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A2 E ) BERSERATABES MY FENEEN:. 2MFRERERE —IAFEN.B
AFHREBRERRMAR, L W6111sfl WolSsHFHEHBKR, RPN AT REEREEA —IMKE
A—MTEH, KS—INRH-AHM, KS—14 MKRTFH. ERE, 7001s, N5088s, KE 58 71
S90S EI HHRE BT THMAR MAKTIMATRNBBS KL ER. HELERN: 7001,
N5088s, 8902s, 7#%B 58s 18912 A, KAKXSTAFHRBAEYWAK, BEALATATY
ﬁzéﬁsiﬂﬁﬁ—ﬁ*ﬁ. W6154s #1 W8013s, 354% 64s, KS—14 F1KS —9 HEKE, W6154s H
W8013s s F S iR B 7 24 ~27 C (6], KS— 14 AR 64s M7 21-24 C .

*@i7: KAM BE: BESHASR THER

A ERERZREE WAL R) B & EHEARF KR (Photoperiod/temperature - sensitive
genic male - sterile rice, fi# P/TGMR) MA/E®, REMYFR T —iitt P/TGMR # 8, Kk
LA ARZH HERE BRAENARENEAN S RE RETHEY. ATEXRATRNT
I REANREENAE, ERARBEEARAESKET, HESRRARRMA. &4t
P/TGMR ARBEM MKW EURATRAS ., A I0E i HESHE M FOLR L L FM &
FREMNNBRXOEEEARABRERSHE, YEBREFHNAGENTTRBH—LKE.

BRI DT 35

FiA3tH 12N P/TGMR, H A3 MERFM 9 MHIE K, BHRR 58 BATK.

MissiaigsM M 19914 2 A 26 Hi2¥# 4% P/TGMR # THEM 15-20d & — 43, 2
9F 11 Bik, #1681 . £HENAE R 20-30 M54k, 20-30d g, HHABHETH
b, KESERKH., HEMHBEIM 1 -3cm R LM S- 10 RFELEEBZREGRA, 1%
L-KIRRAET 100x SRENTE. FAHEENER RBREFEERANELE,
MRS 2-3d —K, BK3-5tk.

HRSETKEAXAMLE HPTGMRT6H2SHEZHA20H, 9A21HEI0

“863" BT AR B LIk
1993—12-21 WH#; 1994-07-04 &E
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A 23 H#TRRKERLAE, KAAHEEAABR 10b B 5x 500w HFTH#M7E 6hoti, EH 4
HEANKAE 100 FETEXNBEES., BTHNABHBULSFHRY, AR EAFRLTES
—RBERES UM EAEREITHRAMLAE, 438 30d EMEERTHESRMER, UHR
MEZRBERES AR EL T AREEAPT.

KARA6h/A)TARRELE BRE—NHERESHEHR BHEHAR, FAIRR
£ (ngK=, Conviron E15#)hAbE B, MA MK 16h/d, XBKTF 1600Lux, BEF
BEELD, HHBESHA21C, 24T ,27C =F, BREASER. 30d GRETEREKIFE
K.

FHERENYMS HTPTGMR FU#ERFTHREHITE — B3, BRE T FRESMK,
FZRB"PRERSEFREVEARER. ARRAUERTEYE, BURTELRHITHEE
Ao REBEEBRDT 3%, BXEXELT 1% MIREF, HKFFANTF. Hb, EXER
3—40% MFHFEH1-20% BBIITF.

®1 AISBRENREEE.

Table 1 Temperature conditions in growth chamber
gt 8] B Temperature .
Time 1) ) 3)

6:00-8:00 19 , 22 25

800-1000 21 2% 27

10:00—14:00 23 28 29

14:00—18:00 25 28 31

18:00-20:00 21 25 27

20:00-6:00 19 21 25

(t)

Mean temp. 21 24 27

BEFHEFR, Step operation for temperature
RS540

~—. P/TGMR M BE RN :

Zik 12N P/TGMR F 1991 £ MEBRZGTHEFHERAR X2. TR, ﬁﬂP I RE
ATREENENTHIBTEATHE - HEHEMN U ANMAETRERSHATETENE ik
B, KS—97 2 BRBHEASTRLE —HHE; KS—-4FSAKE 10 APAZAMBERR
H— THEBE W8013s ME—HR M EB BN A MET,

