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BE: UNBFAEEBRATR (BHREAR) B 648 Hithk, BEARSE, KRBT 26 M AR
1969 kEM bR, REBIEM—A (H) WAEEREFE, TREMNS HZMEE, B a) BEE: 7 1 E0
R 41BN REAENK D) AAHE: A VARG RNBETEASH, SREKRSERTHRAK
H, HEHREZREREE; o) AHE: HA ARGREANHE, HH 31EH 27 B EERD
B, FAXERGRPHEERPOER AL LRERKER. REFFROMEPTAR GFHR) #E
A 1.5% MBI E R, AN ASENEB MAS A XFUNERYHF A4S, L3PANE
B, ZH: R, FTREEH 105 MRBE RSP, MEZRIHRIEF—B. Ho 0 4 PR, SPMHBHX
BEHKIENTAEYE, RAUEFTPREENFR. ANRED, HREFAFHHEIHEK I dE
A, BHESNSKRILRA 5.8% UL, WMXT 181 M4H4a, F4HE F AHRALTZHRE.
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PURIFICATION AND IMPROVEMENT ON DUAL-PURPOSE
GENIC MALE STERILE RICE PEIAI 64S BY ANTHER CULTURE

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

Abstract: Anther culture of a dual-purpose genic male sterile rice (DGMSR) Peiai 64S
resulted in 1969 regenerated plants from 26 callus lines. According to the ploidy and
fertility in the first generation of anther plants (H,), they were divided into three types: a)
Haploid, all of the 41 plants in 1 callus line were haploid; b) Uniform type, including 19
callus lines, all of which were sterile during the sterility period, and no remarkable
differences in other characters were observed; c¢) Segregation type, including the remaining
6 callus lines which exhibited segregation. In this type, 3 lines with 2 to 7 individuals each
were haploid. Some plants in this type had higher pollen staining rate and seed setting
percentage. In the control line (Peiai 64S), there were 1.5% of individuals being fertile in
sterility period, indicating that Peiai 64S was not a pure line. After selection for two
generations, their fertility has been stable in H;. The experiments of sowing at intervals in
spring with seven lines in the H, generation showed, the later the sowing date, the earlier
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the initial heading date. It was shown that these lines were susceptible to temperature. It
was also observed that the duration of stable sterility period in the selected plant lines was
longer by 3 days or so than that in the control, and in fertility transformation period, the
seed set percentages from self -pollination in these lines were over 5.8% higher compared
to the control. The characters of Fi hybrids from 108 test cross combinations showed
potential high-yield trait. It is suggested that anther culture is an effective way for
purifying and improving DGMSR.

Key words: Anther culture; Dual-purpose genic male sterile rice; Variety purification; Peiai 64S

KIEFFREEAT R (U THARFERR) RFARLKBH Y RERM. NAHBRE
EPRR 58S, HEBFHREABLRMEBFAUR, BEENERTEZNFRT ZEH.
ZRKMTE, RETKENAR., EFAANET. BASHTELBTFE IE, ERERRK
AE/HAATLANE., EHTFRAARNAGTES —LAE, HAEFHARTBORERE K
. Bt 3R 64S MAEEE-BAEZMME A 1) EMILEEE, BRARM—LEHEHETRS
SRR, AXMET ALY AR AE; ) EEFABRFRERFHIR S, HAXZLHE
RS, HEN A BEERNS”, AERABEZRAHNARY 3) FAN ERE HAE
B, BAMEREE, SHRESRBE., Bk, RPN IRAERHERIE R KR
HRREHARBREALE R.

B ANR—RRET AR EHFEY., EFRAAXEHEERETMH T HE, %
BEEYELEBTRE 58S AW AFAMK REESHMATRECEBRERS T KB
M AERT RN FTERAE LR T RS Ptk REBEUFRT W6154s
& 6 MBI AT KB RN RN T ES B MENE, R T EZH R B A e
BABEETHN—LARERHNE, BEERAARRENAKBZARFTRIEBEIET
BT, 1996 F 1999 4, RATIES M B R &4 T x5 648 I E H, —H, BEK T K
HEER#T TREWE, Mt ENREREEHAS. AUREX-HRNWSER.

