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81-O %1 E & LTl Lic, W 162-6 13 H R Z Kl
FROBREEOF KT 5MRIET %, ¥ TK81-0
IXHEBET 2R ABETHIRERLETHEH, ZhiE
8 THERARB O F-C BB LT ETHR
(Z - KT 1976) W LTH %,

M, ARBCRCCIREEEREE TR LT,
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HZL, TaoX, Ziohefi-TH 4« RA, Rz &
L1z,
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1. BEREZKREFORE

S, RUS,_ MRELRARETI2EL2ARE
(CS) fHith & OB EtHE W162-6:1 & 35 2 4t 21t
Table 1 R+ THH, &K (F) ik CS. #o

Table 1.

SCEFE (N), BOFRMR-2 8 (SS.a) RO o A #-b
# (S.S.b) D& & A HEENH Lz,

W162-6: 113 S fifaExk 5 CS. B E L x4
THbiERkRE e TEe TR Ly, S HAEHR
x5 OB (Nrfirhnferfy) Thote (Ek-K
T-wiE 1976), ¥, BoHhic I AEETERBBE
OBMECEETYE L, BE - BERECYLL,
B IER RO REIIREIEH OB ACRET 20T
137 <, W162-6:1 1A~ B TIREI R TWICBET,
By RA Ry L BOBE FoSBCES L EGH
dha,

BT, THEDBETOMBLEMAOML 4D
%, Fi, Fo MR CORESETHRI O S ERR LR,
4, T-60-213:69X W 162-6: 1 Ol &84 %5 & Fy
T N+SS.a:8.8b:C8.=3:1:4, ¥ Fo ittt
3, NEoF HEOAH LY 9:3:4, CS.HEN
MOMERXHT Lo Tl:;1:2 k508 rFeE L
(Table 1-a), #£-T S, AR 2HOE
WRET Rfe R BMEAL, ThE2BFOA—HO
FHT L - (nf)) PMEFOBMET L — L (Rfs) KR L
TR E T 2305, B, FieaBLe N
WEFEOBMIC LD Fs RABFR LI-LZ A, Bbh
TR A 5 E R, bk (N RO

F, and F; segregations of male sterility in the crosses between C.S.

type plants from 7-lines and a ‘O’ type plant, W 162-6:1
a) Cross: 7-60-213:69(S,_,)* C.S.x W 162-6:1

Male sterility N+S.S.a S.Shb C.S. Goodness of fit
Total
- 7fs Rfs
Genotype Rfy Rfs Rfyrfs Tfi 75 2 | ddf. P
Obs. 38 15 40 .93
F; Cal. 34.88 11.63 46.50 93.01 2.17 2 0.3-0.5
(3:1:4)
Obs. 159 63 100 322
N®**
Cal. 181.13 60.38 80.50 322.01 7.54 2 0.02-0.05
(9:3:4)
N® Obs. 268 87 107 462
Cal. 259.88 86.63 115.50 462.01 0.88 2 0.5-0.7
(9:3:4)
Fp
N® Obs. 206 81 128 415
Cal. 233.44 77.81 103.75 415.00 9.02 2 0.01-0.02
(9:3:4)
Obs. 41 197
CS.XN S 40 116
, Ca].) 49.25 49.25 98.50 197.00 623 2 0.02-0.05
1:1:2




EERT-BE: CARERTRARECRBHORE

87

b) Cross: 7-165-461:203(S,_,) C.S.XW 162-6:1

Male sterility N+SSa SSb CS. Goodness of fit
Total
Genotype Rfsrf7 7fs /7 ¥z | df. P
Obs. 26 1 22 49
F; 27
Cal. 24.50 24.50 49.00 0.51 1 0.3-0.5
(1:0:1)
Obs. 212 22 97 331
N® 234
Cal. 248.25 82.75 331.00 3.27 1 0.05-0.1
(3:0:1)
2
Obs. 112 17 123 252
CS. XN 129
Cal. 126.00 126.00 252.00 0.14 1 0.7-0.8
(1:0:1)
* Type of cytoplasm. **  Gelfed.
Table 2. Segregation of Fj3 lines produced from self-fertilization
of male fertile (N or S.S.a) plants which were selected
in the F; of the cross 7-60-213:69(C.S.)X W 162-6:1’
Types of segregation Ratio No. of lines No. of lines
N+SSa : $Sb : CS. observed expected
1 0 0 1/9 5.33
3 0 1 2/9 10.67
3 1 0 2/9 12 10.67
9 3 4 4/9 23 21.33
Total 48 48.00
72=1.64, d.f.=3, 05<P<0.7.