MEDNTE—HBRBWINMNBTREESEE-IMKET—NHTEY, HEEANERER
BRI @1.1% UTF), BRERNERE (6-21d). £EZFE, EFAFABLAARBENME,
HATHEBRELEIT% Uk, AXELR B W6llls MW61S4s BE RN HE T 1%, #FM
ERAMBFREHAFTUHERRE BEANAERKREEREK, 8K 149d, B4 76d, HEZX
73d. W6111s 1 W6154s ERF A ENEK (& 3), RERBIFE M FHELRKRTFI%.

g




102 R WY R w28

LW, BKS—144F HENAREEBEGTEY, AFHKABEFBRRESR. 7001,
NS088s, & B 58s #1 8902s MR FHIMER BB BT 44.8%, BRELERRT 25.7%, am
B (11-23d), EEXANRBERES NRSBE—ABABNTEY, TRERIRE.
W6154s, W6111s, W8013s, KS—9, 8912s, W6184s Fldk % 64s EETEHNESLERERT
46.8%, EHAXEEEMET 14.5%, BUFPHAKE, MBS HEN Q0 B $4a)
2. ERXIARERRSTHUERMKE, TEHARHUE.

. P/TGMR ZEXH RN E LR

ﬁ 35%T 84 P/TGMR 1991 iﬁﬂfiﬂéztﬁﬁﬂ”ﬁﬁﬂl’i%ﬁﬁi&iﬂﬁ& X 8 A4
FEANEEARBERT RS, i W6lsds 7l W6llls s EK, BHAKRHHR. i
ERRE. BN 1991 ES RN, 6-8 AWABENB28TC, BH6AIHEIL HYHE
% 4 AH{ER(25.1-263C), XWHWBIET ITMREREGCAISHEDT HE 0 FH
. 9 H 28 HE 30 HWHIEE (21.8-249C), MFET KS—9FFEZE 64sE 10 A9 H WE
MR (E2), BHRELSKRBREMNEZNI-13dER, R THUKBERETENEIELET
BATEAL I 5 40 T R E W S R

3% 2 AT L 7001s, N5088s, RE 58s EREH AN AXELEN 0%, KS—14 5 H.29
AZ 108 1 BHZEEXEEREY 0%, ERENEAETPAFTERE.

£2 EMRKHET PITGMR ZE-MAHERR (199D
Table 2 Fertility expression of P/TGMR under natural conditions in Guangzhou (1991)

WREH rEW BAEH
#H First fertile period Sterile period Second fertile period
Materials ZE:] bi% ] B R AEER AXHLE  AM ERER EEdnps
Dates Normal Dates Days Abortive Self seed set— Dates . Normal Self seed set—
M/D) poliens(%) (M/D) pollens(%) ting rate(%) (M/D) pollens(%)  ting rate(%)
7001s 5/13—5/29 32.2% 20.7 6/1-9/2 94 997+ 09 0 9/4—10/25 725+t 24.6 395+ 254
N5088s 5/27—-6/3 283+ 174 6/4—8/31 88 98.7% 2.3 0 9/2—-10/25 71.1% 200 358% 232
Nongken58s 5/18—6/4 364+ 13.5 6/7—8/30 84 99.5% 1.1 0 9/2-10/25 728+ 15.7 272% 213
8902s 5/19—6/4 223% 157 6/7-9/11 96 99.0+ 1.5 0.6 05 9/14—10/25 44.8% 309 25.7+ 19.2

W6154s 5/15—6/4 347+ 29.7 6/4—9/28 116 98.1% 35 12+ 09 10/1—-10/25 383+ 367 145+ 104
W6ills 5/25~6/15 249+ 183 6/15-9/23 100 97.1% 4.2 21+ 19 9/28—10/25 30.1% 213 '133% 89

W8013s * 6/25-9/14 81 999+ 04 07 03 9/18-10/25 229+ 194 781 7.2
KS-9 5/27—10/9 135 98.1% 40 09% 03 10/14—10/25 468+ 369 7.1 57
8912s 6/4-6/10 150% 14 6/12-8/27 76 974 47 0.6+ 0.5 8/29-10/25 373% 275 58% 56

