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A comparative study on the low temperature tolerability of different
photo-thermo sensitive genic male sterile lines in rice
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Abstract ; [ Objective] To study the low temperature tolerability of different photo-thermo sensitive genic
male sterile (PTGMS) lines in rice so as to provide a basis for breeding and utilizing of the PTGMS lines
with stable male sterility. [ Method] At the temperature sensitive stages, the PTGMS lines of XianS,
N28S, AnnongS, Peiai64S, N9S and N2S were treated at 21 and 23 °C for 3, 7 and 10 d in the plant
growth chambers, respectively. The pollen fertilities of these PTGMS lines were investigated for 30 d after
they were transferred to the outside of plant growth chamber to analyze their low temperature tolerability.
[ Result] The low temperature tolerability order of these PTGMS lines was XianS, N28S > AnnongS >
Peiai64S > N9S,N2S. The non-pollen type PTGMS lines of XianS, N28S and AnnongS produced no fer-
tile pollens after treated at 21 and 23 °C for 3 d. XianS and N288 were still completely sterile, while An-
nongS produced some fertile pollens after treated at 21 and 23 “Cfor 7 d. After treated at 21 and 23 °C for
10 d, XianS and N28S produced some fertile pollens, and AnnongS produced more fertile pollens com-
pared with that for 7 d. However, the typical abortion type PTGMS lines of Peiai64S, N9S and N2S pro-
duced some fertile pollens after treated at 21 and 23 °C for 3, 7 and 10 d respectively, except for
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Peiai64S after treated at 23 °C for 3 d. The percentage of fertile pollen increased with the continuous ex-

tension of time and the temperature dropping. [ Conclusion]The low temperature tolerability of the PT-

GMS line relates to the type of pollen abortion besides the critical temperature inducing sterility ( CTIS) ,
and the non-pollen type PTGMS line with low CTIS shows stable male sterility. It should be paid more at-

tentions to the non-pollen type PTGMS lines with low CTIS in the breeding process of the practical PT-

GMS lines.

Key words ; photo-thermo sensitive genic male sterile line; rice; non-pollen type; typical abortion type;

male sterility; low temperature tolerability
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Fig.1 Pollen abortion types of six PTGMS lines in rice
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growth chamber HIRl S F 4 d M%%*ﬁﬂﬁﬁ%%ﬂﬂm&ﬂﬁﬁ,é@;
o AN TRl A3 363 45 Bl g/ “C 7 d FREARIRAL FRAY AL S A — B i [7] i S D0 [83] Dg
21 C 23 C e ABAERY FT B AT 0 052858 10 d FRZe ki ab 2
06:30—08:00 19 21 MRS 25 6 d AT F ALK , S AL #) AT B Rk
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Tab.2 Effects of low temperature and duration on the pollen fertility rate of XianS in plant growth chamber %
A0 21 C 23 C BT
3d 7d 10 d 3d 7d 10 d (XTHR)

07-17 Oa Oa 42.00 +£3.05b Oa Oa Oa Oa
07-18 Oa Oa 45.67 +£2.33b Oa Oa Oa Oa
07-19 Oa Oa 89.00 +0.57b Oa Oa 1.30 £0.00a Oa
07-20 Oa Oa 79.00 +2.08b Oa Oa 2.00 +£0.57a Oa
07-21 Oa Oa 15.33 £0.33b Oa Oa 1.00 £0.33a Oa
07-22 Oa Oa 5.33 £0.33¢ Oa Oa 1.00 £0.58a Oa
07-23 Oa Oa Oa Oa Oa Oa Oa
07-24 Oa Oa Oa Oa Oa Oa Oa
07-25 Oa Oa Oa Oa Oa Oa Oa
07-26 Oa Oa Oa Oa Oa Oa Oa
07-27 Oa Oa Oa Oa Oa Oa Oa
07-28—08-14 Oa Oa Oa Oa Oa Oa Oa

DR KEE AR AR NEFHEE FFEFREE(P>0.05,Duncan’s %) ,

2.2 AEMREFFZEREXT N28S fE# F RS20 AR, e AE Ry Al 7 %<0 89.33% . (£23 CF, KM

H13% 3 Al 1, N28S iy FE b e L SR S A D 3.7 d AYFFEARIEAL BEAE RS AT 5 50 0510 d f9FF
o 7821 CF R NFFLAREA T 3.7 d IFARE SRR ERA 3 d AT F 408, (Him s fE R Al 75 5
AR T 2R B 10 d A 6 d HNBLAT T B8 1.33%

£3 FEMKRELEREXT N28S M AT BRI
Tab.3 Effects of low temperature and duration on the pollen fertility rate of N28S in plant growth chamber %

