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Sterility Investigation and Genetical Analysis of a Thermosensitive
Genic Male Sterile Mutant 0A15-1 in Rice
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Abstract: A somaclonal mutant 0A15-1 obtained from in vitro culture by young panicles of IR69700A showed
typically abortive type of male sterility as proved by pollen staining with 1% iodide-potassium iodide solution. As
shown by short day and low temperature treatments, the mutant had a character of thermosensitive genic male
sterility which exhibited fertility conversation, i.e. sterile under high temperature and fertile under low
temperature, regardless of being under long day or short day. Analysis of fertility segregation pattern from F,, F,
and BC, indicated that the sterility trait of 0A15-1 was controlled by a single recessive gene and belonged to
sporophytic male sterile type. This mutant is an useful material both for gene tagging and production of hybrid rice

by means of photo(thermo)-sensitive male sterile lines.
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Fig.1 Sterile (A)and fertile (B) pollen grains (x 64) of mutant 0A15-1 stained with I-KI solution
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B MR aER A 0, ERENTT—MHBL, —8Ch 10
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L. ERRIERREA(10 AKR), —ANHE K L AT LR B
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ERRE AT b, RS IER ARk
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BT KHBSEHBRTERAAWTE, WEHE
BZIBEERNEH, TSt EAHExR. B,

0A15-1 H—BBAHREHE,

24 FiABHER

£ 1999 ) 2002 R EHE, BHWAT 114
DTG, BHXERERSN TR 2. BRYEEN B
REGTHE LR, FRTEHBREE SR
e, ERXBIABIEE 4 FRANTEINRA,
AN SRR TRE B BN F R EESE
3 B 272 ARG, EI9L 36 . AT Fy 115
ZiREW, £ 114 DBEIRI AT, Brf sy
Beff OALS-1 B HEALUKE, TBHE —4 M Fh ek
BEELAERE. X HA5HMEATR
IR69700A fFRMT MK . Bk 0A15-1 ZH Bl
BAER—F BAT ERERE. Rz,
0A15-1 IR E PR3 B R B R B0 #2516 . R
M REE, EREBRLLEITE,0AIS-1 Hit
B ST R 2 Tt 0 S A B R A (K A b o DA
& -8 AW Fi LR NIE 92%, REMBAHSE
BIE 2 5. RRAS F AP HRRNEEE LS
B, Fik 0ALS-1 A HREL AT AR A
B, MR FARYUEEAE. EASMEKMEER
IR69700A (¥){# 1 % IR69700B (B[} IR64) RefE &5 4
k5 OALS-1 M (R 2), XEROAIS1 H
IR69700A ANEHLEMER .

2.5 RIEf 0ALS-1 REHREBAIH

1E 3 4F () (1999-2002 4 B ik ik % 7% ) Bo
B F AR IEH 444y, R 3 PEIHEFHI 304
MK AERE 30 AN -AREEZIE 1, 8] 0A15-1 f
AEER N MRS, 2 RRERR
AR AT R SAFTEREA & 31 (EES
H CEFEERT 95%). BC, 4 R thgt— PRk
TREREENGER (KD AN RRAKRNESE
S5MEM L BERSBELANES (AERHYKRT
95%)

21 ALS-1 EXREFEFHWHER
Tablel Fertility expression of 0A15-1 in two growing seasons

B3 Early rice % 3= Late rice
S AR AT
Material iz A3 RS L Sterile stage Fertile stage
Pollen staining (%)  Seed set (%) B Y g hig SR kK
Pollen staining (%) Pollen staining (%)  Seed set (%)
0A15-1 0 1.00+£0.68 0 81.00£7.37 49.75+10.22
IR169700A 0 0.48+0.16

