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Environmental Variability on Male Sterility and
Fertility Restoration in Alloplasmic Wheats"
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(Plant Breeding Institute, Faculty of Agriculture,
Hokkaido University, Sapporo.)

&

Triticum [/ Aegilops BOITHEMEN L EL Y%
HR 2 A FANEA U CHRBREETIERF AR L, &
HIZh D OMfE L BOMEIEHC X - Ttk % EE
S ARMEEEEF AT AR K Lo AT LS
T, Y = A FOWEGELERT 2 LR
ha Xswicsich),

DX IBREOKMEEL o T B DI, 1951 F DK
B i X AEBRE OB TH b, Ae caudata O
BEEBRR= LA XOKIMARS 2 LT X h D TR
TRRHEPER SR, TR, & OFEILIRERRE
OFVEERCA A AN, SW O BB AR K
REERA & T S G T A fatEERFMEL his,

BAEIA ERLERTW5D0, T. timopheevi HilI
BOMMTRRMTHBA, TheFACTIER LM~ D
ZHHARD FreonT, X Fdbk ko 8 #FT TR
BLUCAMBRELZR~BESH S, 8 oA BItH
TIRHEOREERYETLC L2344, BET192%
DFMEERE U T 510,

T LCAPRC BT, i AF e, KIEOHE
T 5 - MIAEEEA~FAT 5 e LT, HEik
FERAAORMEIEIC > TOBRBEEREN A B LT,
ETHE—H L LTRECEE RO M v Ric DY &

il

L THLIRIT Jot) 5 -4 L IR Js1F BRKIR O 2 GefiirsdE
O, 5fEOME o, FREEELEET Dk e &~
TR OPECHTC, 1Rk & BRER R
WORRR LT,

AXCABCHRL b, BREET2HHE Ao
TSR AR LA PIIERT e & ONC I ER A SRS HHT
RS A FERF IR IR BB OB LR T 5,

b ESFo RN OT:

MBS 7 b OBl % Table 1 wiRLiz, 7.
aestivum strain P 168 (3 T. aestivum var. erythro-
spermum (AABBDD 4/ &)x Aegilops caudata (CC)
DB T v BONEREE T, 1D Yuatkd Ae. caudata
HKD C-sat-2 (1C) it X Y ER I TWT, 2n=42D
Yt k245355, 1. aestivum strain Salmon 13 2
f&fio 8x 7 4 2 4 % (AABBDDRR), Mains 56 &
Bledsoe 56 0% 0T TH b, 2n=42Thsb,
OFIT 1Bs DI h iz 94 24D 1Rs ik FH 519,
(ovata)-Yellow Fertile | (ovata)-Norin 26 x P168 @
BB X DA U, 2n=42 OYEAR A L TV, 1C
RORDPREECEL L T B, RENTEETDH
%o ok 1C etk biciy Ae. caudata & Ae. ovata
OB A REEERET B L CEBRE T
FEFE L T\ B D, (ovata)-Yellow Fertile DZEH 1C(1C/

1) B FREM TR E RN
2) REGL&MURA G RIRAM B, WED
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Table 1. Materials used in the experiments
Line Genome Abbreviation
constitution used
Cytoplasm donor
Aegilops caudata var. polyathera (KU No. 6-1%) CC caudata
Ae. ovata var. hirsuta (KU No, 9-4%) crc*M°M’ gvata
Ae. umbellulata var. typica (KU No. 8-1%) che” umbellulata
Triticum timopheevi var. typicum (KU No. 107-1%) AAGG timopheevi
T. araraticum var. thumaniani (KU No. 196-2%) AAGG araraticum
Nucleus donor
T. aestivum var. erythrospermum AABBDD Tve
T. aestivum cv. Chinese Spring ” C. S.
» » Norin 26 » Norin 26
T. compactum strain No. 44 » T. comp. 44
T. spelta var. duhamelianum » T. spelta duh.
T. spelta strain Rumania ” T. spelta Rum.
T. aestivum strain P168 AABBDD+1C1C P168
(disomic-substitution line) —1D1D
T. aestivum strain Salmon AABBDD+1Rs1Rs  Salmon
(ditelosomic-substitution line) —1Bs1Bs
(ovata)-Yellow Fertile AABBDD+1C’1C’ - (ovata)Y. T.
(disomic-substitution line) —1D1D

*  Genetic stock number in Plant Germ-plasm Institute, Faculty of Agriculture, Kyoto University.