S.Sa) KEETLRH 1, N+S5.Sa:CS8.=3:17%%%
MEA TR -2, N+SS.a:8.8b=3:17 a0 Mhw
TR 2, 9:3: 4B BEERKE - 4 DHFRCHR—
KL, LROMETF EROZYMPHER I (Table
2, ZTHET, T-60 CEE THNCAT » 7o ABIT R
THEAED Fo HEELERDTE D, b RECED
I BIETE R Bl W 162-6: 1 D3 & F B Rfu7fs Rfs
rfs THotok L iulicbin,

—F5, T-165-461: 203X W 162-6 : 1 D& IR T
13 Fy, Fo AR E U TABOHS R ia-b BEG O H
NLbhichon, ThErfikEER (N RO SSa)
Lt nle biE, BEETHELEM L TRVERENIE
Hite (Table 1-b), 7-165 1B LTIz EiciT- e R B

TN+SS.2a:858b:CS8.=12:3:1 B F, 58, Hb
2RTFHEENEB RT3, ThE2ETF (Rfe RA)
DA L AFHT 2 Rfs wORB R T #irE U
BE, BETIEW162-6:1 23 Rfs rfs rfr rfr 1853
BEFROBEICI YA KB T 5 HIH S ETH
D, BEO2RFEHO T CFEL L L HOREREL I
LB%,

i, ARG T OV IR I WET D SSDh
REENS 2o B URE BTz, F 290
WA E A HE SIS < I R i R rdd T B
2, BN EREETHIEERETOERE, SHREE
ROBEELFHRTIEHIMEK L,

B EOBEFHERECHS D, W162-6: 1 I ~7F o #l
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Table 3. Combined segregations between the gene for plant coloration
and the gene for pollen restoration ’
Cross: 7-60-213:69(S,_,)* CS.xW162-6:1 F,
Fitness for ind.
Type of Plant ;:olor Colored Colorless Total ratio Lir}x)kage RCYV.
cross Male _ phase
ol |n-ssb| cs. |N-ssi Cs. e [dt| P %)
Obs. 161 78 61 22 322
NE**
Cal. 181.13 60.38 60.38 20.13 322.02 756 | 3 |0.05-0.1 c 54.2
(3:1) (3:1)
N® Obs. 252 78 103 29 462
Cal. 259.88 86.63 86.63 28.88 462.02 419 | 3 0.2-0.3 [¢ 51.3
(3:1) (3:1)
N® Obs. 209 98 78 30 415
Cal. 233.44 77.81 77.81 25.94 415.00 8431 3 |0.02-0.05 c 52.8
(3:1) (3:1)
Obs. 64 90 17 26 197
C.S.xXN
Cal. 73.88 73.88 24.63 24.63 197.02 728 1 3 10.05-0.1 c 48.4
(1:1) (3:1)
Cross: 7-165-461:203(S,_,) C.S.xW162-6:1 F,
Fitness for ind.
Type of Plant TOIOr Colored Colorless Total ratio Linkage|R.C.V.
cross Male B ‘ B phase
seae . |N-ssh| cs. |N-ssy| cs. 22 }d.f.q P %)
N® Obs. 192 76 42 21 331
Cal. 186.19 62.06 62.06 20.69 331.00 9.80 | 3 |0.02-0.05 c 46.7
(3:1) (3:1)
Obs. 104 100 25 23 252
CS.XN
Cal. 94.50 94.50 31.50 31.50 252.00 491 | 3 0.1-0.2 [¢ 50.8
(1:1) (3:1)
* Type of cytoplasm. ** Selfed.

