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Somaclonal Variation of Cytoplasmic Male Sterile Lines

with Wild Rice Cytoplasm
I. The Types of Somaclonal Variation from IR66707A & IR69700A
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(South China Institute of Botany, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Male sterile rice varieties IR66707A and IR69700A from IRRI contain cytoplasm of
Oryza perennis and 0. glumaepatula, respectively. Their sterility can only be maintained but
cannot be restored, so they are cytoplasmic male sterile. Among the total 136 somaclones,
three types of mutants were obtained by somatic cell culturing from the two male sterile lines,
and their F, progenies derived from crossing with normal cultivars. They were fertile mutants
(type 1), various male sterile mutants (type I ), and female sterile mutants (type Il ). In type
I, among 18 clones (R,) from the donors of hybrid F,, two were fertile. The fertility in the R,

generation was segregated and the ratio of fertility to sterility was 3:1, showing that the
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mutants were controlled by a single dominant gene. In Type II, the sterility of some clones
could be restored which were quite different from the donors of male sterile lines. Among
these clones, a part of the sterility could not be maintained but could be converted to be fertile
as the environment changed, another part was inconvertible, but restorable and incompletely
maintainable, although some segregation appeared. Also in type Il , the sterility of some clones
could not be restored, and were similar to the donors. It is suggested that the convertible
mutants could serve as dual-purpose genic male-sterile lines in rice breeding. Type I was
completely sterile, both for male and female.
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Fig. 1 Male sterile lines IR66707A

7 RE— M ERROEE AT EE. TJLER, BMNE and IR69700A(Control)
ANERMAERAUME KL TIAT TO R, B THE.

E b7 7K #E B (IRRI) 2122 Z428 IR13 HIKFEHEHE AN E R IR66707TAFN IR69700A , 41 Hil ﬂﬁ
Oryza perennis!")J¢ Oryza glumaepatula W40 M JFRDY, ENTHIA T M R BE #4735 110 A BE 4
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Table | Frequencies of somaclonal variants from sterile 7A and OA in different types*

{it & VEER No.of M | %% Frequency %8411 3% Frequency 2T 3538 Frequency
Donors** somaclones  Type | (%) Type 1I (%) Typelll (%)

TA 83 0 0 21 253 29 349

0A 35 0 0 6 17.1 12 343
(7A/3550)F, 10 1 10.0

(7A/210-5)F, 8 1 12.5

47 Total 136 2 1.5 27 19.9 41 30.1

* KWL W H R Type [ = Fertile mutants; 2% [1: % B 7 1) I M+ 7S & 25 5 Type Il = Various male sterile
variants; JSHIH: M EH T R Type [lI= Female sterile variants; #2510 F (7 #E W 5A% . Numeral under
each types represents the number of variants. ** 7A=IR66707A; 0A=IR69700A
2.1 EVILFABRTE
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KRB (NTASTEESFBEZFD MEES, 2HNSENEBASTRITHE
¥ (R, £8) 19 10.0%50 12.5%. T3k B E K RRH B (BI 7A F1 0AD 19 118 AT EF,
HE G KR —FIXFH AT HRE.

MEREHR RHOTDR X 2MFES 46 48K (TA/3550) F, A
(7A/210-5) F| R BB A5 55, 56 &R B . LLEATMSEAIMERE, T H B IHRBH
AR . R AR BT 2000 2B F0E P, o #46 (B 2: [ D) M #86 KM AW H .
BATHITE R e 15 R B35 81.80% K 75.00%; B AT LIS SE, 4550 % 4 524 84.07%%0
86.20%. MEtHEHAE JF 5 4 A1 6) RHARAAML CHKTE (X3 H #45 0 #47 P
M) IR ERE R - LL #46 F0 #86 HITE R 45 TA.0A K R, fREEMAE B8 , KB 458
BFFBIERER) . XRP, BHEEFAEEAEFHE (TA35500 F, LA H .