Table 2. Backcross generations of
alloplasmic lines used

Name of line Dackoross
(caudata)T. spelta dub. SB
( do. )T. comp. 44 SBss
( do. )Tve SBsy
( do. )P168 SBys
(ovata)-Norin 26 SBos
( do. }C SBis
( do. )-P168 SBy3
( do. »Y.F.

(umbellulata)-Salmon SBys
( do. »C. S. SBy
(timopheevi)»-T. spelta Rum. SBys
( do. )-T. spelta duh. ' SBys
(araraticum)-T. spelta Rum, SBs
( do. ¥T. spelta duh. SByo

LERES) iy Ae ovata FIRRBEC T A IR mBEE
T C, BEBRETEEL - T3 o EATH B,

AR L - BB E R Hih TSUNEWARDY
DRFEW Lich »C, MEBOAEIHRNEL, ~
17 VRN TEROA%EET, s 2 if Ae. caudata
DOHIBAHT5 1. aestivum var. erythrospermum
(Tve) % (caudata)-Tve LEHFLTELT L L T5,
5 Fi D BEMIAECRARIC DV C DR LA A3 Table
2R LT, ThbORkre B¢, HilaERE e
DEEWETED D & &bk, RERERETY AT CH
THRME, ML B FC, REME L RmE
WMEFO~T vl L ORGHEBET LA T A
T o RMEEEEYRE L,

RS OB FHIBEEANIREARF AT (R
i1, JeiE 354 ) Wk VTR AT L &b, [
— PRt R S (FLBRTH, bk 43 ) ki) 2 EE
FHTER TR L, BEERNRC OV TI—RH#%
W7o p 5~T Ak, —(EfEN 2 b 2R Lo T L &
2RO FMES O NERN R E U THRE L, TEMR
MR OZBREE LIEM O REL IR LT, IE% (F), &
Horfalte (PF (high)), E#H55H: (PF (low)), X
USELAER (S) © 4 BB oL e,
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#*

(1) caudata MBPERTE

T. comp. 44 13 Ae. caudata FRECKT5 2D
BREERETEE T2 BB T3, Thbb,
Rf:2 7% 6B Yefath bic, Rf:3 201D Jeufk Lic iR L
TWB1), =D P68 11 Rl % 1C {ufafk FicHs
LTu301,

B 1 T. comp. 4 EREMBEETOREELT,
(caudata)T. spelta duh. O HEW: T84 ~ZH L1
(Table 3), T. comp. 44 & T. spelta duh. ¥ L O %h
b OO IMZHET, BT s W T EFER
Hr R LI, (caudata)T. comp. 44 (ITGHLCIER fak:
iR Ui, LvL, caudata {E %4+ % Fy Ti,
it & HIKORBL A UTC, BERRTH o7 L
s T, T. comp. 44 DT B Rfe2 BRIV Rfe3
EAT R Tn s EREEE YR o2 LAV LT,

KB 2 P168 \3fetk: B EET OB A 8,
BAHEAEETCH D, TRThEERBE L TER L

£

Tve

Table 3.

{Table 3), P168 & Tve #cb Qicth b OO IF ¥ =%
M T sl AR & DI IEF A o e, BT
CRWTIL (caudata)-P168 % 4019 DFERFE LT L
MR L, BRI RE LT,
candata HIRAEY BT 20 Fy R v T,
(caudata)P168 WL L, EWEaER R L1z, Lo LALIE
BTt (caudata)P168 & Fy (358 @A B T Eb -
7o Lo T, Rfel OB BB LM X Y ERD
ELVC EXHEB LA,

Te BT EEHIE T %75 S8 (candata)T. spelta %
(caudata)-Tve. D5ERILHEMERTMERZE L T,

(2) ovato BT R

Chinese Spring 3. 5 MO RMEFERIE T 2HF LT\
%, Tihirh, Rl 7 5Ds kg, Rfp2 7 1Bs _kig,
Rfs8 M TA LT, Rfad 78 5A ki Rf5 73 5B it
FLTWBE8), —ff P168 TiL Rf6 % 1C LIt AL
T3y, L»L (ovata)yYellow Fertile DR [EIHE
WMIETF ORI 1C L FE BN B,

