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Temperature Effects on Fertility of Rice TGMS Line Between 96-5-

2S with Double Low Critical Temperature Values and Peiai 64S
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Abstract ; The commercial production of two line system hybrid rice deponds on development of a number
of qualified photo- or thermo-sensitive genic male sterile ( PGMS &. TGMS ) lines of rice . The most im-
portant criterion for qualified rice PGMS &. TGMS lines is that the initial temperature inducing male sterili-
ty must be relatively low . The rice TGMS line 96-5-2S with double low critical temperature values .i.e. ,
both the initial temperature inducing male sterility and critical low temperature causing physiologically
abortion are low,was developed through pureline selection from another rice TGMS line Peiai 64S which is
widely used in China now. In order to know the sensitivity of its fertility to low temperature and its initial
temperature inducing male sterility so as to put it into use, we studied the effects of temperature on its fer-
tility compared with control rice TGMS line Peiai 64S under the conditions of natural changeable air tem-
perature, artificially controlled air temperature, and cold water temperature. The results were as follows:
(DWhen 96-5-2S and Peiai 64S met natural low air temperature of 23. 0~23. 8 C (average daily mean tem-
perature) for 1~12 day( days) at their thermo-sensitive stages (stages of pollen mother cell formation and
meiotic division of pollen mother cell) inducing male fertility alternation, 96-5-2S was sterile with bagged

seed set of zero and stainable pollen grains of 0.0% ~0.4% , significantly or very significantly different
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from those of Peiai 64S which was fertile with bagged seed set rate of 0.1% ~4.5% and stainable pollen
grains of 1. 0% ~8. 6% (2-tailed independent sample ¢-test ,z=2.236~3.860,df =18,P<C0.05 or P<
0.01). @Treated with controlled air temperature of constant 22 C for 5 days at above sensitive stages,
96-5-2S was completely abortive without any bagged seed set and stainable pollen grains. very significantly
different from those of fertile Peiai 64S with bagged seed set rate of 10. 7% and stainable pollen grains of
26.7% (t=6.384~6.469,df =18, P<C0.01); Treated with controlled air temperature of constant 17 C
for 6 days at the sensitive stages,both 96-5-2S and Peiai 64S were fertile, but the bagged seed set(6.8%)
and stainable pollen grains (20.5% )of 96-5-2S was significantly higher than those of Peiai 64S (2. 5% and
8. 4% respectively) (z=2.748~2.780,df =18 P<C0.05). @ Irrigating consecutively with cold water of
different temperature at the same sensitive stages for 15 days and keeping water depth in the paddy fields
about 20 cm, 96-5-2S was sterile with seed set of zero if the irrigating water temperature was 22 C or
more, very significantly different from that of fertile Peiai 64S with seed set rate of 18.5% (+=6.710,df
=18, P<<0.01); if the irrigating water temperature ranged from 19.5 ~21.5C, both of them were fer-
tile, but the seed set rate of 96-5-2S was 2. 5% ~45. 1% ,significantly or very significantly lower than that
of Peiai 64S whose seed set rate was 50.4% ~56.9% (t+=2.650~ 31.813 ,df =18, P<C0.05 or P<<
0.01). Based on above results, it is concluded that the sterility of rice TGMS line 96-5-2S is more stable
than that of rice TGMS line Peiai 64S ,its initial temperature inducing male sterility is less than 23 C (daily
mean temperature ) or 22 C (constant temperature) ,obviously lower than that of Peiai 64S ,and its chilly-
resistance is stronger than that of Peiai 64S . its critical low temperature value causing physiologically
abortion is less than 17 C . Therefore, it is safe to produce two line system hybrid rice seed with it, and it
can multiply itself, eventually, it will play an important role in developing two-line system hybrid rice.