W6184s 5/29-6/5 133 24  6/7-9/23 108 974+ 69 06t 0.5 9/28—10/25 17.8% 13.6 57 45

Peiai6ds 5/13—5/27 411t 365 5/29—10/9 133 98.8% 2.4 0.03% 0.02 10/10—-10/25 32.1% 49 20+ 14
KS-14 5/29—10/25 149 99.5% 20 0.04% 0.03

* BB RMEBE—HRN
The first transformation date was not observed due to sowing late for W8013s

&
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£3 P/TGMR EXHMAK AR (1991)
Table 3 Fluctuation of sterility of P/TGMR during their sterile period

# H ¥z A H B &KX

Materials Fluctuating dates (Mon:/Date) Self seed setting rate (%)
8902s 6/25-21, 9/4 12-1.9
W6154s 6/15-21, 78, 8/27-9/1 13-38
W6l11s 6/15-27, 7/1—11, 8/27-9/11 1.0-115
W8013s 6/27, 8/27-9/1 0.5-2.0
KS—-9 6/15, 62327, 8/28 0.9-3.0
8912s 8/25—27 1.5-2.1
Peiai6ds 6/15-19 12-18
W6184s 6/15—18, 8/18, 8/31—9/3 11-27 -

. P/TGMR BiE#i% ‘-‘Jﬁ'uma’laé?ﬁ

xﬁ;wu KS-9HMBRE(GH27H), W6llls BB (6 A 15 H), #HEX19d, BEHE6
B 4. 199145 A T4, THBHTHRRZE29.7C, 5H20 BXTF 50Lux LR HEX 13
ANBE 364, RAEEARERKEREAIAFOER. REHP 891258 A 29 H) BHAL,
BRE KS—9 MiE4E 64510 A9 B ), KS—14 AR RBARTEHEH. 8902s, 89125, 7001s, N5088s
MAR S8 B 487 9 AP, MEEHEBEXRF RN W6154s, W6llls, W6184s Fk
B 64s O HEE 10 A LABERTE. MR 1 BAT SOLux (% ERKEHEN 124
B S74y, 9 H AN BHERMK28.4TC, 9 A 23 HKTF 50Lux KRB EFEE 12 /06t 24
4, SR THMENAR264C . XRTEBRSHEMLANSRENREEEEER, BE
AEEMEEAPERBR, MASHELRE R R EEAENER.

M. P/TGMR ZEXEMSBELETHEMERN

1. BREETKE A 43E

YO AL E (PRDBIE H YR 28.8 C , BIREABAE PhDERAIN 247TC . &
AEENBETHEEANE 4. LR TR 7001s, N5088s, 8902s, & B 58s # 8912s 7 Phl.
Phll &b, KA SEAAEEFHEREYE, KHESEAET, SERSIETRF, FHXAR
KEZHEKA; {8 PhI M PhIMERLEEAXELRUAZS, PhIl FH PhI & A THHERK
FEN, VUGS ETHRETZRERW, REAMNEE THFEKE. XAELTIH
BEE—, 0GR XAMRAT PGMS /KBAHEE AL LLREUR.

W6154s, W8013s, KS —9 FliE 4% 64s 7E Phl KRG H A BEHAE, RURAFHE—TR
BERSXEAMXERKA, Phll P ARKEHABEEURE - EBEKE. Phl 5 Phll THEH#
E5 5%, XURKLAERANBEREBRTFHAEAMNEIERRE, REAESAE, RETYTH, B
M, XIARERZHITIINBEEEARE KA. '

KS- 14 ELELBERHRE. SHRELEESIWER, RAEPH EPAI K4 TH AR
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R4 ARBETEXENMLERE P/ITGMR MW %R

Table 4 The fertility expression of P/TGMR after the long or short daylight period
treatment at nature temperature

BW—PLAMLE First photoperiod treatment®. XX AMM4I Second photoperiod treatment**

- g aLE XIS F LS - kAaSA
Short day treatment Long day treatment Short day treatment Long day treatment

Materials — Eael  mxamE  EXAR Axsss EXLR AxaxE EXER AXAXE
Normal Self seed set— Normal Self seed set— Normal Self seed set— Normal Self seed set—
pollens(%) ting rate(%) pollens(%) ting rate(%) pollens(%) ting rate(%) pollens(%) ting rate(%)