R 0 21 C 23 C HARAMTET
3d 7d 10d 3d 7d 10d (X HR)
07-17 Oa Oa — Oa Oa Oa Oa
07-18 Oa Oa 51.67 £1.67b Oa Oa Oa Oa
07-19 Oa Oa 82.00 £1.52b Oa Oa Oa Oa
07-20 Oa Oa 89.33 £0.67b Oa Oa 1.33 £0.33a Oa
07-21 Oa Oa 55.67 £2.96b Oa Oa 1.00a Oa
07-22 Oa Oa 35.00 +2.89b Oa Oa 1.33 +0.58a Oa
07-23 Oa Oa 13.33 +1.67b Oa Oa Oa Oa
07-24 Oa Oa Oa Oa Oa Oa Oa
07-25 Oa Oa Oa Oa Oa Oa Oa
07-26 Oa Oa Oa Oa Oa Oa Oa
07-27 Oa Oa Oa Oa Oa Oa Oa
07-28—08-14 Oa Oa Oa Oa Oa Oa Oa
1) RS ARG SR A — AR NG % A £ R B35 (P>0.05, Duncan’ s i%) ; “— A H Adkk .

http://xuebao.scau.edu.cn



1

SLUFIE A5 ARG AN B K RO IR 52 J5E 14 26 57 L5 17

2.3 AEMREFHEREXTRR S HHE 0T
4 Al HL LR S ALK & AL 5Hl S,
N28S F i ARfal, 21 CHREARRALEE 3 d AYAER AT
BHRN OBk KN, A — Bt 18] 1) S 00 0 [ W AE A3 5
FReRIRIRACEE 7 d HBLESE 4 d AT EIEN, iR
I s %) 46. 33% ; FEESLARIR AL HE 10 d (IR AT &
RECN I S AR il & 5 5 2 7 d F1093.33%

1E23 CF, %4 S %t 3.7 .10 d {RIRAL B B9 FE 4
B 21 CAHIR, R REAA R 3 d 1L
BATER RO, RIRATE 7 d (WA ES 4 d AT E
¥y AR S ARk AT 2RAUH 17. 00% ; F¢4E 10 d (A%
TALFES 7 d AHLL 6Ky AT KBS 1 d, AEM T E
Z N A 80.67%

4 TEREBRBEFEMRKS EHTEROZME

Tab.4 Effects of low temperature and duration on the pollen fertility rate of AnnongS in plant growth chamber %
21 °C 23 C HREAMT
i F 4 3d 7d 10d 3d 7d 10d (XFHER)

07-17 Oa Oa 6.00 £0.58b Oa Oa Oa Oa
07-18 Oa 2.33£0.33b  89.33 +0.67c Oa Oa Oa Oa
07-19 Oa 46.33 +1.86b 93.33 +1.67c Oa Oa Oa Oa
07-20 Oa 22.33 £1.45b  90.33 +0.33¢ Oa 1.00a 51.00 £3.79¢ Oa
07-21 Oa 11.67 £0.88b  75.00 +2.87c¢ Oa 17.00 £1.53b  73.33 +3.33¢ Oa
07-22 Oa Oa 21.00 £2.08b Oa 3.33£0.67a  80.67 +2.91¢ Oa
07-23 Oa Oa 4.00 £0.57b Oa 1.67 £0.33a  70.67 +2.19¢ Oa
07-24 Oa Oa Oa Oa Oa 1.67 £0.33b Oa
07-25 Oa Oa Oa Oa Oa Oa Oa
07-26 Oa Oa Oa Oa Oa Oa Oa
07-27 Oa Oa Oa Oa Oa Oa Oa
07-28—08-14 Oa Oa Oa Oa Oa Oa Oa

1) A3 #4EE LRAKH —AMAR B FHE4 T £2F R 2% (P>0.05,Duncan’s %) .

24 AEREHEREIEEZ 64S M BEMHEM
m

M5 AL 7E 21 CF  FR2e iR AL 3 d 8

% 64S L6 d PR F AN, A AT &N

18.33% ;22328 7.10 d [ FFEARTRAL HE, 55 )% 64S [1)