0 0 0.3510.41
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Table 2 Results of fertility restored by different pollen
parents in F, generation

sk * E T I e
Pollen parents F,size  Pollen staining Seed set
(%) (%)
2 -8 (Guisi-8) 272 - 91.99+2.02
5 M (Nansheng) 47 - 90.38+1.45
IR57301-19-1 56 - 89.17+5.15
H11 . 27 - 87.00+2.54
# ¥4 4 5 (Mizhand) 11 - 86.8213.02
8 5 ¥5(Yuemazhan) 23 - 86.8213.10
B ¥i(Yueqingzhan) 21 - 83.83+2.28
¥ F¥5(Molizhan) 15 - 83.75+3.10
IR31829 20 - 83.101£3.03
X ¥%5(Shuangerzhan) 12 - 82.87+3.97
1% B (BoB) 248 - 80.38+3.65
M 222 (Ce 222) 40 - 78.4413.26
$¢[A] 422 (Lunhui 422) 8 - 69.9413.79
IR69700B 48 - 66.72+2.54
{45 B (Shijing B) 69 - 52.68+3.64
B % 63 (Minghui 63) 26 100.00+0.00 -
7 %8 (Guangluai) 52 100.00+0.00 -
J 4z, 5505 (J Yi5505) 17 100.00+0.00 -
4.3 B (Baoyuan B) 23 100.00+0.00 -
# B (Zhen B) 12 100.000.00 -
7~ 1 (Guang 1) 11 100.000.00 -
o 11 k4 (Tunshanzhan) 24 100.00+0.00 -
3550 12 100.00+0.00 -
G0741 6 100.00+0.00 -
Bk G 18 100.000.00 -
(Wushanzhan 3)
#T# B (Hongyuan B) 12 99.67+0.58 -
968 (I 78) 6 99.67+0.58 -
(968 Guangxi)
% 1B (You 1B) 12 99.00:1.00 -
% B (You B) 28 94.67+2.08 -
4R 3 5(Huazao 3) 18 91.67+7.64 -

*REPIIHBAS, X AERREBENE 4 T 0K 232. 58 B,
39327 BFH 2 5 A 2 R E L EACK L (R 1 312 vk
BN M AHLW . AL RIR26 %, **2000 4K
R, YA S B, BRI S A5 E, *Besides those
listed in table, pollen parents also include: Neixuand, Chengte232,
Yezhen B, 39327, Zhenxinzhan 2, Shenggui2, Wanfuxiang, Bataizhan,
Baiyouzhan, Pei312, Qingyouzhan, Tesan'ai, Teqing, Wan3, Wuxiang-
simiao, Xinshijiruanzhan, and IR26. **Data were obtained from late rice
in 2000. Seed set percentage was detertnined by counting S panicles per
plant, and 5 plants per cross were used. “—” L4 No data.
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BAREHERANEROTR, F4&RA
BC, S EBARS R LIE 1, 0A15-1 H—RattE
BRATRZE. HAFHERZE — MR UG ER

R E, EMME R AME ., X5FZKER
SR Y R MR — B, fn 546057, % & S-1 A
26 #x B SO | 1 B [ & fy Norin PL12 IRRI f
IR32364TGMS. & [ ffy 95841ms 1 95850ms"%4% ,
MAE5EZmAant GB) BAE R/KBHRE,
0A15-1 RAT ZEMEKERE, ANAT“HBR" &
RAKREFH#E S . BIEE 2 ARIEHIER F B
B, ENKERHEER, TAFHAZAE R
BT R P KR PR B R ARG T — ERHKIE.

B4 ik b L IR69T00A K IR 4 40 R &Y
HEHARE (CMS) R[H,0A15-1 FIAE A iR
YAE. —HH,IR69700A B TARAEEAST
A, HAEHELRE R IR6ST00B KR #, m
0A15-1 #4077 LAk TR69700B Z[4Ar k. 5
4b,0A15-1 ZFEBREZMGTRIAMNEHEHREH A
MELIR69700A i RFFEAE. AT N,0A15-1 AH
1 5 IR69T00A ZEA i ERELAER, Ei=
EHRNREEEART RGN, %S RAR R
HAr S EAEFENOREHM,0A15-1 R Y
IR69700A 2551, #F 0 S, X R I & = F AHLLAY
—f. BHERNEER"HRRABELAET R
W6154S BEEE KR 7 MR 0 T A B RN
B, Ay P HEESATER SARAELEAR
EREERMTRER. EERIBAREGRTUE
H, REGRBEAE SARAREAT BRI K
Bt Theel kR, HRFEHEH A TN ERER
8. 220 B k8% 3% fh CMS 318 T TGMS GRS
AER) , REXMETH T THEBERT 4, ¥
it — R SERR . TR R E A, FEH AT
FERPAEEARAEEAT R SRR, HFREE
ARBEATEEMRE; EFEASIERIRES
REBBEATERNRE, BRIZRELAEL
ERAMBEAMEARAEEAETEBURESS,