1 R

HE  ERFEAREB S RAWE AT ABHRR L, ERUKE 585 HEA, HMMAE
I REMEBERE AN AR ETROBEBATR. IMANETH M TRE AR,

ERE DLMS BFEENEARHRE, BINSAAGASN, Bin24D 2 mg LY, KT
1.0 mg L' MLH (KBAEH) 300 mg L', BE3%. 7ESUHERES, HMKT 0.1 mg LY,
NAA f1 BA £ 2.0 mg L*, ## 3%,

HRMTHEBBIEST HrdrEgicn, BAREH. RERERNEEERERT
BB, MSHERMEN BEERIETROEENR. ENAGAHARNBEEKN H,
R, HAXBERKFNH,AR, Kk, RaR—aGA8NEERE (ERLER) h—&4h

£, MBHARBRUFZIRE. EFOHTELAK ) B8, R, HLAMNE, FEFE
MR AREBF—B, MURRNECRGE. B
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BEMAEMMNSHEES AEDRMETRNENN IKIRER M, SgiHERRaR, HEX
BES, FHRAGEMMAITIAXELHE. EFRFH, DEBRARE 5% LT HHEGK
(), HWEMKITARELER, HETHERGUE. EFEFRPNEN(—&F10-154d
1R) . EHRBHEEKHFEREX.

WXHAG R ZH, CERENETE, BEMEAEFT. REWEOHEKRESS, BB
. REHESR R (EHEEEALRFREMHERRR, 1 G0584 %) A&, FF—N
(F) ERFEHFEER.

EMEHRHME. RFYURSHEFROFAREE 648 I, FHRZHEREHATK
ERFE K = RBRA S MR 63 1ExT A1

2 BREa

2.1 #H—R(H) KHEERR

TR 64S ML, BIEHBH R 26 MAHGRI 19609 %, BMALRSA
40-122 kA%, BRAEZENELUERERMTEMBEAETE. EFSFH(CAFHEI
ATH), BELHEERGTE, TREMNSHZFMER, Ba) 8fk: F-1AHEGR 41
He N AMBEERK, b)) RAEE: A D AMAGRIBATESSE, SR SMEKY
EREYERARE, EMPEAREO0-5% ZM, AXHELEEI%UT. HEERFERER
HE: o 4BH: HACARGROBETESE, Hh3NEH 27 wAMEERLA, 5
Sh, XERGRPHEENROEMAXELREAOHEE, TERERRN 1 TRGRA 72
BB, HEEMN59.0% (F1, A5 3).

®1 BE S H, RWBHABG REFAMYEN LR L ERRATARXE

Table 1 Pollen staining rate and seed set percentage in the H, generation of
some callus lines from Peiai 64S during various periods

BGERS AEMBAEN MY HRELHE
Code of Population fertility in sterility period Pollen staining rate (%) Seed set percentage*
callus lines BHBHRT FEKHms FAEHEFEms% Jun.5 Sep.10 Sep.25 Oct. 10 (%)

1 91 91 100.0 0 0 0.8 56.5 20.2
2 56 56 100.0 0 0 03 47.0 221
3 122 50 41.0
4 42 29 709 0 0 1.6 51.4 18.3
5 40 40 100.0 0 0 0.2 53.4 21.1
6 105 105 100.0 0 0 0.1 35.7 16.7
7 57 30 52.6 0 0 19 43.0 17.6
8 118 118 100.0 0 1] 1.3 61.7 313
9 45 45 100.0 0 0 0.3 58.0 27.4
10 31 31 100.0 0 0 0.7 34.7 25.8

1 118 59 50.0 0 0 1.2 59.0 28.5
12 63 63 100.0 0 0 0 49.0 254
13 58 58 100.0 0 0 0.6 33.5 19.0
14 101 101 100.0 0 0 0 25.8 173
15 56 56 100.0 0 0 0.3 24.7 23.7
16 106 106 100.0 0 0 0 33.0 15.0

Peiai 64S (Control) 200 197 98.5 0 0 0 439 18.2

* AL RN T RS EAEMBIE. Seed set percentage from self-pollination was calculated after fertility
transformation period. T=Total individuals; ms=Number of male sterile individuals
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EEEENE, WEREEROA 1.5% OREITER. SEFHRRETEOTIRER H,
A BERT R L, AUIHNE 64S fEfE LIk M, RN, TERBE M o K
HURIE 22 J A ) 22 R 2 7T AE S BURH R M0 Sl BRI AR 2B 1L,

£ 1M MBAAGRENSERE., EATY, SERENETRNEEMTFERZE, RE
WA ARG, DUREWEE., B9 A LAFE, . ERREERMERAR, 9
A 25 BRI FE L R T R AT L. 10 BUERMER, BRRaRERIAT 61.7%
(£1, 228), HLXEE 17.8%. EMER, ASHAXSETREE20%UE, BRHN
31.3%, HXIEBE 13.1%. LHEH, H AREBEKMGETEEREEI A 26 BE 10 AWZHE.
HiE H, RS R G R AN TSRS EMAZ H, BHEZAMNER, EEMERHELTL
2T, ETINEMRE.