B 1 Chinese Spring (3fetEEBRET2HE L T

Fertility restoration in alloplasmic Dinkel wheats with

caudata cytoplasm at two locations

Pollen fertility

Selfed seed set (%)

Parent or F; (genotype)

Yokohama

Sapporo Yokohama Sapporo
(1) T. spelta duh. (vf rf) F F 942 74.4
2) T. comp. 44 (Rfe2 Rfs2 Rfe8 RfoS) F F 97.2 86.0
(38) Tve (rf rf) F F 94.4 91.7
(4) P168 (Rfs1 Rf:1) F F 96.9 95.0
(5) (caudata)T. spelta duh. (rf rf) S S 0.0 0.0
(6) (caudata)T. comp. 44 (Rfe2 Rfe2 Rfe3 Rfe3) F r 87.8 73.5
(7) (caudata)-Tve (rf rf) S S 0.0 0.0
(8) (caudara)-P168 (Rf.1 Rf.1) PF (high) S 40.1 0.0
Fy with aestivum cytoplasm
(1IX(2) (Rfe2 rfc2 Rfe3 rfe3) r F 93.0 86.8
(2)x(1) ( do. ) F F 95.2 85.5
(3)x(4) (Rfel 7fel) F F 85.9 92.2
(4x3) ( do. ) F F 93.8 90.4
Fy with caudata cytoplasm .
(B)X(2) (Rfe2 1/e2 Rfe8 1.3) S S 0.0 0.0
(6)x(1) ( do. ) S S 0.0 0.0
(5Yx(6) ( do. ) S S 0.0 0.0
(7)x(4) (Rfel rfe1) PF (low) S 20.9 0.0
B)x(3) ( do. ) PF(low) S 22.8 0.0
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Table 4. Fertility restoration in alloplasmic Dinkel wheats with
ovata cytoplasm at two locations
Pollen fertility Selfed seed set (%)
Parent or F; (genotype) Yokohama Sapporo Yokohama Sapporo
(1) Norin 26 (»f rf) F F 99.0 93.5
(2) C. S. (Rfo1-5 Rfol-5\ F F 93.8 94.6
(3) P168 (Rf,6 Rf5) F F 96.9 95.0
(4) (ovata)Y. F. (do.) F F 89.8 70.7
(6) (ovata)-Norin 26 (rf 1f) S S 0.0 0.0
(6} (ovata)C. S. (Rfy1-5 Rfs1-5) F PF(high) 78.9 57.0
(7) (ovata)}P168 (Rfs6 Rf:6) F — 837 —
F, with aestivum cytoplasm
()X(2) (Rfo1-5 rfo1-5)? F F 100.0 96.9
(2)x(1) | do. ) F F 99.8 91.5
(1)X(3) (Rfo6 1fo6) : F F 96.7 93.7
(Ux@A) ( do. ) F F 89.3 75.0
F, with ovata cytoplasm
GIX(©2) (Rfo1-5 7f>1-5) PF (low) 0.0 207
(6)x(1) ( do. ) S PF(low) 0.0 36.7
(5)x(6) ( do. ) PF(low) 0.0 36.9
BYX(3) (Rfb 1o6) PF(high)  PF(high) 77.0 430
B)x@4) ( do. ) PF(high)  PF(high) 548 40.8
@x1) ( do. ) PF(high)  PF(high) 355 307
1) Homozygote of five fertility restoring genes.
2) Heterozygote of five fertility restoring genes.
WABDT, (ovata)}faik 26 B% MM ARRE & UTac#ic Table 5. Restoration of pollen fertility by
BE3R L1 (Table 4), B B\ Tik (ovata)C.S. 12IE Rf6 &E)n 1(} chromosome i.n allo-
HBELTL, EMEER 8% b o1, Lol D e st with e
(ovata)-C.S. w1 2HO_L#LBNEXE L, D
WA B bR b 5 &< 2B, HLTI . Pollen fertility (%)
Line Genotype

WD R R TE BB AR L, AEERED 57.0% ©
BT L2, —F ovata IRELZETS F it fLiics
WSRO R TH - 1o, LD LR TR s
TEBA Loy, BB Fe s o, Licdi 5T, Chinese
Spring DA T 5 REEERETC X 5k BRI 5
ST L DE L EBT D LAV L,