THREER TV Ry, Rfs RO R 12 S ilaBwEH
1% Rfi, R FXBENRERD, MxToh%E3fEo
EEFRS REOT Tl B & M HERI L
ELbhB, #-T S;_, RO S;_, S LixBE M
HTh2HEC O EERET & RN
BB LD B b, i, S;_,, S;_, WAl
RECRCTLEREETORA L LRiTREY R
CLTED, EVREMTHHETHREEFE Lisv,
Ft:, HMXHAAE THEY ACEERETIMTRLE
HROBRET 2% 6B E TR REH -0
(Table 3),

M5 BB ORABEFKT S;_, & S ofEMD
MR X te, Table 4 wwirdm<, O BfEA TK 81~
O: 1 (Nrfirfinfarfo) 12 S,_, MRELHEET 54T
BREGTRH L TO BEs T b, 7-114-778:1X
TK 81-0:1 @ Fy, Fo lific & bRk R H oo

BRI S IERT2 2 R0MREET R BO Rfy
DETEBRBEEC AT v B (Rfsrfe Rfyrfo) TEERT
WeH, o TIhE 2K i dtic RA B R &1
BEAYBRCTLIEIFRINGC, M, Ve
ERRfh L RERECESLLDTH Y, FreF, T
IERBURIR O BT RET (m) OB R THIR: B
B=3:1 0B R HEEST OB LhIhD,
EOXMRBOBE &L B, REIEHORAGEOEERE
E L@ e,

—%, FE#AE&ED Fy i CREEERE &R -
DOl S MlRE T CHRL X h % 0 & B3 /x E 8B 1R
(NAGAO, TAKAHASHI and KINOSHITA 1962) 23385
bhichro i, R RO Ry 2im L#igiT5 RA
CRREDOREF CHIFLBMNIZELELRALD
(Table 5), M, WFEDOBHRICEELTik ROUNDY and
THEURER (1974) © X » T5 — 7w — b ‘Ruby
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Table 4.

F; and F; segregations of male sterility in the cross

between a C.S. type plant from 7-114 and a ‘O’ type

plant, T

K81-0:1

Cross: 7-114-778:1(S,_,y* C.S.xTK 81-0:1

Male sterility N+S.Sa S.S.b CsS. Goodness of fit
Total
Genotype Rfs Rfy %818% o rfo 2 | di P
Obs. 32 68 60 160
Fy Cal. 40.00 80.00 40.00 160.00 13.40 2 0.01-0.001
(1:2:1)
Ob 26 1 6 48
NxXN 6
Cal. 27.00 18.00 3.00 48.00 0.08 1**  0.7-0.8
(9:6:1)
Ob 36 65 40 141
g, CSXN
Cal. 35.25 70.50 35.25 141.00 1.09 2 0.5-0.7
(1:2:1)
Obs. 14 27 16 57
C.S. XN
Cal. 1425 28.50 14.25 57.00 0.30 2 0.8-0.9
(1:2:1)
* Type of cytoplasm.
**  S5.Sb and C.S. were pooled in the calculation of chi-square.
Table 5. Combined segregations between the gene for monogerm
and the gene for pollen restoration in F,; populations of
the cross ‘7-114-778:1 C.S.XTK 81-0O:1’
Germ . Fitness for ind.
Type of | type Multigerm Monogerm Total ratio Linkage[R.C.V.
cross Stlgfﬁliiy Fertile | Sterile | Fertile | Sterile 2 |af| p |phase %)
Obs. 17 14 9 8 48
NxN
Cal. 20.25 15.75 6.75 5.25 48.00 | 291 | 3 [0.3-0.5 T 51.9
(9:7) (3:1)
Obs. 70 28 31 12 141
CS.xN
Cal. 79.31 26.44 26.44 8.81 141.00 313 | 3 i0.3-0.5 r 495
(3:1) (3:1)
Obs. 28 12 13 4 57
CS.xN
Cal. 32.06 10.69 10.69 3.56 57.00 1.21 | 2¥|0.5-0.7 T 45.3
(3:1) (3:1)

1) In the first cross, ‘Sterile’ class contains S.S.b and C.S., while S$.8.b is included in
‘Fertile’ class in other crosses.

2)

* Male sterile types in ‘Monogerm’ were pooled in the calculation of chi-square.