%2 AOTERERREHREENEHRR

Table 2 Fertility expression of fertile mutants and their sister clones

K KRS MREA S B RaE (%) IR (%) #iE
No. Line code Material or combination* Pollen staining rate Seed setting percentage  Note***
| R, #46 (7A/3550)F, 81.80 84.07 C

2 R, #45 (7A/3550)F, 0 0 C

3 R, #47 (7A/3550)F, 0 0 C

4 Control | (7A/3550)F, 0 0 N

5 R, #86 (7A/210-5)F, 75.00 86.20 C

6 Control 2 (7A7210-5)F, 0 0 N

7 Control 3 7A 0 0 N

* 7A=IR66707A: ** B t4F ¥ 4550 By free pollination; *** C: it BI{AHS 5% in vitro culture;
N: K23 A5 F% Did not culture in witro

AIERER, WOBRHEHBESH ¥ 0] B 2
F P, #46 KILT 2000 4F R ==, #86 W R M FERILL, -
WA R TATE R, RO B 5 B HRIE RN . #46
) R, ARILFhAE 127 dk, BHERET 48 (B 3) . 1127
PR, AEBRN 26 Bk, HRATTE M. 12 3:1 B &Lk
X PE RIS R, P % 0.2-0.3,3% KT 0.05, XM
26 5K BMERAEE, THHRESABK /
BAE R, A 5 B HLRF & o 18 2R — b B K] T 4 46 1 1 IR
HAEE., XIFATERE #46 BN N —BHIE ®E2 R66707A K IR69700A A4h i
Bl 3 BULTTRLR W RE T (RO L FIHATE RAL [, gt R e
RAESE, ZERMBIAT Y 3/4 N A B BHFEE sterile lines IR66707A and IR69700A
(RR,Rr) , RILATE : £ 1/4 AMENBILES (), RIL ,  o D oo Fertile motant; 1.8k
2R M A T %€ 2 Male sterile mutants
F. (restorable); 1 .4 #: &~ 7 3% 5¢ Female
sterile variants
22 B, EMAENHEUETRETES
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I ERRE S E1y gun e


http://www.cqvip.com

156 Fhe Aty WP BT HE A IR ®I0 %

SAFEF, —FRAEERER: B —MRTERERN (8 2: D, 5H®ERTR
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BHETHERENRE R 3AFIE — /DA HE, LLE R R 4K TA Fi1 0A #4352
EfE R FEMBRERNE LA F AN KRSFE.FTUEN, F5 1.3.4.7 & B
XEAREAERN, RAAKE . MHAREEREATH (5 R F RWNETRE
B, RIGREF. LB REF, RAT 30 AN MF (BIEHF MK T FiE 4.3550, Bk
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Table 3 Sterility expression of some somaclones (R,) from 7A and OA, and restoring or maintaining characters in TF,*

= - -
g S o LRV e e — WP R ORMISE
Somaclone ., ~ R s - . Restorable (R) or maintainable (M)
No. code Pollen staining  Seed setting Pollen staining  Seed setting in TF,
rate (%) percentage (%) rate (%) percentage (%)

| 0AIlS-1 0 3.02+0.81 72.62 52.20+4.90 R

2 0Al6-2 0 0.95+0.21 V] 1.05+0.99 M

3 DP7A -1 0 1.64+0.95 65.25 33.38+7.82 R

4 DP 7A2-0 0 2.72+0.69 o 2.67+1.21 R

5 DP 7A8-0 0 1.33+0.71 0 1.09+0.81 M

6 DP 7A8-2 0 0.55+0.78 0 0 M

7 TA32-1 0 0.13+0.17 0 0 R

8 7A(Control 1) 0 0 0 0 M

9  OA(Control 2) 0 0 0 0 M

* (1)7A=IR66707A, 0A=IR69700A; (2) %4 3% 3 H ih $F ¥y &5 35 Data of seed setting percentage were obtained by free
pollination; (3) WIZTACA R ks . FBG%E 4 3550 4K 63 $ish 89 1 B.{L IB. .2l B% . Test crossing paternal plants
were Qingyouzhan, Guanglu'ai 4, 3550, Minghui 63, Jingxian 89, Bo B, You IB, Zhenshan B and others.

B3 wEH A #46 R, RINE S E 4 HEMEAE M (RDOAIS-1 (LD RHAT
Fig. 3 Fertility segregation in R, generation from fertile mutant (#46) ?Tﬁﬁ%@gﬁ:;ﬁhﬁB (B, X
: . = -1 IR PE
AT HHK Fertile plant; B.A~E £k Sterile plant Fig. 4 Somaclone 0A15-1 (left) and its hybrid

F, 0A15-1/ZSB (right), showing that the
sterility of the clone can be restored
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FRX R EHITIENR . A O0A MR RS ANTE S, HEH 0A1S-1 BT F, #FR N
KikE, HegEwRWAE 80%LL -, Hdh 0A15-1/ 2B (ZSB) (B 4), gxEFEE
91.5%: B4 4 NFEEMIA F HRMAREF (FLERES0%UTY. ETAH TN
BERF ABAHEST, B4 NRENIHENWEEAREEE, 43 HwkE (DP7AL-I,
DP7A2-0,7A32-1) §J F X 24 tHEHRILAATE , RIFIX 3 MFORE L Bk 0ALS-1 BV OREF
s ke R, B mEA AT K E AL T KA .