REX 2 P68 A RMEIBETG T OMIEL L, EH26
Saghei L UCHE L (Table 4), 226 5 &
P168 3 LU0 h b Fr s, & b IEH L
SRUTC, ovata BB EAT 5 Fu it ClLIEH i
DFFER TR LI K LT, IR CIIEE 1 Forh gy
DB BT XX HORIIBIE SR, Fi#&ED
e Tt & Dk 50% TH - /o (Table 5), ¥ 7=

Yokohama Sapporo

mean+SD mean+SD

(ovata)-Norin 26 156 7fo6 0.0+0.0 0.0+0.0

(ovata)-P168 Rfo6 Rfs6 969+1.2 —*

(ovata)Y. F. Rfo6 Rf;6 943+13 937412

(ovatayNorin 26 Rf,6 rfo6 46.0+1.2 46.3%+1.3
xP168

(ovata)-Norin 26 Rfo6 rfo6 47.8+12 489408
X(ovata)Y.F.

(ovata)Y.F. Rfo6 7fo6 473424 458416

X Norin 26

*  Growth was extremely delayed and excluded

from observation.
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RHE R R RARE. B15% H1 3

BRI LR C R FER TT% & 43% Th -
%, (ovata)P168 AL B\ T L AEF B RIC
DIHERE LT ebinh o1

£E 3 (ovata)Y.F. 3fkEERFTHDOT, B
265 LML CF 2110, BERERET~7 =El
ELTEER LU (Table 4), (ovata)}-Y.F. (385, L%
ELRIBIFERCECIE M R E R Ui, 5 265 %
ovata)Y.F. ST CI3IF e B a R L, LivL
ovata MNEEHE TS 3O Fy OTEMEEIFRME
%1 50% T d -7z (Table 5), % = ovata {if8'H &
Rfo6 " ~7 altfiT5 Fi iR -fLIR & Dic el
HIEERRY R LI, 2hbofERMS 1C ¥ 2k 1C/

Table 6.

LR ERET D R0 128% 5 < BUBAIEMEER % Rkt
EEZzbhs, Ll (ovata)P 168 <2 (ovata)Y.F. iz
W BTFRGCIERT 2R EERET S Eh Ty 3
MHHRTR N, T REBERIRT X o CHIRE RO
LbARbha Z LMD - t, —J (ovata)-Norin 26 D
AR OV TR BT R 24 Ul d o 7,

(3) wmnbellullata B R

Chinese Spring . umbellulata BT 5 2
ORMEREGRTEH LT3, Tbh Rl 11 1B
ki, Rfu2 13 2B R EWZhERLCH29, o
ER T Salmon &4tk he=B L Lo v
(Table 6), Chinese Spring & Salmon (TBIE & ALIR

Fertility restoration in alloplasmic Dinkel wheats with wnbellulata,

timopheevi or araraticum cytoplasms at two locations

Pollen fertility

Selfed seed set (%)

Parent or F; (genotype)