Queen’ DAMHRBUTHIEEALRARM L Dk L
FRMEERET (R RO RA) 3k WK E T L
MBI B B EAEE ST B, B L, BHEHC
RIS 7e S MBI B L CHR 7S 0 48 t ot
AEEETR RS TRLF, SEE-7S, S,_,

S, RS, wAT A RUEEERET b2 T hE0

Rfs RO Rfs Li3RIsH LD THA 5,

& I3 15 8 2 T oM EEC R Ty, BIERM H-
2002 LB L LR ERBI DL 2B T3
BB bR, Table 6 widd, SHBEERNOSE
£ AR R EE W162-A 4 284K L LT H-2002:5 &
DRERHEIT > d &5, RINCITE S TR-b B L5
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ERREIE SHECHEEL, Huc H-2002:5 (3 Rf
BEEIE Rfy BEOFIHU— B A EH Tl B AT
v#l (RArfirfarfs Bid rAirfiRferfa) 1B BEFH
BTH-T-BRHB, RBK S, , BOTLREREEE
7-130-419: 581 BiL 7-165-465:473 AR A L L4
itk (Fr) O 8L N+SSa:8S8b=1:1£70,

FrhFR Tt N/ oMk X b N+

Table 6.

$.8a:5.8b:C8.=12:3:1, N # L SS.b HOZK i
Lo T4:3:1 DR 4B, Ll 0K BB &
H-2002 : 5 O&ETENL_LELDOKE (Rfs) 23T v T
(Rfy) vt £ (Rfenfe Ry RA) LR S M, BB
FiBRTe R @iz Ry @it vTdh RA RO RS, &
NHEORET LB INLRTH 5,

R4k OB H-2002: 6 245 BIEH Bl & Lok

F; and F, segregations of male sterility in the crosses

between C.S. type plants with different cytoplasms, and
a pollen parent, H-2002:5

a) 7-130-419:581(S,_)* C.S.xH-2002:5

Male sterility \ Goodness of fit
Generation Total
N+SSa | SSb cs. ' v | df P
Obs. 39 33 0 72
Fy Cal. 36.00 36.00 0.00 72.00 050 | 1 0.3-0.5
(1:1:0)
NxN Obs. 35 10 4 49
Cal. 36.75 9.19 3.06 49.00 0.33 1% 0.5-0.7
(12:3:1)
F
Obs. 40 33 13 86
S.S.bxN
Cal. 43.00 32.25 10.75 86.00 0.70 2 0.7-0.8
(4:3:1)
b) 7-165-465:473 (Si—a> C.S.xH-2002:5
Male sterility Goodness of fit
Generation Total
N+S.Sa SSb C.S. X2 d.f. P
Obs. 30 26 0 56
Fy Cal. 28.00 28.00 0.00 56.00 029 | 1 0.5-0.7
(1:1:0)
Obs. 49 19 . 15 83
F NxN
2 Cal. 62.25 15.56 5.19 83.00 22.14 2 <0.001
(12:3:1)
c) W162 A:4(S) C.S.xH-2002:5
Male sterility Goodness of fit
Generation Total
N+S8S.a SSb C.S. 12 d.f. P
Obs. 2 67 46 115
B ( Cal.) 0.00 57.50 57.50 115.00 4.60 1+ 0.02-0.05
0:1:1

* Type of cytoplasm.

** S8.8.b and C.S. were pooled in the calculation of chi-square.
N, S.S.a and S.S.b were pooled in the calculation of chi-square.

*kk
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Table 7.

F; and F, segregations of male sterility in the crosses

between C.S. type plants with different cytoplasms; and
a pollen parent, H~2002: 6

a) 7-114-778:727(S;_ )¢ C.S.x H-2002:6

Male sterility Goodness of fit
Generation - Total
N+SSa S.S.b C.S. b d.f. P
Obs. 6 53 38 97
Fy Cal. 0.00 48.50 48.50 97.00 4.55 P* 0.02-0.05
0:1:1)
|
b) 7-130-419:544(S,_,) C.S.x H-2002:6
Male sterility Goodness of fit
Generation Total
N+S.Sa SSb C.S. y 43 d.f. P
Obs. 72 31 14 117
Fy Cal. 58.50 29.25 29.25 117.00 1117 | 2 0.001-0.01
(2:1:1)
Obs. 85 41 10 136
NxN
Cal. 102.00 25.50 8.50 136.00 12.52 2 0.001-0.01
(12:3:1)
P Obs 22 19 3 44
S.SbxN
Cal. 22.00 16.50 5.50 44.00 0.00 1ok 1.0
(4:3:1)
Obs. 79 47 56 182
C.S. XN
Cal. 91.00 45.50 45.50 182.00 4.05 2 0.1-0.2
(2:1:1)
c) W162-A:4(S) C.S.xH-2002:6
Male sterility Goodness of fit
Generation Total
N+S5.S.a S.Sb C.S. x2 d.f. P
Obs. 5 23 21 49
Fy Cal. 0.00 24.50 24.50 49.00 1.00 | 1%* 0.3-0.5
(0:1:1)

* Type of cytoplasm.