7001s 68.2+ 155A 165+ 121 03+ 07B 0 31.2% 24.3C 509+ 213 L7 12B 09t 04
N5088s 668t 12.6A 15.1% 3.1 041+ 04B 0 78.5t 14.5C 65.5% 143 09+ 07B L1+ 09
8902s 746+ 9.1A 287+ 127 09+ 03B 03102 80.7% 16.1C 449+ 331 1.7+ 13B 01104
Nongken58s72.6+ 16.7A 164+ 125 01 03B 0 77.2% 16.0C 26871 23+ 17B 0.6+ 07
89123 629+ 353A 12,1+ 8.1 41+ 27B 0 66.2% 32.2A 329+ 308 06 1.1B 0.6t 10
W6154s 04t 09A L1+ 0.9 05+ 08A 1.1+06 69.8+ 28.6B 22,1+ 145 70.3% 20.6B 16.0% 2.6
W8013s 1.2% 0.6A 09+ 19 09+ 07A 0 43.6% 39.7B ° 109t 154 384 40.6B 119+ 104
Peiai64s 1.3% 0.4A 0 0 A 0 31.3% 23.1B 74% 44 20.0% 29.3C 1.9+ l./O
KS—14 0.2+ 0.6A 0 . 01£02A 0 01034 0 0 A0

KS-9 0.2+ 0.9A 0 1.0 1.1A 0 21.3% 54B 3.7£ 25 19.3+ 48B 3.1+ 25
W6184s 1.9% 0.8A 0 02+ 04A O 21 '

Fl—#HEHAFERE 5% KTFLEEEFESR
Means with the same letter within each row are not significantly different, according to Ducanwall Multiple range test.
* June 25—Aug. 20  ** Sep. 21 —Oct. 23

£5 TEERRLENPTGMR HitXR
Table 5 The fertility response of P/TGMR to different temperatures

B ¥y A H 38 By A

" Mean temp. (21 C) Mean temp. (24 C) Mean temp. (27C)
Materiss Mo Seiaelin- Nomnl  Sebwebua-  Nomal  Sof sedei-

pollens(%) ting rate(%) pollens(%) ting rate(%) pollens(%) ting rate(%)
7001s 09+ 0.8A 0 0.7+ 0.3A 03+ 0.2 02+ 04A O
N5088s 0.8+ 0.6A 03+ 0.5 0.7+ 04A 0.2+ 04 03+ 07A 05102
8902s - 08%x07A 0 0 A 0 0 A 0
Nongken58s 1.7% LIA 04+ 03 0 A 0 0 A 0
W6154s 813+ 182A 512+ 192 651t 17.3B 39.2+ 173 0.7+ 0.5C 0
W8013s 820x 124A 108t 55 209+ 7.6B 68+ 4.3 0 c o0
Ks-14 854+ 142A 31.5+ 137 1.7% 09B 08+ 0.5 0.9+ 0.6B 0 '
Peiai64s 31.5% 142A 68+ 4.2 2.1% 19B 0.5+ 0.3 0.2+ 0.8B 0

HERER4, Fote is the same as table 4;
JHadsk 16h/d, Daylight length: 16 hours a day.
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REXRFBEITUHTMAMHER, MHBEHELRFTE.

2, KBXEAMTARBELE

AL#EHIXM 16h/d T AFBELE (& 5)FH, 7001s, N5088s, 8902s MK B 58 &
21C, 24C, 27C THAFE, MHEKHBTHN - CTRERNEAR, AFELHSEEZ R/,
M W6154s, W8013s #£ 24 C Y EH M 27 C AR ER®, HHEIHTHARYESR
BRI 24-27C 6, MBERMKB21C, ATFHS# S MR, KS—14 MIFE 64s &
24 CH22IC TERAFE, 2Q0CABRAEBERFRAMNTHKE, TARAFTHELRNESEEE
21-24C fa].

i o®

FHRWEAN 2R EHRR S8 HFMR, RUSTHTRANBEERARA. EFAFRES
MO FHRARRIHA, AFERBEEAFTVUHNATHRERZ, MEETAEROHME, X
R AT AR MRS, KRaY BEEY SRSV SRS ERNR SR RREK
EUFRBBARFKER, 38 P/TGMR B{EH RATRR N .

