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Somaclonal Variation of Cytoplasmic Male Sterile Lines
with Wild Rice Cytoplasm

II. Somaclonal Thermo-sensitive Genic Male Sterile Mutation

MA Zhen-rong  WANG Chang-hu LIU Wei  LING Ding-hou’
(South China Institute of Botany,the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Among 136 somaclones, five mutants of thermo-sensitive genic male sterile rice were
obtained by somatic cell culture from two male sterile (MS) lines, IR66707A and IR69700A,
which are of cytoplasmic type. The mutants were sterile during late spring until early autumn, and
became fertile in late autumn (the end of October) in Guangzhou. In midsummer, when the
mutants of young panicle developmental stage to pollen formation stage were used for short-day
treatment (daylength was adjusted to 8 h daily for 30 days), all the mutants were still sterile,
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whereas the Nongken 58S (control) was converted to be fertile. However, when the mutants were
treated under low temperature (22+1°C) for 10 or more days, they became fertile, the seed setting
percentage being 17.23%-42.19%, whereas those underi;ormal condition (high temperature)
were still sterile. These results showed that the fertility conversion in mutants was correlated with
temperature rather than with daylength. If the mutants were used as female parent to cross with
normal variety, the plants in F; were all fertile, while in F, were segregated into 8fertile}1 (sterile),
and in testcross F, were in the ratio of 1: 1. Genetical analysis indicated that the mutants were
controlled by a pair recessive genes. In this experiment, we obtained a thermo-sensitive genic MS
mutant that derived from cytoplasmic MS.
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Table 1 Fertility and fertility conversion of various somaclones in different seasons*

B Earlyrice = Laterice
SUHE S R  mERM 4% THEH 4%
Somaclones and generations Fertile pollen Seed set Fertile pollen Seed set
(%) (%) (%) (%)

1  DP7Al-1 R, 0 1.65+0.98 42.07 26.64 + 8.99
2 DP7Al-1-1 R, 0 1.60 + 2.47 83.52 29.83+7.82
3 T7A3-2 R, 0 0.71 £ 0.89 52,03 43.72 £ 5.49
4 7A3-2-1 R, 0 0.57£0.48 89.08 52.80 £12.49
5 TA84 R, 0 1.33+0.71 62.56 54.85 +6.08
6 7A8-4-3 R, 0 093 +1.77 85.62 46.84 £ 9.94
7  0Al15-1 R, 0 1.00 + 0.68 64.25 36.02 + 8.31
8 0A15-1-1 R, 0 319+282 82.26 49.20 £ 9.90
9 0A16-3 R; 0 2.11+2.14 58.96 3443 + 6.24
10 0Al16-3-14 R, -0 1.43 + 0.96 74.88 44,35 £13.94
11 7A30-2 R, 0 0.55+0.13 0 0.70 £ 0.35
12 7A(Control 1) 0 0.50 + 0.20 0 0.63 +0.27
13 0A(Control 2) 0 048 +0.16 0  0.35£0.41

* (1)7A=IR66707A, 0A=IR69700A; (2)34 & H #R F2 4 4 I Data of seed set percentage were obtained
from natural pollination; 3)F% 1.3.5.7.9 M 11 A8+ EH R R BIEHLK M T ERCTH B B

—4&). Materials of late rice in codes 1,3,5,7,9 and 11 were stubbles of R,, the rest were from seeds (controls
were backcross F;).

AE LTTUER, 7A K& 0A (G, 55 12 & 13) KERUANE, KATHARREN .5
B TIRE. BTN MEE A HRTIRN T (S 1-1D , ERFHEKART
FIRRE, WA KGR, SAUUE 0.57%-3.19%H BR% LR, ERBUEFHA
RN R : —FZEM M (10 AR i i T EBCA T, AT 1ER R 42.07%-
89.08% 6], EISREESCHRTE 26.64%-54.85%2 i), WHIEIINEHEEWHREMRER
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B : AR50 SR A B M B R A AR B kS B BKE A
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Table 2 The effect of short-day treatment on the fertility of mutants*

RS R AEER ERAXSEEER
Somaclones and generations Fertile pollen (%) Bagging seed set (%)
1 DP7A1-1 R, 0 1.59+ 0.80
DP7Al-1-1 R, 0 0.21+0.14
2 TA8-4 R, 0 0.28+0.13
TA8-4-3 R, 0 0.30+ 0.13
3 TA3-2 R, 0 0
77A3-2-1 R, 0 0.11+ 0.09
4 0A 15-1 R, 0 0
0A 15-1-1 R, 0 0.87+0.32
N 0A16-3 R, 0 0
0A16-3-14 R, 0 0.39+0.18
Control 1 0A 0 0
Control 2 4% 64S 0 1.72+ 2.47
Control 3 RE 58S 48.50+6.56 27.14+£12.06

* (1)Y7A=IR66707A, 0A=IR69700A (}EF M EE R /S R /X0 BIALIE | #6508
Bk, STREALEE 5 k. One individual of R, and eight individuals of R, from each mutant were
treated, and five individuals for each control. Q)AARE MU TFTHT B LR EMBA XL L LR
IR, No fertile pollen and seed set percentage from selfing were observed under natural
condition. (4) AIHHME XS H29BM6 B S5S HE 15 BRIEK S R. Fertile pollen

were observed by microscope on May 29, June 5 and 15.