*x% N, S.S.a and S.S.b were pooled in the calculation of chi-square.
*xx §Sh and C.S. were pooled in the calculation of chi-square.

BT HELRTED, TOBARRSE S, BRU
S;_ &S, EDHTRADI S 1D R BIEFH
BEY Ric T 5 REEIYRE X L 7e (Table 7),

FHM TR RRE R RO REREREE TR LT,
IHERHLNE Ko REOBGREIZDCRATH L
Fig. 1 o £ 7%,

2. {EMREMEERORK
MR TR S HRERRSFEANT2 O B W 162-6

B TK81-O 2 ¥EH & L CRIERE BETODHTY
RABTh, o CHEIRCERTRAOZ LA TED
BHACITERC S MRER S LS S h o ETH
DOHPERI BEYBERTIENVDETCH S, HHE
B N BREROHEA S I D o hE0 O Bz RE
B BTN BRERZ SR DT BY, Th Lz
T-60-213: 69X W 162-6: 1 XA G LD F3 £ /M5
S;_, B+ % 60 RE BAH (S, Rfs Rft Rfs Rfs)
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Rfs is rfe is
epistatic to rf7 epistatic to Rfs
Fig. 1. Genic scheme and identification of

pollen restoring genes in relation
to different types of cytoplasm.

Table 8.

EH LB, M, Z I @HRI6 R fhd S,
HoFRmMlE2RET530THD, mx TRHERT
DI ER T L A7 H Table 8 © No. 191 # No.
195 D BEHED 2 BETF R, DITHE HE I
WS Rt B AR EAVELD B LR K LED LR
tro T HITTERREEHCIIEEREF UM L EED
EFRRETFPREEREIFEL RIS LT 55 E,
Bh, i@ EOMEOR O B Rf MaEkER
THRIICNBFORILASHER LN D EHE
BRL T 5,

M, BIECRVCTERECNTIEEEOLT LEE
VR ER—Bieibh, Fic7-114-778: 727X H-
2002:6 ROV W 162 A : 4X H-2002 : 6 OFACEM A T
FARIE T O EE HIXFERIC MR AR Shic &
BUEAFETHBR UL, chd bioBEhcRs
EBHMIhb,

—%, F3eicid No. 185 = No. 230 o < 1B RRR
260% L LB B L TWARFELRBELRA, =
h&i14% RE MOBERKE LCHABKS,

Frequency distribution of pollen fertility in six F3 lines

showing partial or complete pollen restoration in the
cross ‘7-60-213:69 (C.S)XW 162-6:1

Pollen fertility (%)
F; line Total

99-90 89-80 79-70 69-60 59-50 49-40 39-30 29-20 19-10 9-0

131 33 3 1 2 0 1 0 0 0 0 40
83 (& (3) &) 0 {3) (0) (0) (0) (0)

182 15 3 3 5 2 3 3 1 0 1 36
(42)  (8) @8 149 (6 (8) (8) (3) (0) (3)

185 17 0 1 0 0 0 0 0 0 0 18
(94) (0 (6) (0) (0) (0) (© (0) (0) (0)

191 13 3 2 1 0 0 1 0 0 1 21
(62) (14) (10) (5 (0) (0) (5) (0) (0) (5)

195 15 4 3 4 2 0 0 0 1 1 30
(50)  (13) (o) (13 (7 (0) (0) (0) (3) (3

230 18 3 3 1 0 0 0 0 0 0 25
72y (12) (12) @) (0) (0) ) (0) (0) (0)

* The percentage was given in the parenthesis.