22 EMETHARRMRENARSET

St H,RERFHBHEK, HAH 189 MR, SRR OKEL. HAEATHHA
THEY 100%, HEATELA—%ER, I MBRKMARSBREAHT, FHEERNAKA
R LRTEY Y 25.0% (1998 4E, AHHXELRN 16.3%), LR 8.7% (HEBIIAR
d), HEETEHAHEEEEE. ST -SRRAERTERTRHES LORME, (UEET 105
N, 25K MELE. »

7EH,AMEF), 6 H 2 ARmEM. HEzE, e MEkERMERER, FRIE?2
(P 8 MRAKSIE). TRUBED, XEBkERYRABTUNREEF -3 FA
BEMNERATELRYETAR, BIEY 1.08%, HWAEK1.19%. %FE, HIAPAFE
s bk, EPPHRENRENE OB 2SS AEFRERENE, EHAFHFLIS AL
. ERMER, SLURHEMBMEERE, BREN45.53% (KRS 3592), HxR®H
19.03%, ERBRPBRE.

%2 B%E64S H, RNBABRTHHR B RBNENREERAXEXE

Table 2 Pollen staining rate and seed set percentage in the H; generation of some plant
lines from Peiai 64S in sterility and fertility transformation periods

KES A E I Sterility period B ¥ Fertility transformation period
Code of kY a2 bR ER BRERRER BARFLE
plant lines Pollen staining Seed set percentage*  Highest pollen Seed set percentage*
rate (%) (%) staining rate (%) (%)
136-1 0 1.23 £ 0.10 514 T 3122 167
1362 0 2.06 £0.21 46.7 29.90 + 1.03
1363 0 1.33 £ 0.18 50.2 39.34 + 145
3482 0 1.08 £ 0.11 57.0 37.54 £1.17
34383 0 1.12 £0.12 40.8 32.86 +1.27
3592 0 1.20 £ 0.13 55.5 4553 £ 193
40-6-3 0 1.23 £ 0.11 489 38.04 * 143
85-5-1 0 1.32 +0.08 59.0 42.80 +2.76
Peiai 64S (Control) 0 2.27 £0.08 45.6 26.50 + 0.48

*Seed set percentage from self-pollination



312 Pl IR L 2 4R 8%

23 SHERENZES

it H -H, R, ®F ZHNA, UEPF I IMIRRASHENR T4 2H7
Af22H, 38 AM23 B)#HITHMN. RFHBWHCREL, HEBMANEE, FPNE
B (ARG EARE) EaKIENBE (BERIID), RUTEFTHREENE
M. FRIFILT 38 8 BIEFM H AR 7 DR (5 200 Bk) MEHRBRMBEARETE. K38
A (DHABHEEE(REEER BF—30 QQEEEG HAWEMN, 4 AWEHEHX—
#), |WIGMINEME, BEAIN 87 d (85-5-1), LM 5d, BKKN 92 d (40-6-3), HxtHEAM
F; )REAFHHK, BKM 116 d, XK 3 d (85-5-1); (4) MEFHH LB L P
R AL LRYIRE. BEBEFEHE 95.6% MU E,

Mo, HAAERERLEY, HBHMEE2-3 cm, BKIEFBEKY 3 cm, BRHRBE
Z (PRI, HHTEE LR,

%3 IEE64S H, RBETHMHRERYMBE FERRBMAZALR

Table 3 Duration of stable sterility period and seed set percentage in fertility transformation
period in the H, generation of Peiai 64S

B REXREH HiEs _
HES PN Stable sterility period Fertility transformation period P
Code of — Days from ) gy g BEIEH PE- ot
plant lines  sowing to ", (T xg Py S gt
heading ©M) Duration*  Highest pollen Seed set umf(()(;r;uty
@) staining rate percentage** °
(%) (%)
13-6-1 88 3/6—25/9 115 48.6 36.7 1.78 99.3
13-6-3 90 5/6—26/9 114 57.5 492+ 1.34 97.8
3482 90 5/6—26/9 114 443 31.1% 1.53 98.5
34-8-3 89 4/6—-26/9 115 59.1 49.11 1.97 98.5
3592 89 4/6—26/9 115 63.5 51.5% 2.50 97.2
40-6-3 92 7/6—27/9 113 48.0 354+ 1.66 95.6
85-5-1 87 2/6—25/9 116 51.7 4521 1.86 99.9
Peiai 64S 92 7/6—27/9 113 40.5 253+ 0.91 99.9

(Control)

*REFSEREUERAEERT 95% HitH. Duration of stable sterility period was calculated
when the sterile pollens exceeded 95%.

