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GENETIC OBSERVATION ON THE STERILITY OF
SHORT PHOTOPERIOD AND LOW TEMPERATURE-
INDUCED MALE STERILE RICE
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(1. Dept. of Agronomy, South China Agric. Univ., Guangzhou 510642, China;
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Abstract: A short photoperiod and low temperature-induced male sterile rice Yi-D1S was
crossed with some rice varieties to examine the pollen fertility of parents and F, under
natural low temperature, and to investigate the fertility segregation of F, and F, during
stable phase in sterile line. The results showed that the stability of fertility in parents and
F, was affected to a certain extent by low temperature. Besides the sensitivity of male
parent to low temperature, pollen fertility in F, was also related to some .other factors, and
the fertility stability in F, might result from heredity. The characteristics of male sterile
Yi-D1S basically accorded with genetic mode controlled by two pairs of independent major
genes, and was affected probably by many minor genes. It seems that the two pairs of
restoring genes corresponding to this two pairs of major genes were different in genetic effect.
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45 AR B AR KA (Oryza sativa L. ) BA+EREHERBFAREN —XERAHKER
BREKEE SRS HENHHEY, X—HREESYELTEERET - TE~ FEH
FHH, —EPARASARENY, FANSHBRAMOER, WHTHELKERHEH
B SR R AR AR S KSR TR S, AT G IR A Y, B
WERE AR FAEY. ARRBUERERATKBE DIS bk, MEHEAFTHY
MR REFT A, AT R T A PR R R IS R R,

1 #HEETE

BEDIS BHITEEREE MMM “B-3” 5B OB AXNERPREFRIMHEL
BEBEEERTHERY, 20K, ZHHREERESRE, BAEF—3 E-4#RE
fH, ZER—EHRERE, UEDIS 38&, 584, ¥4 %, 1§ B, X3 25, EP431
sz F,, A9F 1997, 1998 B4ER A BB FHE BT RER F MR T HEL. HFT
1997 ERFBEF BTN BEAET Y EET S HSHNF, BEAKNE RSB, AEDIS/E
5. B DIS/ %k, E DIS/ BHFSHAM F, Bk B I FHIES (ERTTHRE >80%) K4
FHkk, FI9NERFATHHREATHRILET ERANFESH.

S, BEAKRRAERTHER I ELESEWMTE. ERFHRE: RHEXEMHb
13-23 TR MM 3 -6 LBEA FAARERE, BRHEHR3I-6 RBRREER. H2%
IKIfefa, 10x10 EEMBTHIHERTHRE, HEREE, KXDE¥, RARMHINIT
WIEETE, ML HNE (BFERK. BWMREK) . AwkEN: DR, SFEE.
AL MBI, FEAKEESR. BFUE. #HAME/S EAFRENAREHR, B
HEF. HHREEDN MUFRRALRERIBHIAET KR HHRREH. #RE, FREB
EYBUIECIN-27 N
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 ZEMAFEENEER, B DIS B M EBEMaME, £ H-FFRANEN
ARE—~ TE—> FEME LGS S, AN cRRZRRENEAZR, EREEHATH
PP TR, MASMEREELARF NERTENZA(ED XY EEEFH(E
BERE) A4 T, FAHXANABEARGRF HERAEFTE, EREEHEMRBER
T, BHL2BATH, TREFEMHAEEEZR. MEFRLHP, ESHTRIBER
X, BHWTHRIEES/D; £F $, EDIS/RESMTHIEERK, HDIS/HENTRIEE
B, BARASF, WEHREEENMTHNT R—Fad: F HFERAREOHH, K
RAF R WERRE (WE DIS/FH), HEXATUARE, WhHRABRIKF HFELAR
F(WEDIS/ B ), BRAFHESEIRENMEMELASHE DIS RARLK F, FHEBA—ER
% (WE DIS/EP431) . UMl F WEHREURT SRXANFHRERF R, TEMEHRE
HEAX.
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£1 LNERFHNEHAENR