#

FHEFIRCHHEHROSEETRMRE L R4
I3 2 REEEEKRET & OHEEERER,1D, H
MENfIRbERERD S MilRE LXBHT, S,_,
Si p S, BOS,_, b A BB I B e Hhith
Lice

1]

KE TR LOBETRHOZEYUMELHREEL, FiC
ZTotEEERETHORRMBGRY R Licad, Il
212 S S, RO S, kBT AR O % x OfifeEI
TEA 2B Ratem 5 (£ T ol S BT 5
RA BV Rf DM E BT Tz, AIBLRERRBEE
LTHWA OB EE W162-6: 111 S,_, k Wi+ %
RARURAGF RS, , e+ 5 R %, ¥ TK
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81-0:141% S, , KT % Rt RO Rfe vk 2~5 1
BRI LTED (Table 1, 4), zhEoEERETFIT
RTEMBIC A A =R CHfHF IR T 5L AD RA R
C R EIRIEHEYRCLTW3, #-TH O BEEIT
SHEEM R LTLOME LToOEHEYRIRR
TH 1

e H-2002 2768 B & Lic#k €2 # (Table 6, 7)
R, BIEBEETFE OB HFORMKE (Table 5) X0 3
FRAMBE L RA YAoK EEEE ToBET
ZEERTHEE ORI, ThEDRBREI L
&, 27ed b S, S, BRUE S, 8 S L3 ER O
HTH5 LT 500 REOEGRET & ORIEHL b Z
LrEZLRLS,

FEARMGE I RA RO R YA oF- /i fott @&
EEBETOHEIREL, MEER - EEEETFEOME
HIERBRC R OFET AL I L FR U ED
a1 (KIHARA 1951, 1967, BECKETT 1971) TH B X
NAHACEUL T2, FLILFR IV ERI LR
R HRECRERERRETCET 2 EEERY
HELRRE, A8, A RECRDTE D, TAEOEE
LA DR THEAYRC LTS, B, TAETRY
v —-BEM T E UMRERAER LFHEe LT
LoC, NilERoR—REN» bREMRELE 3
EARMKICGRTH Y, LrbRACERAT SRt EEE
BT L FERHE > SLEFERFP A REIR TV,

T, FHECHETARERERETOE 4D
Hiegt v, HHRRIERREYETEE LD &5
RHBES T O 8 (RS s RE &
(REEEES) »FRHKLIETH D, EBC 1-60-213:
69XW162-6:1 @ Fs &R X hix S;_, Bt 3 % Rf
H35EHE S hic (Table 2),

Bt L, TEmRtoREEIECAROEEHRETHDO
HEEROZREE STV B LR R LIV, B2
NIELSON % (1967) (LR E M EoB VB2 TRER
HAEREAL THHACEL AR L O BOX AN
BAETAEFRETHOMEEHASMELE L 2 E IR
LTH D, FEBAVTHBEBRNICHS > TIESH
BEFEMZT, 5 EEEETCREERCES %
BAmd LBnSENREN (Table 8), ¥7., Knapp
(1969) 11 4 Fh oD R fe HHEMARRE S L EROTEHB & D
pair-cross 1T - T, RRIZRT 5 ZHEHARE O HEB
PEAEECRLEREYE, ThrEERRclT2
BETEROSBEMCHD EHRL WD, -7, &

TRARECHT R EEEETCRCTO I VFEE |

DB\ BRI PITHTEE isoplasmic IRHEER LT
RERME LTHWAHEL—ETHS S,

Fh, MREOREMIED LR EEARMRE
P Ew 3L TREIR TV SEEORAMRRME D
BAEEM Multiplasm HRK) 2R CAECEM T5
BERRRLS A LI 2FHME LA 5,

¥ T

1) BOHSFROBETRMRER S, ,» S;_, BV
S_ REEVCTHARRD S filER - ORRF B HRik
FEL, e lkAfFAT o REBERREEFOREY
175 Bic, S MBERBRHICH TS O B W162-6 XX
TK81-O # AV IeBRER LT oo TORR, 2210
R Lz O B (NrAirhrfrfi) ik, S, fEf%
BbT 28ET Rt RO Rf, S,_, ka5 25842
TOHND EMDR L F Rfs, O S;_, Kxbds 2%
OWEBE T Rfs RO Rfy offhhn@ w5 ol
BB LT eHFiR3hic, - T hEoEEEET
RO B EHFEHMTCRFEINTIEZAD RA
RORf L EEYREL, Lrd S#HEECxLT
GREREERYE SRR S,_, S, RO S,_, &k S
CRRBOMBETHD L EIh, Tk, S, &
S, BT RMEEEEE TFOomE PR L 13k
Rig-TED, BAREIEVERCH 5] EE AR
B\,

