR THROL CT > 7R OERRE 2B L,
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WHOAF R BB hafiio Tnies, FEMEOER IZLMANCIE LD b5, #
RICE > TELLLAEBPHRCERENRR oNT, 20DZ L%, H MlsEt: TH v MmEHEE
DBEHE RS —ETII R P> 2 L DIE I, BEMESHBEELZREL w1 D1R
DFGENEP - T: Z LR LT OO Z BAR L2 b0 EHllan, £/, FERME
TBIZ BT, EIEHAE (short style: pin) R DEBTHEEEIE (long style : thrum) F#kf
XD bEBEABES NI,

2. REOERESIUVER

F. esculentum IR EHH EC 3 cn FEEEWCHEL, TEMN® 1 cn BE L H <L, &k
LCTHEROEETHY, —H, F. cymosum ZIRGosHh F1213 & A SN WFREE L o
EVY, FEMN2~4 cmIZHMELEEE L TVFERL2E LT, FERMEREOEE 3 ERE:
FBEREHL T 2720 RO LEIZZ Y TR WA, By FERz2 B 2 7 XERD
F. cymosum \ZHEAL 12 TERER R LT 728, HEEEKETH S Z L 2B LI,

F. esculentum 3 THREIICBWTE L A EDKY T, @EOHMEELZRLTZDIIHL,
F. cymosum X FIEFM 2 GO TMNEHTEL S M E24EL, TMHECIXEME» EHEL, £,
HIBT < DENFE L S KL Tz, TN TOMEMERE L, HBSI O Tfironz24E0 5
CEREDTEHIZBIARENEFE LW EREDHIZBWTE  esculentum X v F.
cymosum WZHEPLL I R ER LTz,

3. EoREZE

EH OB X OFRF L EIRONEEIC DWW T, KRB EMAMERY & TH OB D
g% Fig. 2 R Uiz, BEHOBRIEE < ORM CHEO P 2R L7225, R No. 9
WBWIHREKRS AR B ERL,

FCFE LT EEC BT B EIROEEIC DO W T, MR E LMz ) OZEENE
Do, Tihbb, F.oesculentum ZZENROHEERIBOFEEN/NES <, HRREBRSE < 5
FELTBY, #2, F. coymosum TIIEEIROMEERIEFNZE L < F&E LM 222 & KT %
FICEFTREL TV, ZOFEIE, EEFBENICLVBIELTHS L, F. esculentum DIER
WL LTS RZ2 20, —FHD F. cymosum OIEJRMNPE T TS { B2 272 DR
ABECH o720 2D XD REROFEICEL Tid, BHEMEERKETrZ Y KSR EZR
LTz,

W ORI, F. esculentum TIZFEOWENR THREENL S vzt L, F. cymosum
eI KB CEEIRDFEE Ll < Lo T, EEMHEEOHER IS hfHOf
MEERL, %/, BEORLIEROBIRG & CRAHRO FEE»HHO—H T W BT
HoTz,

1 mm*¥47z ) OBERERKFLENE, BEMEECREENKE Loz b0, (ZIFWHHO DM
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DE%ER LTz, Fl, 1 mm*47: ) OFEmMFEMEEE, MIBOKS & % KoL T
W D REBENA LN, %< OREMMETIEFRE»REEO F. esculentum 12500y E
LT (Table 4), SABOLERDFERIOVTE, $kETHOMAGEA% EICE->T
EAT OWABEI N 72 D EB B o T 2 R EWFZ STz,

LRI OERRICOWTA S &, [FEE GRE) Tid F. esculentum 3MND & %8
HRIRWERZEL T3 DIExt L, F. cymosum ZKEMTETH - 1253, REEHEIC B
TREROBIEI %D KRE >0, WEROIFIZHENEELZR LU, SEE G T3,
MPIOFREIZ W TFROBICB W T O RER TH - 724, K= S 2L kA5 25
& L RO BERAHED & iz,

4. EBSLUHITEDRA - HEEHE

F. esculentum D3\%, 12T, FEINICAHOFKEINNE L, EREOEH T 7
REERELUTHROERANEEL TWEO0ONED SNlz, IR LT, F. cymosum D3
BHOE D ETT 7 URHBEBL TOMTH- SN TE Y, KEWCICARE I
RLFEL TV, MTECBT 27> 7Y OER IR OMECEE chH -7z (Fig. 3),
FERIMERE 2 BRTE S BA D £ D @l O RERIC F. cymosum &\ ZIZEBED 7> 7 >k DEFE
HRD SN, HTENGLCHETOEES SN TE Y, H L OMIEEICHE OEE2E LTI
Bolz, DT EIE, EPHTERNED T > 7 R OEBPERN & BB CBERL w3 Z
EERBTLZLDTH S,