Yokohama Sapporo Yokohama Sapporo
(1) Salmon (rf 7f) F F 88.5 67.0
2) C.S.(Rful Rful Rfu2 Rf2) F F 93.8 94.6
(3) T. spelta Rum. (v:f rf) F F 96.6 89.6
(4) T. spelta duh. (Rf3 RfS) F F 94.2 74.4
(5) (umbellulata)-Salmon (rf rf) S S 0.0 0.0
(6) (uwmbellulata)C.S.(Rful Rful Rfu2 Rfu2) PF(high) PF(low) 40.8 0.7
(7) (timopheevi)-T. spelta Rum. (rf f) S S 0.0 0.0
8) (timopheevi)-T. spelta duh. (Rf3 Rf3) F PF (high) 93.1 54.0
(9) (araraticum)-T. spelta Rum. (r-f rf) S S 0.0 0.0
(10) (araraticum)-T. spelta duh. (RfS Rf3) F PF (high) 89.8 51.5
F, with aestivum cytoplasm
()X(2) (Rful rful Rf2 rfu2) F F 90.4 67.8
(2)x(1) ( do. ) F F 87.8 59.7
(8)X(4) (Rf3 rf8) F F 95.7 94.1
(4)x(3) ( do. ) F F 95.6 93.5
Fy with wmbellulata cytoplasm
BIX(2) (Rful rful Rfu2 rfu2) PF(high)  PF(low) 60.6 06
(6)x(1) ( do. ) — PF(low) — 1.2
(5)X(6) ( do. ) PF (high) PF(low) 39.2 1.6
F, with #imopheevi cytoplasm
(1)X(4) (Rf8 rf3) F PF(low) 81.7 22.2
(8)x(3) ( do. ) F PF(low) 77.1 8.8
D8 ( do. ) F PF(low) 87.7 20.0
F, with araraticum cytoplasm
(9)x(4) (Rf3 rf3) F PF(low) 80.0 13.2
(10)x(3) ( do. ) F PF(low) 74.6 2.5
(9)x(10) ( do. ) F PF(low) 74.2 85
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TRITIER IR R U e, Fh s OO E#s s F,
TUE, ALBE TR 64% D EFEHRIER AR LI, TD XS
FEHEAR T X Salmon w413 % 1Bs & 1Rs OYufa kBl
HBR LTV B Z L RRE L T b, & o (wmbelulata)-
Salmon DHEMARFBHITREL T\ e LasL, umbel-
lilata JIREEH TrREEEBRELIC~F 2D Fy
HREL BRI 3\ T A A Rk 2R L, 39~61%
DARFEERE CTH o7c, &2 AILIR CRIERREEIME
<» BIEERERD 06~1.6% L{Ep ofc, Rful & Rfu2
RHRERIO~T rOWThtd, ARECHRKEEIEY
IRLTeD, BRBEEMIIK X0 o 7,

(4) timopheevi MBPER B

T. spelta duh. v3. timopheevi i J'EcH LT Rf3
R A RBEBIEHEET % 1Bs Ric L w3, T. spelta
duh. & T. spelta Rum. ¥ XUFRS OIEHZHD F
TBRE - ALMEE DI IEH Rk 2 R L7c (Table 6),
timopheevi B x4 T AFRMEEHES & Fli, thie
BR CORMEEES RIS Th o Tee HMRTIE, <
NG ORIENZ DB i, b D timo-
pheevi FRRERMHEL L, BIESRZRIVE LS, L
BCRE LB OPRIFIC 31T 2 FRBTE 2 54% i+
75l o1z, timopheevi FIE 24T 5 Fi i34LIR &
WHREER U, EefbEEFCGREL, AMEREL
b TE S, O RETH o7, BTk Rf3
DT B CHARRIT IR - e, Ik (timopheevi)-T.
spelata Rum 245 W S HETREEHIIREL T 71,

(5) arardaticiun WMEPERKE

KRBCHERA LB QO RBRC VBB TH
% (Table 6), araraticum HRBE 45+ 5RHEEE
(araraticum)T. spelta duh ¥ L U'~F v O BMEIEE
EFREATH Fi 3R WCEREN B LR L
72o L UHRE CRER o e R 253 » ¥y araraticum
MRE YA T 5 F1 O AFELERE timopheevi JIFIES
HOBE & R LR W T TED » o, (arara-
ticum)T. spelta Rum O MR I EH & i) el ey
THole, MAAN 3 Timopheevi %0 T. dicoccoides
var. nudiglumis, T. araraticom, T. timopheevi %5 X
O T. zhukovskyi OHMVEBICIIEE K HL0ER Y
BDHTIL, FIH® b T, timopheevi & T. arara-
ticum MMEER UBCOHEEL T2, 20 X 5 /il
BEASERI F— 01, (EHF 5 REIGEET b
Fl—&BExbh5, LA 5T timopheevi FoilinkEtaE
HT 2 T. spelta duh. ® Rf3 3 araraticum iJAB
ThfEEECER T2 EB 2003,

W

BEIRKTHD 2 s ¥ W REEOTHENEY
PERT B 7oddicil, MlaE MR EEEET O
VAT LR[S BERDH B, T4 IARRETZOLS
Te— R = 2 FOFHEH 5D S R DI 1962 48 L) |
THHDD, & DI &I e DIRARED X % Aegilops
caudata-Triticum vulgare DA BT X AHEM TG
DR EID & T HRBROBIETH D, 2O X5l
EHREDOHEERCET MBI 0B ETETRA
Ligotc, WP kb &, MIREC X 5 EENEED
BTG DNA D4 T2 RS, Triticum
& Aegilops DFGBICH 2 33 43 H OB L 16 D
Mresnfashic,