** Seed set percentage from self-pollination.

EHAR, WXT 108 M4HE. FAREHEGFME20-50 %A%, R4{FIBTHSP 134
HEWRZHEROESE, UEZRBRASHAZHERESR. TUEFH, SHAGHNERME K
AL 1.4—558; BAMEK 24.6 cm, K 0.6 cm; B/MEK 19.9 cm, XA 4.1 cm;
BB R IR 30.5—89.5 K, LRI IEE 15.46% —24.36%; {EFREILAHED2.0—
6.9 g. HMTTRAEN, ARXBREWIHSUAKRBEANSREE, SEERMHRERMTR, o
5=RKAMAHEE.
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%4 BE64S HMRZEE F, REIREMR
Table 4 Agronomic traits of F; hybrids crossed by the H, generation of Peiai 64S with some strains

HE A MO Bk Bk BRI/ gL FHE
Combinations Effective Panicle Grains per Seed set 1000-grain
panicles per length panicle percenage weight
plant (cm) o) &
13-6-1-1/G0584 10.0£ 2.0 218+ 1.0 2357+ 23.7 88.96+ 0.50 21.4
13-6-1-1/G0776 13.5% 1.3 238+ 0.7 209.4 % 22.0 9436+ 1.08 24.2
13-6-3-2/G0583 9.4+ 2.1 23.7% 0.6 219.8% 25.8 91.45+ 3.56 21.6
34-8-2-1/G0522 108+ 038 202+ 0.5 208.1+ 16.7 86.45+ 5.43 24.0
34-8-2-1/G0554 98+ 19 21.8% 0.6 213.0* 6.7 88.80+ 2.39 21.4
34-8-3-2/G0751 122+ 038 224+ 13 229.1+ 28.1 85.60% 5.33 21.7
34-8-3-2/G0675 9.8+ 0.8 23.0% 0.6 2145+ 23.2 86.29+ 5.50 20.6
35-9-2-1/G0745 102+ 1.8 215+ 0.4 209.1+ 20.0 85.79+ 7.16 21.6
359-2-1/G0691 11.8% 20 222+ 0.5 2127+ 18.7 89.52+ 3.27 23.0
40-6-3-1/G0584 13.5+ 1.3 217+ 0.6 210.7£ 15.1 85.76 = 7.10 23.5
40-6-3-1/G0656 120+ 14 19.9+ 09 206.3+ 17.5 8546+ 6.34 24.4
85-5-1-1/G0776 11.5% 1.0 244+ 0.6 2653+ 26.3 92.76 + 1.29 25.5
85-5-1-1/G0731 10.0% 1.6 24.6% 0.5 248.7% 16.9 89.75% 2.17 23.0
AL 63 8.0+ 1.0 240+ 1.2 175.8% 20.0 70.00+ 4.50 27.5

Shanyou (Control)

3 e

EHEFOFRELE+SEAFEATERLES. ZWFEYWBIRIEN, hEZERE
BE MR, 80 % LA ERAEH, BRI AT LA HR S 0 B A R AR T PR 3 1 R A0
B BRIEEPIIMET 484 MERIEMEK H, (AR, HESWAMPIRER, IELFEAFEHE
WAL TR B RN SR IER R Y 90 % RAGH. ALRMWERE LABIRNS
BRYEHK, WBRTHEFSEEERT BB, 0% EAMBEKBEF—3. EHik, %hH
BaEEkEEERRERR. AER LY, MERMEREPRERRNERERAAH, X
i BmEYN, EH ARBKTSEE(BKR) . HABKRTEFEMETERENKRRMUE, H A
PATEARE; B3 -4RMEE, TURBUFEME (ERFTH) . REAFTHEKRMEMYK
R(EFHREY) LEKARRBERNFFAR. 4%, PEANARFHENEREBEEZR, &
() ERH R, BEFERPERAHHERSHTRIBAFTENARER. ERN
Wk, ALRMERERREEBEN.

WA, FARORAMBMEFRTR: BkEE- RERK A RELE-~ BEEM (K
LFRF) — JRER— JRRp— HRE, X RBHHAIAIRY . (HRRAZ RIRREXRBOENFEAR (0
B 648) ., EHBEAAMEBRKK, RAFARAEENTENARRTRABMERE, Fh
R BT AR R R B AL, FURANFAREK, FROBEY. FHACKH, %
HEFRAAMBNRERERR, TERNEFRAE, EMTUREREAMERFHAR. ET
RERRUX—RRBARMESBFNERSE—PBIR.
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