Table 1 Observation on pollen fertility of male parent and F,

KA HPF* (%) in LPF** (%) HPF* (%) in LPF** (%)

e —— F ———
Male parent 1997 or 1998 1997 1998 ! 1997 or 1998 1997 1998
B Zaozhan 90.0 11.6 442 HDIS/R Y YiDI1S/Zaozhan 91.5 11.3 50.0
%% Changyou 94.0 683 593 EDIS/#R YiDIS/Changyou 92.5 183 43.0
% Teqin 97.0 §83 860 EDIS/A¥# Yi-DIS/Teqin 95.0 85.0 75.3
BB BoB 96.2 86.0 EHDIS/EB YiD1S/Bo B 90.0 53.0
SUH 25 Shuangchao 25 91.8 83.0 EDIS/MH25 YiDI1S/Shuangchao 25 91.8 70.0
EP431 933 85.3 HDIS/EP431 Yi-DIS/EP431 92.0 35.0

*HPF: B#EMFE Highest pollen fertility; **LPF: Z{LEBM/ENRIEER T Lowest pollen fertility affected

by low temperature.
22 FHHEESEHAE

1997 FHFRETEDIS 5 6 MARABINF, HA Rk ER TS BRI (X
2). REEAFEESFHEXRE, HP3 MBENF,ARFHENAELCRE: T8) B4 1115,
BAA 2 MEREHER, B3RP REFATENAELEAT 135 115 ZH, XEHE
FAEHMETRSRETRAFAER, HR2TR, XEF,HEHT—HIs 0 E R ELS)
fi, EMZARERASTF, MHRF. (RFERUTFREKNLAESREPUHBRFES
R, HEF HEHRCHMTRIA, FEERAREN, HMEF, PAFMEAFTHREERD
(WE DIS/#H#E); MF,RXATREN, HFEA4BIFFTEEAFHRUERE (WE DIS/ &
H), X FHNETHREHERIATREATREAEFREN. AR 2AERTURN, R4S
BP AR L V] F kAT B LB R I 418 (IE DIS/ 8%) P E Ik —E AR R Tk, KRN
EF KT R E P, SRR R A — B, T BT SR F7E RS RO R AER.

£2 RLEVERNSE
Table 2 Pollen fertility segregation in F, population

na AE:.THE
o BT ARAEB AT He R X A 4 BBk B No. of individuals located in Sterile:Fertile
Combinations section with different percentage of stained pollens LB BigH (XY
% 0—5 5.1—10 10.1-20 20.1—30 30.1 —40 40.1—-50 50.1—-60 60.1—70 70.1-80 >80 AC“'lal Thcoretical
ratio ratio
HDIS/ B4 26 9 16 14 15 16 20 19 20 33 '26:162 1:3—1:15
Yi-D1S/Zaozhan
HDIS/ ¥tk 22 1 11 17 13 19 16 16 18 53 22164  13—115
Yi-D1S/Changyou
H DIS/ %% 9 3 0 7 8 7 9 3 14 135 12:191  1:15(0.003)
Yi-D1S/Teqin
HDIS/#¥B 22 7 15 16 14 11 16 14 17 57 22167 1:3-1:15
Yi-D1S/ Bo B
HDIS/®@25 13 3 3 14 9 10 17 12 12 102 13:182  1:15(0.009)
Yi-D1S/Shuangchao 25
‘H DIS/EP431 13 12 17 14 13 11 19 15 15 61 13:177  1:15(0.035)

Yi-DIS/EP431
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23 F, MM EAE

EAREIEAATE R, SRR A LA 2 )b R R AR, FR A
SR 2 ARSI T AR R R 2 5. MBS EE, BRE W U R
HRI, BREFGERN R, WHETATEE, RO EAKEE
%, MEFHFEEBRIRENIRT, FARTHRRAKLF, RANT A BEE7
5 3 BIFIN T R, BIAMT, T 1997 FRBH BT HHERLE 1998 £ %I
B RTE. ME,AMAF-TERRSNMRRMNM. 1998 £HF F, XA H B K LHF
WELR (EHOMERETE K. HRTHHERSHER RSB 505 8
A, MAFAAAKENERNIERAEAEET, XTHEIRFEELSRBET RS
HEEMTRE LR RS %, |