RTBAIRE AT N, BEMHATHER SRS LR REE,
LIIXTEBRER NI EREET “ WA ALK, X4 BR,BAZEARNEESRBY
75, 1 DP7AL-1 #0 0A15-1 43 H1F 15 M1 9 MAESHMWA F, 11N —HLMTEH: H
REEUAE R — R S RE (R, NEEH S — SR AT “fREE” (M),
MATIE “REF"WAHESHRIAN “AZL2EEF” . MEMHAREF ME%EWMES>HE. Fl
TA200 (FFS 3O HFINNANF HAE, HF 10 MAESHERMAEE, (HE TA2-0/G0745
TF XMHET, H 16 AH 8 HETH.

R4 THEREE"RR" M F PROETERR

Table 4 Restoration and maintenance of F, testcrossed from restorable somaciones with relevant male parents

) MZZHF Fy &ML Fertility of testcross F
Fe AHERES  WRF HALRBEEAI A BAORHE No.  ANE4EEE No.

I 32 50 A L5 AR A

No. Somaclonal Male parents  Total com. orind.**  of fertile com. orind.  of sterile com. or ind. REEMKRXR
code in testcross™* RorM ==
1 DP7Al-l S REE% 15 (com.) 15 0 RE(R)
2 7A32-1 HiHKS 5 (com.) 5 0 HRE(R)
7A32-1 IR64 5 (ind.) 4 1 REFATTEM)
3 DP7A2-0 G0743 &% 10 (com.) 10 0 ®E(R)
DP7A2-0  G0745 24 (ind.) 8 16 RIgATEM)
4 0AIlS-1 BB % 9(com.) 9 0 HRER)
* W R A S AR & 37 IR Varieties of male parents in testcross are noted in Table 3; ** com. = 4 &

combinations; ind. = BE¥} individuals; *** R = restorable; M = incompletely maintainable, i.e., having fertility segregation in
each combination.

BEBEIAETRET B 7A # 0A FRiR#S 8 118 A B (3 Ay KH,
5-6 At HMEAEN. ERBREZEI Af, KEHRENRELSETN. R, Mo TE
(a1 0A15-1,0A16-3,DP7AL-1 ) 7 10 ARE 11 AVIFAMENETFMET TN, At
HEERMERBEK. LLOAL6-3 X, 10 AR LLEHBEN, HESLRER/A 43.2%, &
&4 21.4%, “F3MHE N 34.43% (BIFBERFTILR) . XTHE T EA B IR, 7A F1 0A BN B R
BMABRVEL TR O NBEREEIZA TR,

HERBEFFF XA E MR 58 4R, 2000 £ R FEFhfE R, /A3t 168 Bk &R, HFHHATHE S5
HRE M AN TREERE LIRS RE (4R 5 0IRE) . AFEIBIT4S, &0k BA 3
ITERERMERSER.

£SBR, R MAHLM R AREHREANS AEMEES 10 A TAL—BHEERHAR
B REAHMAE 145-155d, LEBMMAES ENHMPIRAB AT &% 64S W ELE

NER >prR -1 £ 1% g v . | IR E T E e se0
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Table 5 Sterility and fertility conversion of thermo-sensitive male sterile mutants in R, generation

LLZE Early rice % Late rice o
i 7 i fh 22 ini 9
"7 XE*QE{E@,_‘#-: Pollen Y% +* Seed TEH 44 53 Pollen staining rate(%) yEgde +* Seed
. staining rate(%) . D/M* 7
Plant lines D/M* setting percentage setting percentage
(%) — (%)

30/5 11/6 27/6 20/8 29/8 28/9 18/10 3/11 .
0A15-1-1 0 0 0 3.19+2.82 0 0 0 0 82.26 49.20+9.90
0A16-3-14 0 0 0 1.43+0.96 0 0 0 0 74.88 44.35£13.94
0A16-4-16 0 0 0 2.90x2.27 0 0 0 0 84.94 50.22+7.63
DP7A1-1-1 0 0 0 1. 60+2.47 0 0 0 0 83.52 29.83+7.82 3
7TA3-2-1 0 0 0 0.57+0.48 0 0 0 0 89.08 52.80+12.49 ]
7A8-4-3 0 0 0 0.931+0.48 0 0 0 0 85.62 46.84+9.94 r

*D/M: Date/Month; ** Z53:3 % [ 2845 3E Data of seed setting percentage were obtained by free pollination.