2) 2 ZREEEEEEF ORI B QIR E R
H-2002 %188l & LI-RHEER DL LB LR
TR EE & OBEB/FIRRVTH, il d Rfg Buk
Rfy L BIFRB A5 T (m) & ORIt RA & m o BH
EhimEEELHEFBRIED Dhigd o,

3) ZE MM & @ T-60-213:69(C.S)XW 162-6:1 D
Fs £M» 56 S, , Mg MR amER (S,_,
Rfy Rfi Rfs Rfs) @k 3 hitz, “h%o Rf 8ducz
FRER BRI EGE Y EAIESHETEL0LEERT
KD, BEOBEIL: - YRS EERET D
A EFRETPRIBEERSABEYRIT LTV B
PEZ bt HFIZ hEBEOBERIISHATRRARER
CHT5 OMPRIMEBRBER AL TEHECH
BLIehH5H, —HIEBTRER60% D LicEE Uk RER)
FFELSERBCESRTEY, ChiELbHRER
DEMEHFOBORERLE LTHCBR I 5,
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Summary

In the previous report, the authors proposed a
working ;hypothesis on the presence of genetic
variation in cytoplasm types induced by gamma-

irradiation. The present paper dealt with the
identification of nuclear genes required for pollen
restoration under the three types of induced sterile
S,_, and S;_,.

The results obtained were as follows.

1) A test plant used for pollen parent, W 162~
6:1 possessed the genotype of N rfirfirfarfz and
was crossed with complete sterile plants from 7-
60(S,_,) and 7-165 (S,_,).
both crosses segregated into normal (N), partial
sterile (S.S.a), sterile (S.S.b) and complete sterile
(C.S.), indicating that the pollen parent was heter-

cytoplasm, S,

22

The offsprings of the

ozygous for restoring genes other than Rf; and
Rf,, which formerly were designated as X and Z
and effective in S cytoplasm.

2) Segregation patterns in progenies of the
cross, 7-60-213:69 C.S.X W 162-6: 1, were satisfac-
torily explained by the postulation of an epistatic
relation between genes, Rfy and Rf; (Table 1-a, 2).

3) Inthesegregating populations from the cross,
7-165-461:203 C.S.XW 162-6:1, it was assumed
that the gene Rf; which shows the epistasis to
rf; was responsible for the pollen restoration
(Table 1-b). In addition, three sets of pollen res-
toring genes were revealed to have the specific
interaction with three kinds of cytoplasm, S, S,_,
and S;_,, respectively. Therefore, the genotype
of W162-6:1 was estimated as homozygous reces-
sive for Rfi, Rf; and Rf;, and heterozygous for
Rfy, Rfs and Rfs, namely, N7firfi, rfavfe, Rfarfs
Rfsrfs, Rfsrfe, rfa1f

4) In the crossing experiment between 7-114-
778:1 CS. and TK 81-0:1, it was confirmed that
the genes effective in S;_, cytoplasm were different
from those in S cytoplasm and were assigned Rfs
and Rfy (Table 4). Further, an independent asso-
ciation was established between the pollen res-
toring gene or genes in S;_, and the gene for
monogerm character (Table 5).

5) Different relations between the sets of pollen
restoring genes and the cytoplasmic factors were

recognized among S, S;_, and S;_,, in the progen-

~3
ies of the crossings with specific pollen parents,
H-2002:5 or H-2002:6 (Table 6, 7). Based on the
above experimental results, the interrelation among
the genes and the cytoplasms are indicated dia-
grammatically as shown in Fig. 1. It was con-
firmed that the specific set of pollen restoring

genes corresponds to the specific cytoplasm both
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in spontaneous and induced cytoplasms.

6) In the F3 pedigrees of the crosses between
7-60-213:69 C.S. and W 162-6:1, two lines, No.
185 and No. 230 showed complete pollen restora-
tion under S;_, cytoplasm, while the restoration
in No. 182, No. 191 and No. 195 were imperfect or

insufficient (Table 8). It was considered that the
presence of some nuclear gene or genes other
than fundamental genes of pollen restoration and
the influence of environmental factors might alter
the degree of male sterility.