AR BIRUE 0ALS-1 A—BBEBATR
Rk, BAERENATEEZAN. EFHEEAR
FE A HOGIE R BRI R G 47 -

0ALS-l1 WAEHRZE — N REZAEEE
WS, BT U HFATEEMNEMTE. BT
0A1S-1 BRI R AR, HEBRATRERAET
REELRRNERALR, S iZAEEE#ITEM
RAVEREAAFHABEEZATRE. RN, &
5 ZEFEATEREYNN D THE, el
STEMRBEERMNIA.
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23 F, (0A15-1 x MR OWES WORE LTS
Table 3 Genetic analysis of fertility segregation in F; (0A15-1 cross restorer lines)

' 3 ¥ No. of individuals K& ot 3|
o 2 (11)

Pollen parents A& Fertile  E#k Sterile K value Total individuals

B4 -8 (Guisi-8) 300 100 1.00 400 0.0033
968 59 21 0.96 80 0.0167
G0724 60 20 1.00 80 0.0167.
RI11 54 26 0.81 80 2.0167
39317 66 14 1.26 80 2.0167
B4 2 B (Zhenxinzhan2) 55 25 0.84 80 1.3500
Ak 4 2 (Neixuand) 63 17 L12 80 0.4167
4% B (You B) 63 17 1.12 80 0.4167
3R%5 232 (Chengte232) 57 23 090 80 0.4167
R69700B 235 70 1.06 305 0.5781
£:9] 422 (Lunhuid22) 198 67 099 265 0.0013
%4 B (Shijing B) 213 59 1.10 m 14167
G35 195 61 1.03 256 0.1302
G70 190 14 0.92 264 1.1364
G171 199 57 1.08 256 0.8802
# 1B (You IB) 92 28 1.0 120 0.1000
473 B (Hongyuan B) 57 23 0.90 80 04167
£33 B (Baoyuan B) 61 19 1.04 80 0.0167
# B (Zhen B) 63 17 1.12 80 04167
% B (Yezhen B) 94 26 1.10 120 0.5444
I B4 (Guangluai) 89 31 0.98 120 0.0111
Jt: #: 2 (Shenggui2) 62 18 1.08 80 0.1500
%M (Nansheng) 61 19 1.04 80 0.0167
Bj4% 63 (Minghui63) 87 33 0.93 120 0.2778
Ji %% (Wanfuxiang) 60 20 1.00 80 0.0167
I~ 1(Guang 1) 59 21 0.96 80 0.0167
o118 (Tunshanzhan) 62 18 1.08 80 0.1500
3550 64 16 1.16 80 0.8167
99C96 32 8 1.16 40 0.3000
G56 180 60 1.00 240 0.0056

'121. w3841

Table 4 Statistical result of fertility segregation pattern in BC, population (0A15-1 x (0A15-1 x Guisi-8) )

&4 BC, [0A15-1 x /(0A15-1 x Guisi-8)Jgy Wit I WA i+ G R

HES RHHY TH K b ()
Line No. Sterile individuals Fertile individuals Total individuals

1 9 .5 14 0.6429
2 18 12 30 0.8333
3 6 5 11 0.0000
4 10 12 22 0.0455
5 17 14 3 0.1290
6 14 15 29 0.0000
7 12 12 24 0.0417
8 29 27 56 0.0179

B ¥ Total 115 102 217 0.6636

'le. as=3.841
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