Key words: PTGMS (photo-thermo-sensitive genic male sterile rice) ;double low temperature values; ini-

tial temperature value inducing male sterility; fertility; irrigation consecutively with cold water
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23.5C.,22C.20.5C,18.5C 17C, 14h(6:00~20:00) , 10,000Lx, 96-5-2S
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1 96-5-28 64S (1999
Table 1 Fertility of 96-5-2S and Peiai 64S in the condition of natural air temperature in Changsha
o 0 )
«C /9 Thermo-sensitive Average temperature Stainable pollen Bagged seed set
Time range time range of value ) 64S  1- 64S  t-
of heading fertility altern- R — 96-5-25 Peiai 64S  ¢-test 96-5-28 Peiai 64S  -test
(m/d) ation (m/d) Tavg? Trin® Tomax®
07/20~07/27 07/08~07/12 23.7 22.6 24.5 0.0£0.0 4.7+4.3 * % 0.0£0.0 0.7£0.8 *
07/28~07/30 07/13~07/15 25.4  24. 27.7 0.040.0 0.040.0 0.0+0.0 0.040.0
07/31~08/02 07/16~07/18 23.8 22.1 26.1 0.0£0.0 3.643.5 * % 0.0+0.0 0.5+0.7 *
08/03~09/05 07/19~08/21 28.0 25.4 31.9 0.040.0 0.040.0 0.0+£0.0 0.040.0
09/06~09/12 08/22~08/27 23.0 21.4 25.3 0.040.0 8.64+7.0 * % 0.0£0.0 4.543.9 % x
09/13~10/08  08/28~09/18  26.6 24.2 30.1 0.0£0.0 1.0%1.2 ¥ 0.040.0 0.040.0
10/09~10/23 09/19~09/25 21.0 17.5 25.5 33.2413.3 31.1416.3 18.24+12.2 8.5+6.4 *
@ Average daily mean temperature; @) Average daily minimum temperature ; 3)
Average daily maximum temperature; * * % 96-5-2S 64S P<0.05 P <0.01

Significant * and very significant * % between 96-5-2S and control Peiai 64S at P<Z 0. 05 level and P <0. 01 level re-

spectively ( The same below)
C 2, 83d,9 25 10 2 ,10 3 16
1 1d 23.0C 51 2d 23.5C .1 12d
23.5C s 23.0C; 64S 9 25 ~10
2 s 3 s
23.5C, ,2000 96-5-2S ( 28°12'N, 43. 8m;
29°3'N, 28. 2m; 27°39'N, 270. Om; 25°50'N, 128. 0m) s
7 ~9 25 96-5-2S
s 03 64S 9 20 =49 21 s
1.24%, 96-5-2S s 64S;9 26 ~10 10
9 ( <22C),96-5-28 64S s
96-5-2S 64S, 96-5-2S
64S
2 96-5-28 64S (2000 )
Table 2 Fertility of 96-5-2S and Peiai 64S in the condition of natural air temperature in Changsha
o) %) %)
C /D Thermo-sensitive Average temperature Stainable pollen Bagged seed set
Time range time range of value 645 64S -
of heading fertility altern- — 9525 piog g P piaas prest
(m/d) ation (m/d) Tavg  Thmin  Tmax
07/04~07/08  06/21~06/22 23.5 21.8 24.9 0.0£0.0 1.0%£1.1 *  0.040.0 0.140.1 *
07/09~09/16 06/23~09/01 28.5 25.1 33.5 0.0+£0.0 0.2+0.3 0.0£0.0 0.0£0.0
09/17~09/18 09/ 02 23.0 21.4 25.3 0.0+£0.0 2.84+2.5 * 0.04+0.0 0.140.1 *
09/19~09/24 09/03~09/05 27.7 23.8 35.6 0.0+£0.0 0.0+£0.0 0.04+0.0 0.040.0
09/25~10/02 09/06~09/12 20.2 18.5 23.7 44.5+8.6 54.1410.4 = 11.6+£4.7 18.345.1 *
10/03~10/16 09/13~09/24 23.5 19.6 30.8 0.4+0.5 1.7+1.5 * 0.04+0.0 0.340.3 *