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

hybrids
No. 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

F. cymosum

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 3<
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, (4 +) : 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
(Iength / width) lower surface 2.5 1.8 1.4 1.5

= 100pum
A B C D
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).
[l : 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. {EBRBLUREDIAEE

BITERSH & Tl U1 RBEUDIRAETEF %2 iR 3 % & F. esculentum 235G TEFRISEE 1
HOTEE =& T 7h, F. cymosum 3R \FRESEEISR L 4 ~ 8 M LOfEE 2 &L L I,
MR I 2~ 3HOEE2FEL, MBEOFRER %2R L,

INEDIRRIZOWT H D &, fER (B F) BB F. esculentum TIEWEWIL <, F.
cymosum FE <, O ICRE > Tw 328, BEMEEIZIZIZEEO PRI 2RL

(Fig. 4), &8, ZOFHEICOWTIELEL CHIELRGETZRHEIC OO TOAFELRIT-
7o, BfEICE - EMMEO SRR TIZIZFAEOEEEZ R L /2,

i : 5 : 13 Pt 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 : 200xm)

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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s F. esculentum 38 X U8 F. cymosum O ThjfEE:
WCRAEHEIE B X OTEIEHEAE O SBFEARTE R % 4 57
%73, FEEMEREIC BV O MBS RS 5 2 & 3
BINTz, B, MM DR THK IR TS
Tho7z,

FEMMEORE FRMEIFEL &L, R No. 9
CETORPRNBEELOATH- T2, F. es
culentum O % 5 FIIRE 2O 6 »Th D Eidx
CFiRRenhro-0cxt L, F. cymosum D F >
BRI OIMTHIRDOLEERH D, S SIICKREAIC B
LED/INEREN R S i nd, FEREHED % 5 B3
FHodHmwEEEsE2 1L Tw/e (Fig. 5 ),

|
z =

FERMEOEB L T3, HE2REHL TV
Zebbh, ErroFRLIHEEHEE KL T, &
TULLRETE BTz, Fiz, FEEMREII LD
FEICHANMTORE LU TEOHENL > T

"I I — Tete®, FEHOBMICB T 2BEREZHA/FT S Z
Fig. 5. Comparative representation &IZHREETH S &Bbhiz,

of fruits in interspecific hybrids F. esculentum ¥ F. cymosum ¥ \»> FFEM DR

(Fagopyrum  esculentum X F.  migp i ieEikRIz 15 o W - MRIMERIC 50 T, SN

cymosum) and parent SPECIes. ey - 13 T 22 SBAEAEE ARSI BE L 72 L,

R sl o1 DICE 2 TR TS o L RS

(Bar: 1cm) XCHERZLOTREVI ENI DB D, 512,

AR O W b 28, RICEEFEE LD b

W WLIZFEBER LI Z &k, TEROFKIREEFTICETDNRBEENH S O RSN
b,

ERME I 2RI BTGNS THY, EWRIREERINS Z L ofErDd 5T
WS, TR OBEREC U REIRG O B85 o0 Z4RE D Getafdont &1 B9 2 Sl 2o Ml (2 i 8
HEBAEERPTD 5,

% < ODHMEBIEREICEE L ¢, MM IO PRI 278 L 7e BRRCE D BEBO T RE 13 D T
ERIZEATEY, EHOBRCOWTHEOWT N E b BL 22/ ORMAHEL
BHIZDWTIE, BRMUHETSH 5 38—V F. cymosum OBGHIERBEHTH S 2 L1
BHRTZZEBFEZOND, TDIEIE, F/S—VEQELENREE F. cymosum 3, [EEMY
AT H 2 D EENUERTH 50 & ORIEIC S BIE L TERENZ L Th B,

B BHAEE ClT, MMMEEICSICRARTH 5 F. esculentum % R USAC L 72 BCFi 3 Rgk
B3 R U CRIEETE A B & CRIEEIEEED 2 fiEsBonTs D, SHROREDR
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