ABFECl, MW LR s BOMREREL
W, %4 ORINTECE  REEEEEF O R 2 E~TF
R ORRBIC 35\ C, {EMTRa: & HREERER D Bk
EEEE Y B0 L < R 2R L BT s w T
AL,

TERIER 3 L OB F RIS« 0BEERC L - &
RITHERELAMBRTVS, 2 sFOHRTRBIES
FriERE I >\ CHRE BN O B8y A ER R 8 L
72 SAGERY Ofithic k5 &, N (#)-C (Mg ois
R L BREEEO—BOEA L LT, ERET b
AL RO 7 5 B R O IR S B EHF R B,
EFAHTHEBLEFHROERC L v, Hokimc
BIFATRROEL s E2UEHEIN T 59,

AR B Th, FLiEsHb# 43 B, A 354
THY, O LAFMMLEIE CRFRTEL, BET
RERIECRV E v o RS 5, REEERET N RE
TH~TrTh, HLEEBE CHMRECEREZDOLD
NAHBEL, FEATBREOS TRENEL, BRED
R CREREDCFE X 5 - s EshTv 5, Ll
ovata 8 E OBA it Chinese Spring DA%
FHRFE R EEETH, FromE~7 e Bliciks b,
BECB O TRARTH - DK L TR CiE %
HEE ART, —HRL ovata R E T3 P68
(ovata)-Yellow Fertile 073 % BB A5 EIE &
FoBEEI, FiI OERRELIR - BiRL brREL
THI50% THote, HEHEBRERTIILIROT T
R T T AN A SR,  timopheevi HINEL, —
U =2 2R S 5 E DR Sh T A HlRECH
B, S REEE 2R3 T. spelta duh. D Rf3
TEZ, TR TR SV CHEERROETE
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U<, e LTl RS R Tla— M= 4
F OB TS Tl » 1,

KED ORBLA N-C ~7 r o 2EFH T2 MM
BHREOEaw b, RERERET O & ORETHLE
AR ET 5 EATREEE S, LA L
oA 2 L, (caudata)y-T. compactum, (ovata)-P168,
(timopheevi)-T. spelta duh. ¥ X % (araraticum)-T.
spelta duh. 5T, IERCIVCREELETLLOD,
L TRIET % LR RREET OAL N BEEN LD -
Foo HER L s EOMMECET R v T, REMR
B koo TET BT ST ORBEERRAE T
AN/

MR B BYE & B o M SER i 7o 51, REMRE
DT X 0T OMETVEOEFOESE Vo
TG LT, £ 2 TR 2 2 X ~DF]
Ficiic » TREREDOREE L b, BELTH
M EE IR EXRYBETHLENDS S,
— AT ORI DL A — T, R
Lo THBBREMHI RIS L ER Y EY S, ok
BT, BENERSEEGRRTC L 2REO
BHNBZ END B, AT CTEERCET 5
O XA RAREE TR Lick bT, — R4 2 ¥
ok - MREHBEOFIHZH 2 ETHA I,

i 3

MRS e AR A R L — R4 = A FRERL
7o b, B IHEMREC I TRE LR R B B 7o)
ik, BEMEEOMEIERAR X 5 ftkEEER I D
THIE S LA EEM AL e T s L8R DD, ©
ZCABIR T s FOMRE & Th b ER T SRR
BREF B >4HEETHYESE, ATL~TRO
SMEFROBECH T CRERE RBE Y, IR
eff; A BEEME 8 AANRE) & BIR (BKIRGMR; 1L AE
7B wiswC, TEMERE & HREERERORE X
S>THRE L, SRR, Hohfckiiey TRED
MEHT B,

1. Ae. caudata HEDRPIEw 3\~ T3, FobkEE
wird T. compactum DELT B (R2, Rfe8) &D
MERERNT, FETOBPFE, R - HETE D
sE e EIE Y R L, ~T r TR & b ESTR
Ll ntc. P168 (Rfe1) DAY, FETOMEBEFRC
LREEE RS L b, BTSRRI T
EETRE ot ~T v DBRELFEFEREREZRL,
BRI BT BB EIIAEDB ALV I5EHE