(IS DK TAAULE, XN TRHRZFELENESM LA SHRRE 1 AY)
RITER B R 7 72.88%—89.08% 2 [A), 1B B AZ 85 LR A S0% A, BRI 29.83%
(DP7A1-1-1) , XA BE 5 R J& fo A A8 L& f5 4 A <.
BMHREAERREAGERENRE £ T 3K 18 19 44 40 L % B8 b , DP7AS-0,
DP7A8-2,0A16-2 FIBIXFF LY, R, RBHUKRERL L, T EM 7, EH F, A2

AE, SEATRE R, LR LRSS, H G, MREEGE, MIRRZ B« LU & b
R”, AT TAMOA MEERESRWE, TURXKEERTREESR,
23 %3 ,BHRTER |

£ TA F1 OA e, 51 16 NN S ATl B T XA KL . BN NBEERTE, i
M2 AEN. HEMNMERS TR AR E KRS, WAL HE AR5
A ENENTIRY, 738 B 019 IE7E 3 38 i AR B8 HELE B8 1 B SQA B o, 30 K B
BB R M T X RBIRAERR, AR, AL P e e s mE i f ke
MmAREME (2. W) . XMAEREE ERLFR, Ba] URHEAIEDTTRME.

3 it

H bR KRBT B (IRRI) B 1984 F I, Bl m & 24335 F B Oryza perennis!'®
M Oryza glumaepatula” 20 iR 57 i) IR69700A F1 IR66707A fG, HH T H AT AReE k&
W—EHARBEE LA, BRIMNELEAREEEREES T EMARENHNER, K
PZMAMYRTRERTEMN.

HARTHRE ALK ER . #46 HEMTTHRE, F R, H 34 I kK
MATH, VA BNMERMARE  BESVTIE AT #46 HEHRT N B — BHREE AT
ZHl. NEHEFSHMEIAARTEERFKELMHANNLATRTCEREBNR
EE, (EAEENEME T RE AT ERENG THRE . AL HPIRMAEME (R
BRTAMOA ARG RHEEEHBAMPETHF ) WEaRmEd, NERBHE (F AW
W) PRIMATE R, MAE 18 NREFHMAEINT 2 61 (B MAFTE (TA F 0A) 7 100

T
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ZAEBEFHARRRTETREHRE. Fik, XHEXRESBEEMMGHEX. EE

A, B TEHARREAS LAERIBFRAET RIBKER, MELZXRBRER KR,
BREFERGHESLBERZABFEEHEOREXR., IHTFRARINUBR: BTH
BIRT B R RIET 7A 2438518, BH TA L%, CATEX TA LLE 0A A4 7
BEETERMBEERKENRETHRESE IS, MRS Mk E R
WEBREF? LEMEBERMN.

HX BHTKERE. REMAEIMMERE, AE Tk SR sT Bt « M@
HIRNEFER: ~FRAGHNTHEHE (FHOMRMATE, 5 —FHREUTAES PR
SR RF (BEHOSERERAEL) . S5, HARFEMULZ AR
WMEXETEHEE. BAXERZNUTF, MER, REMNTEEREBIEEMRE
RBEBARN. £ AWRIZ, FREEET GetG i & % B B E g mmig s el 2R
U BE A BIX 2, B K E (R4 M 57 [ 28 S R0 AE R ) 0 38 K B 3T, BT fiE Rk A Tt Y
HAERTEAZFEAFRAERUATTRIE.

FZ.BEHTERRTE. BORBRNAESERENSEMERATE, WX F R
W, ARSI EFERETENAETREGUARE MEHR (KE) . CHEFHREE
T, ERARTESRE NMEMSE A 3:1, (DP7A1-1/DP7AL-1/ B§ % 63) TF, A & 5
AEMEMESEE A 101, RHZRTAHBEMEEFREE (B HCWE) . ARPIRE
EiEsSE, RR SN AR B R EEHEEA T Frol, A2 SCIRIE X R R R Y
TEZEABEBHEAETNLES. BR, ZRFAFTRUENFTHADEFR ASHE L
FEERE R ST A FENL, 2ol 97TA W HERBEKF AT BRXELHINE, HEN1E
FREMNRER, 5H/ BERATFRUL LATE TN R G RAX HT.

PG, BRTIRE 80%LL ERI/KAEN / BEAE R T EFRIE TR R 58S, #ik,
BARB T HAESUERRE R (RS, X FHIX —F S S SR, AP RIERR
KRB R )RR R WA B, X T — 5 I RKIBREE RS RB U5, #56 HAF
7 3:i0)-3'8
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