KR IE AR A R 3 AKRAMMTE R, £ 0A16-3-14 RFHAXTIE, & B LR K
BRI S5 E R . MELAAHE R A R E] BUE IR, 38 24 % & I A ARk 7
22+ 1 CHHEIR TS 10d YL LEIAT R AT HE®R, AT LR R 45.00%-79.20%, B5T
G RNy 17.23%-42.19% (& 1) EEEAR (03d,5d) REBRAS (o7 A4
WA B R A X PP e BN FRATEL (0A R I3EEE 64S) SHKIR B R N8R ANF: 0A 7EfRIE &
HTUREAE I, SHEB A SR B % 64S SHERSUR, £ 22+ 1CT A M3 dEATE,



4 DHEFS AFRARANEREEESTRNEARTERR I 317

HESLER D 28.30%. Jush, FER— R RSB RARZHRAE K (B 2) X B HRAR
Pt & R A R

3 RBLE Q10O REHH T AR *
Table 3 Fertility of mutant IR69700A16-3-14 (R,) treated under low temperature at 22+ 1°C*

X% WHER ERAXHEER

Mia;rﬁls I\Hiloﬁh Duration Fertile pollen Bagging seed set
@ (%) (%)

0A16-3-14 (Ry) June 3 0 0
June 5 0 0
June 10 45.00 22.76-30.92
Jun.-Jul. 13 75.40 17.23-37.70
Jun.-Jul. 15 79.20 20.10-42.19
July 10 0 0
July 20 0 0
Jul.-Aug. 30 0 0

0A (Control 1) Jun.-Jul. 15 0 0

6485 (Control 2) Jun.~Jul. 3 40.50 28.30

* (1) 0A=IR697004A; (2)i&Fh #3343 A 7 B. Sowing date was on March 7. (3)Fk £ &b
BRI MISEE K H# £l Data of untreated materials were obtained from materials grown
in the field. (4) B8R4 TR B L3 B0 52T 4 L& A4 F. No fertile pollen and seed set

percentage from selfing were observed under natural condition.

W 2 i 3 LAY, iR 5 AMEMBLTEEE S BER AT R 7A & 0A R, 17
WATHBERNRATHRE, WESETRAAE, BESHRTRH—EriEsiEs 10d
PAERHRIE (22+10) BATAE R AW E, XM EHERE HBEKELX.

» T ‘

B 1 R34k 0A16-3-14 (R,) (%R (22+1°C) LBz FHENTE, (I H LR ER
45.00%-79.20% (A) , BRTSE L FK K 17.23%-42.19% (B)
Fig. 1 Mutant IR69700A16-3-14 (R,) after being treated by low temperature (22+1°C ) was converted
to be fertile with 45.00%-79.20% fertile pollen (A) and 17.23%-42.19% seed setting (B)
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Fig.2 Sterile pollen (A) and empty grains (B) were observed in the mutant under high

temperature (>28°C) and long-day condition ‘
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R A AP NREEANE RE S HiE (Guanglu'ai) 435 1 F, F1 F 4%, LR A F, 404
SRBEHMH TR ME RN S BHRE S RS R. BT TEREN BHEER,F,
HEEHRNAE, ARG IR 70%-88.8%2 |7 F, i TF, Bk, o7 &AREY ARG LR
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Table 4 Fertility segregation of hybrid offspring from thermo-sensitive male sterile mutants and the =2 test

i AR TERE  FEHE% g ) P
Cross* Generation**  Fertile plants ~ Sterile plants Theoretical ratio g
1 0A16-3/ Guanglu'ai F, 40 0 1:0 0 1
2 0A16-3/ Guanglu'ai F, 133 47 31 0.1185  0.70-0.80
3 0A16-3// 0A16-3 / Guanglu'ai TF, 34 30 1:1 0.2500  0.50-0.70
4 DP7A 1-1/Guanglu'ai F, 56 0 1:0 0 1
5 DP7Al-1/ Guanglu'ai F, - 151 49 31 0.0267  0.80-0.90
6 DP7A1-1//DP7A1-1/Guanglu'ai TF, 27 29 1:1 0.0714  0.70-0.80

* TA=IR66707A, 0A=IR69700A; **TF=Testcross F,

RAMEGRER, REKSER BHOZHM FHBETER, F R TR WX —R) Ty
SARBR BRI, 31 K& Bl & RAFSE, Bidsy stk se &5 & E R — v 2 i 4
AR, RIR SR & 238 — X Bt R s
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HXERTUE TR E RN EERSENE . B, SN0tk 5 RME NS
G, RAHEMAIE, BRXMHATREE>™ ENA, N FEERESHEEELE —
SERIR o

32 REGHBEEF S
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RHEAERETHE, TRRENEENUE LY LRBETRTFERNE, 58885 HIK
BRSNS (ERBRA GRS, MR B R RRREN AT 5% 55
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BTEARERE, MENHAGHE ARG R. 52, Bl hMm TS, ¥
RS HHENE AR B 3R B MR A A AR Y . R R R A B EEH . (H B AT
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REVFRARAR K TR A AR T BT RS R B R RO B ATARL . 38 BT ey
B AT AR 22 A2 Ry TS ERRBER AT R X R,
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