2.2
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1999 96-5-2S 64S o :96-5-2S 23.5C  22C
s 20.5C C 3,
20.5~22C ( ) 64S 23.5C 0,
. s,  22.0C  20.5C s .
23.5C( );  18.5C  17C 6d,96-5-2S 64S s
96-5-2S 64S(t=2.729~2.780, df =18,P<C 0.05),
17C, 64S,
3 96-5-28 64S (1999 )
Table 3 Fertility of 96-5-2S and Peiai 64S in the condition of controlled temperature
0 D)
(O () @ (ind.) Stainable pollen Bagged sced set
Temperature lljighL Treatment l\quTbeli o 64S  ¢- . 64S  #-
cnet time O P 96528 Peiai 645 rtest 0020 Peiai 645 r-test
23.5 14 5 10 0.040.0 1.6+1.8 * 0.0£0.0 0.040.0
22.0 14 5 10 0.040.0 26.7+11.5 * % 0.0£0.0 10.7£4.3  * *
20.5 14 5 10 6.54+2.9 27.5+13.2 * % 2.441.2 11.3%£5.5 * %
18.5 14 6 10 36.0+15.1 20.5£9.5 * 11.24+5.9 5.6£2.7 *
17.0 14 6 10 20.5+12.9 8.444.8 * 6.8+4.8 2.541.2 *
Note; Temperature is constant during the periods of treatment
2000  ,96-5-2S s 7.0
1, 80d, : . 28C.24C.23C( ) s 3
s 28 C s 24C.23C C 4, 96-5-2S
. ; 64S o,
96-5-2S 64S 3 s ,96-5-2S
23 C( Do 64S ,1991 23.3C,1993 24 C s
25¢
4 96-5-28 (%,2000 )
Table 4 Selfed fertilization (%) of 96-5-2S in the controlled ecological condition
(h) (h)
( , C)Daily temp. (range) Long-day photoperiod Short-day photoperiod
14.5 13.5 12.5 11.5
28(24~32) 0.0040.00 0. 00£0.00
24(20~27) 0.1040. 45 0.094-0. 40 3.84+4.96 1.88+2.38
23(19~26) 0.004£0.00 12.56+13. 54
QD) 7.0 1, 80d, 10 Treatment period is from 7. 0 leaf stage to a week after
heading; about 80 days, 10 plants are treated every temperature and photoperiod combination. (2)
Evaluated by China National Rice Research Institute.
2.3
1999 s (25°50'N, 128. 0m) s
¢ 5),96-5-2S s o 19.5~20.0C s
3 20C s H 22C s s
96-5-2S 64S o 64S 19.5~22.5C
s (¢=2.650,df =18,P<C 0.05) (¢=6.710~31.813,df =18,P<C 0.01)
96-5-2S, 96-5-2S., 96-5-2S 64S, 22C(

) . ¢ 3); 19.5~20.0C
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5 96-5-28 648 (1999
Table 5 Fertility of 96-5-2S and Peiai 64S in the condition of irrigating with cold water
N (GZD) (t/hm?)
Tempmmsof Seed set rate ‘ Harvesting y‘ield 0
frrigting water 967528 Peiai 211: tz;test 967528 Peiai Zi: Decrizfe)
19.5~20.0 45.14+ 2.8 50.4+3.5 * 3. 30 4. 26 22.5
21.0~21.5 2.54 1.0 56.943.7 % % 0.21 1.53 95. 4
22.0~22.5 0.04 0.0 18.5+6.2 * % 0. 00 1. 46 100. 0
3
3.1 64S 96-5-2S
64S 58S s 64 s
1991 . . .
96-5-2S., s
3.2 96-5-2S 64S N
s 96-5-2S 64S
s 96-5-2S 64S 22C,
23C( 19~26C), , 64S s 7~8
3d 23C 39 , )
7~10d, 3d 23C s
(7 21 ~8 10 ), 0,
N » 96-5-2S s s 0
3.3 96-5-2S
96-5-2S 22C, 17C,
, . (
7~10d 22C s s s
) , N , 20C
[9] s
s 45%
3. 0t/hm’ , s s
1:100: 10000, , °
( ), )
s 96-5-2S 64S s 64S
s 64S s 64S , s
s , 64S s
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