TERY AT & KRBT BRI E] 7 F0 8 d, 7E il & 2R 53

R F45.00% F185.67% , 7623 CF,HE64S 4
id 3 d FREARIRAL HUR B B 0 052820 7,10 d
FRERIRAL BESS , B B 2L 4 d BT & e K, (H 10
d W m B AT AN 37.67% , 1L 7 d WERY AT
#11.33% B,

x5 FEMERBEAIEIEE64S THE MY

Tab.5 Effects of low temperature and duration on the pollen fertility rate of Peiai64S in plant growth chamber %
) 21 C 23 C HIRFMT
il FL 3 3d 7d 10 d 3d 7d 10 d (XHR)
07-17 Oa Oa — Oa Oa Oa Oa
07-18 4.33£0.33b 12.33 £1.45¢ — Oa Oa Oa Oa
07-19 11.33 +1.86¢ 14.00 £2.00c 56.67 +4.41d Oa 0.67 £0.33a 3.00 +0.58b Oa
07-20 — 35.67 £2.33d 72.67 £1.45¢ Oa 7.33 £0.33b 17.33 £0.67c Oa
07-21 18.33 £1.20b — — Oa 11.33 £0.67b 37.67 +1.45¢ Oa
07-22 9.00 +1.58b 45.00 +2.87d 85.67 +1.76e Oa 6.33+0.67b 25.00 £2.51c Oa
07-23 5.67 £0.67ab 10.33 +0.88b 56.67 +4.41d Oa Oa Oa Oa
07-24 1.33+0.33a 8.00+£1.00b 44.67 +2.91c¢ Oa Oa Oa Oa
07-25 Oa 3.67 £0.67b 30.00 +2.87c¢ Oa Oa Oa Oa
07-26 Oa Oa 8.33 +0.88b Oa Oa Oa Oa
07-27 Oa Oa 2.67 £0.33b Oa Oa Oa Oa
07-28—08-14 Oa Oa Oa Oa Oa Oa Oa
1) RSB0k 6 LR A — AR B 584 KR £ % R 2% (P>0.05, Duncan’ s 3 ) ; “—" R AH Ak .
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Tab.6 Effects of low temperature and duration on the pollen fertility rate of N9S in plant growth chamber %
A 21 C 23 C HARFMT
3d 7d 10 d 3d 7d 10 d (XFHR)
07-17 — — — — — — Oa
07-18 Oa — — Oa Oa Oa Oa
07-19 Oa Oa Oa Oa Oa Oa Oa
07-20 Oa 4.67 £0.88b 44.33 +3.28¢ Oa Oa Oa Oa
07-21 5.33 £0.33ab 12.33 £1.45b 43.33 £3.48¢ 3.00 £1.15a Oa Oa Oa
07-22 16.33 £1.88b 35.00 +5.44¢ 80.00 £2.87d 4.00 +0.57a 14.00 £2.08b 7.33 £1.76ab Oa
07-23 8.33 +£0.67ab 15.00 £1.73b 36.00 £3.06c 1.67 £0.33a 13.67 £2.33b 30.00 +£5.77¢ Oa
07-24 — 5.00 £0.57ab 11.33 +1.86b 1.00a 5.00 £1.15ab 51.67 £4.40¢ Oa
07-25 Oa Oa 4.33 £0.67b Oa 6.67 £0.88b 17.66 +1.45¢ Oa
07-26 Oa Oa Oa Oa - Oa Oa
07-27 Oa Oa Oa Oa Oa Oa Oa
07-28—08-14 Oa Oa Oa Oa Oa Oa Oa
1) B3 #3)6 LAR — AR N E FEE, A FREZ(P>0.05,Duncan’s %) ; “— K FAERAEE,

2.6 AREMREFFEEREXT N2S BB R I
HIZR 7 R, 7E 21 °C R, N2S [k | Pk As b
5 N9S —FE,3 d BYFFELARIR AL PR HAE R % D m]

B AR T E R0y 12.33% ;1520 7,10 d IR AL
HRAY N2S tHBUAT F ALK R KB 7 d, Fremi AE AT
BRI K 37.00% 86.33%
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Tab.7 Effects of low temperature and duration on the pollen fertility rate of N2S in plant growth chamber %
i nr LR P T XS
3d 7d 10 d
07-17 — — — Oa
07-18 Oa Oa — Oa
07-19 2.67 £0.33a 6.00 £0.58b — Oa
07-20 10.00 +1.15b 8.00 +1.16b 23.67 +1.86¢ Oa
07-21 12.33 +1.45b 37.00 £2.64c¢ 86.33 £5.50d Oa
07-22 8.33 +0.88b 27.33 £2.33¢ 75.67 £2.96d Oa
07-23 5.00 +0.57a 14.33 +1.20bc 65.33 £2.90d Oa
07-24 1.33 +0.58a 10.33 £0.33a 50.00 £1.15b Oa
07-25 Oa 9.00 +1.00a 27.00 £1.52b Oa
07-26 Oa Oa 6.33 0. 88b Oa
07-27 Oa Oa Oa Oa
07-28—08-15 Oa Oa Oa Oa
1) R 51 &35 AR — AR A5 FE4, K= ZFRZF(P>0.05,Duncan’s %) ; “—" R mHABE
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