%3 HLEKERR R REAWESBEHRLSHT

Table 3 Theoretical analysis on fertility segregation of F, and F; generations

F, #%:Bx F, #HY F; B4 Fertility segregation HibH
Genotypes  Phenotypes KE KRARHBFHINRA Theoretical
Types Individual fertility segregation within line ratio
RfIRfIRD2Rf2 #] HFertile WHEHEFL HEARIER All basically fertile 1/16
RfIRfIRf2rf2  #] FFertile A HKRFL ¥HEARIFER Al basically fertile 2/16
RfIfIRFRE2  #f F Fertile MAIFERRIFL AR (F) FRTHMELEN4 Partial sterile to fertile 2/16
RfIffIR2rf2 A HFertile  fHIF, X &F,L UF,FHES 8, AR FRER T HELEM 4/16
Sterile to fertile just as F, fertility segregation
RfIRfIrf2rf2 ¥ HFertile AT HERRFL HEAEH All basically fertile 1/16
Rflrfirf2ef2 6] HFertile AHE-AIERRSFL BREXRAFERS, JLPEPEKE Fertile or sterile 2/16
fIfIRRR $R(T)F R () FRFE EEWRRFERY ATHEZME 1/16
Partial sterile PSL Neither fertile nor sterile, between fertile and sterile
fIfIR2M2 ER(AF RMEAFTXE MARERER (W) BHELES A 2/16
_ _ Partial sterile ISL Sterile to partial sterile
rfirf 1rf2rf2 A HSterile AEKRASL BT AE All basically sterile 1/16

FL:Fertile line; IFL: Inclined to fertile line; F,L: Like F, segregation line; SFL: Sterilefertile line; PSL: Partial
sterile line; ISL: Inclined to sterile line; SL: Sterile line.

£4 RXBETRLUHKGOFRATESE
Table 4 Fertility segregation in F; from fertile plants of F,

e F, AT EBR ¥ Fy; HH5r AR Types of fertility segregation
Combinations No. of fertile individuals FL F,L IFL ISL PSL SFL
HDIS/H 5 YiDI1S/Zaozhan 23 6 10 3 0 0 4
H DI1S/ %4 Yi-D1S/Changyou 28 12 7 6 0 0 3
H DIS/ % YiDI1S/Teqin 61 30 8 20 0 0 3
#E % 3. For abbreviations see Table 3.

3 e
EKBPMRBAATR D, FERAGF WERRATRE, X—ARSIBT KREFHHF
MIRE. FAKML., ERELRMANTERIARRE, WhAREASINF THEXALAR
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F, XEPRRMNEMFRRAGH, dHAEXEFHFAMMBTERREEIMELEY. M
s, BMEREHRARIBENMRERARTRA, HEROUA—ERE, HPREERS
. BIABIRIEE, MESA—FREZEBMIGEAXF FEFEARENALY. HDIS
R—AHERERPREBINME, E5HEMHARZF FHERATREREEHAX, |
/HIT.

ARBEAGHZBHZMELHEANFETHIALFTARBA IR “BRF, TAMHE
REZHYBERARAN, HMEIWALERFEC, WA X2HME S HNRE, ASHLER
SR, BERBRA—ETY, RUWAETREERSIEROBEEM. FREFAMRE
DIS WHEH M RBH™EY W, EREBMEAT, EDISHFEHATRES BRGNS HN—
&I FRAXASHEDISHAF FHREHRAZREKR, FRAGTFHEASARE. &
SR MR T T SRS H X, RELFEEXRN T BIAR A KR &5
EHZRPT AN REEMRERRN, HHEELASE DISHXHIGEZ BIUHI T HHE
WA R, AMIPBT F, FHRERNER? ERHR.

H5h, ABRUHY, M FZABADTAREEAET FEMBEIT. EdF AR
A, BWAFEENRIZIBREFRAFRSEFHRAEMN, AR HE RS FFE
AUTHEBINF, SHAUNFASBLRLSERAN L, HULEENA F, RRMEX#E
BoT o 2 B 3 0 8 BRIFE I A AT B AT RER K, (B 0o I A 2 R 3 B 4 8 ik TR R B N IR R
iy, AHRERRE, BRFPHATAFT -TERRAX—HHRNSEEE, HUAREF,
BEAKRTESBRABIMXT - REARKERBNFERF 2" WO RAE -2 aH .
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