7126

2. Ae ovata lEOFIE DY, P168 = (ovata)-
Yellow Fertile o4 32 [t 8 f £ vk 10 05 T
(Rfo6) D~7 nBlliw B\ T, TEMTRMEEALIE - fiE e
DI AAEG (9509 ) w2 LT, 1o i L TSRt
VAL TR T T A EI 2D B uic, —75 Chinese
Spring & OFLF & T, S BORTHIET (Rfe1-5)
PBIR LTV B &b huh 2%, BRI T, ke DE
KRR O MR 315 X 0 L ~T v OSFIIR
LR O 7 23 Fat TR CIREEAR R & e o T,

3. Ae. umbellulata D MPE DAL, Chi-
nese Spring (Rfy 1, Rfu2) WX DHETH ~TRTY
BIR TSR L e b, R TR LA SR hine
[£N/ARER

4. T. timopheevi FFVE TR s — KRR OHRE
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Summary

As a basis of the utilization of cytoplasmic male
sterility for seed production of hybrid wheat, there
is a need to elucidate the environmental variability
In addi-

tion, the complete fertility is required for the use

of male sterility and fertility restoration.

of nucleo-cytoplasmic hybrids as a commercial
cultivar.

In this paper, the authors used five kinds of
alloplasmic male sterility and examined the vari-
ability of selfed seed set in the existence of fertil-
ity restoring gene or genes in the homo- and hetero-
zygous conditions. The experimental results are
summarized depending on the cytoplasms as fol-
lows.

1. In Aegilops caudata cytoplasm, it is known
that Triticum compactum possesses the fertility
restoring genes Rf:2 and Rf:3. In the homozygous
condition of the genes, fertility restoration was
nearly complete as shown in the fertility of N-C
hybrids (caudata)-T. comp. 44.
restoration was incomplete in F; plants cultivated
in both Sapporo and Yokohama. In the fertility
restoration due to RfeZ in P168, partial male fer-
tility was maintained both in homo- and heterozy-

However, fertility

gous conditions only in Yokchama, while no fer-
tility restoration occurred even in the homozygous
condition in Sapporo.

2. In Ae. ovata cytoplasm, the gene, Rfs6 from
P168 and (ovata)-Yellow Fertile indicates restoration
due to gametophytic action. Therefore, the pollen
fertility of F, plants from the crosses involving
both lines was semi-sterility (about 50%) through
the cultivation in both Sapporo and Yokohama.
On the other hand, it is known that Chinese Spring
contains at least five genes which are responsible
for sporophytic fertility restoration. It was noted

that the fertility restoration was different between
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Sapporo and Yokohama and the fertility in the
homozygous condition was higher in Yokohama
than in Sapporo, while a reverse relation was rec-
ognized in the heterozygous condition.

3. In Ae. umbellulata cytoplasm, fertility restora-
tion due to RAZ and Rf,2 was incomplete in
Yokohama, while nearly complete sterility was
shown in both homo- and heterozygous conditions
in Sapporo.

4, Tt is widely accepted that the cytoplasm from
T. timopheevi is promissing for the utilization of
hybrid wheats and the gene, Rf3 from T. spelta
duh works for strong fertility restoration. Com-
plete fertilities were recognized both in homo- and
heterozygous conditions in Yokohama, while only
partial restoration was recognized both in homo-
and heterozygous conditions in Sapporo. It is be-
lieved that another gene or genes for stronger

fertility restoration is required for hybrid wheats

cultivated in the northern region in Japan.

5. It was indicated that the restorers for timo-
pheevi cytoplasm works in common for fertility
restoration in 1" araraticum cytoplasm. Environ-
mental variation of fertility was similar both in
timopheevi and  araraticum cytoplasms showing
higher fertilities in Yokohama.

6. Alloplasmic male sterility caused by the five
kinds of alien cytoplasms was stably expressed in
both locations.

Through the experiments, it was sustained that
the intensified degree of male sterility generally
appears in an increased degree of latitude. How-
ever, the mode of environmental variation was
complicated in the different kinds of N-C combina-
tions. It is indispensable to find a strong restorer
genotype which would be widely adaptable for
different environmental conditions from the stand

point of the use of alloplasmic male sterility.