RIRBARR 58s HUNHFHEMNZAMERY, ExXANWRIBENEAT. £HRRA—
BERBLAE P/TGMR ZBEE W/, BRFEMESANEHEE. ATSREFHR B KEL
BHARERSRMENEY, SATEENASEATATHKEBRESAYW. £ P/TGMR
RERE—SHNEARIANARERNEHE. HFRBEATFRAARTRABESARMMA. &
S xR BE BOSE R AR 00, MERANYSE P/TGMR B 432 18 B 9 1 10 78 [ ¢ SR B3 24 4% G 4% 3iF 51

© MAERNEER.

IREESEBRANBUBRB/EX, NEFEEAENS, UESRHLM, RERBEY
A, Hit, EAHMERRER 6 A haiiiil, DAEHMHALES AR, BERB 6 A
LAy, 1991 FEBREXSHAR, B W6I111s 1 8902 AARATXER. HEERET g4
HIRBERRBLY, ARERAAEENREATNEHEES, EEHRELRERNATR S
RE. BREHAE, XEEAFRARXE_HBHMEARE I A LAEAEI, SRR E R
ZHESASTH, MESENTEZHEI AdH. EEEAFTR, BEEBRFTHESBFEK
FIRE R LRIE B PR '

BEMTE, EEEAFANTEHEARSSSAYN, RETUERSEME S5
WR. BE, NSRAHFFERE, 7001s, N5088s, 8902s fIRE 58s XL BT EMNTHT
HE Ry, BREME 108 20 HEl, BWAE MBFSEREEBER. SRBRBEERATER, 1§
FREREERKN KS— 14 F3%E 64s TE HAKEEHUBREE., EHERX—FAHEEH—5
MUEE.

il 7001s* i W WH AP B BtA NSO88s®, T B 58s*, W6lSds, W8013s, WG6184s 1 W6llls fa Hidb 4 & A
BERMESTH A, 89025 71 8912s BRI AR EWRGFH, 548 64s MR AMP LR, KS— 14 FMKS~-9 B T RH B
MEEFREM. W * SHHIER, KRR, ‘
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FERTILITY EXPRESSION OF PHOTOPERIOD
TEMPERATURE - SENSITIVE GENIC MALE - STERILE
RICE IN GUANGZHOU AND THEIR RESPONSE TO
PHOTOPERIOD AND TEMPERATURE TREATMENTS

Zhang Mingyong Liang Chengye Huang Yuwen Chen Baoyuan
(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract

The . fertility transformation of 12 lines of photoperiod/temperature —sensitive
genic male—sterile rice (P/TGMR) in Guangzhou and their responses to various
photoperiod and temperature treatments were studied. Experimental results showed that all
varieties possessed a sterile period at natural condition in Guangzho'u, but the stability and
duration of sterility were different among 7001s, N5088s, Nongken58s, 8902s, 8912s,
W6154s, W8013s, Peiai6ds, KS— 14, KS—9, W6184s and W6111s. Fertility of W6111s and
We6154s was more fluctuated in the sterile period as compared with other sterile lines. The
fertility of 7001s, N5088s, Nongken58s and 8902s were higher than that of others in late
season. Nine sterile lines showed first fertility transformation from fertility to sterility in
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early season and second fertility transformation from sterility to fertility in late season.
No obvious fertility transformation was observed in KS-14 during both seasons.
According to the results by various photoperiod and temperature treatments, it is pro-
posed that 7001s, N5088s, 8902s, Nongken58s and 8912s belonged to PGMR (photoperiod
sensitive genic male sterile rice), but the degree of their fertility restoration was slightly relat-
ed to temperature under short day-light. W6154s, W8013s, Peiai64s and KS-14
‘belonged to TGMR (thermasensitive genic male sterile rice), and the sensitive temperature from
sterility to fertility was different, it was 24 —27 C for W6154s ;nd W8013s, and 2124 C

~ for KS-14 and Peiai 64s.
Key words: Photoperiod; Temperature; Male sterile rice; Fertility transformation




