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Abstract: Differentiation of a low thermo-sensitive genic male sterile (LTGMS) rice line go543S to
temperature and photoperiod under the conditions of natural ecology in Changsha (altitude45m,28°12N),
China and different artificial temperature and day length treatments were studied. The results were as
follows: (1) go543S was sterile when the natural daily mean temperature was lower than 29. 4 C but
fertile when the temperature was higher than 30.3C at its thermo-sensitive stages. (2) The thermo-
sensitive stages inducing the male sterility of go543S by low temperature were the same as those inducing
male fertility by high temperature. The sensitive stages of its fertility were pollen mother cell formation
and meiosis. and the relative distance between its cushion of flag leafl and that of the next leaf was from -
12. 2cm to +0. 7cm. The meiotic stage of pollen mother was the most sensitive stage to temperature and
its fertility could alternate through three days exposure to low temperature or high temperature. (3) When

20543S was treated with different depths of cold water (25.0/22. 0 C) at its thermo-sensitive stages, it
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was: a) fertile when it was irrigated with Ocm cold water ( roots in water, stems.panicles and leaves in air
(35.8/29.2C, b) sterile when irrigated with 20cm cold water (panicles in water, leaves in air). The result
showed that panicle was the thermo-sensitive part referred to the fertility alternation. (4) go543S
remained sterile when it was treated with artificial daily mean temperature of constant 29.0 C and
changeable temperature of 29.5C (31.0/28.0C), but it became fertile when it was treated with artificial
daily mean temperature of constant 30 C or changeable temperature of 30.5C (32.0/29.0C). Therefore,
the critical temperature inducing sterility (CTIS) was 29.5C. (5) go543S showed male sterile regardless
of long and short day-length treatment (from 10h to 16h) combined with controlled daily mean
temperature of constant 28. 0 C, so its sterility was controlled by temperature not by photoperiod. On the
other hand, it showed fertile treated with long or short day-length (from 10h to 16h) at high temperature
(31.5C), but the stainable pollen and seed set increased as day-length shortened. It indicated that its
fertility was affected to some extent by photoperiod under high temperature condition.
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Table 1 Fertility of g0543S under natural condition (2001, Changsha)
cC)
Daily mean temperature b ¢/ Fertility
Date Day-length  Date of checking %) %)
Range Mean pollen Dyeable pollen Bagged seed set
6/22~7/4 24.3~30.3 27. 4 14.3~14.1 7/12~7/18 0.8(0.0~3.6) 0.0
7/5 — 29.1 14.1 7/19 1.8 0.0
7/6 — 30. 3 14.0 7/20 4.1 0.0
7/17 28. 8 14.1 7/21 2.2 0.0
7/8 — 29. 4 14.0 7/22 2.7 0.0
7/9 ~7/18 25.6~28. 8 27.5 14.0~13.9 7/23~8/1 0.3C0.0~2.1) 0.0
7/19~17/30 31.6~33.6 32.9 13.9~13.8 8/2 ~8/12 78.5(43.5~92.5) 56. 5
7/31~8/2 24.7~29. 4 27.6 13.7~13.6 8/13~8/16 1.8( 0.0~ 4.2) 0.0
8/3 ~ 8/7 31.3~33.7 32.5 13.7~13.5 8/17~8/21 63.1(22.6~81.5) 38. 1
8/8 ~8/17 21.5~29.6 26. 4 13.5~13.4 8/22~9/1 0.9C 0.0~ 0.8) 0.0
8/18~8/21 30. 0~30. 6 30.3 13.4~13.3 9/2 ~ 9/4 16.6( 9. 5~26.5) 4.2
8/22~9/3 23.9~27.0 25. 8 13.3~12.8 9/5 ~9/17 0.1 (0.0~0.6) 0.0
9/4 — 28.3 12.8 9/18 1.3 0.0
9/5 — 30. 1 12.7 9/19 3.2 0.0
9/6 29. 2 12.7 9/20 2.5 0.0
9/7 ~10/2 21.1~29.8 25.5 12.7~12.1  9/21~10/20  0.1C 0.0~1.3) 0.0
* =50 Ix Day-length means the light time perday with the light indensity of
50 1x or more
:g0543S 3d(7 31 ~8 2
) 27.6 C(24.7~29.4C), 14d 448 13 ~17 s
1.8% (0. 0% ~4.2%), 5 10d (8 8§ ~17 ) 26.4C
(21.5~29.6C), 14d 11d(8 22 ~9 1 . g0543S
4d (7 5 ~8 ) ( 14.1~14. 0h) 29.4C(28.8~30.3C) 3d
9 4 ~6 ) ( 12.8~12.7h) 29.2C(28.3~30.1C),14d
; 4.1%  3.2%, , )
29.4C s i 1d30.3C (7 6 ) 30.1C(9 5 )
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Table 2 Comparison of the sensitivity on fertility of go543S
51y, to low temperature(28. 0/25. 0 C)in different stages of young
3d panicle development
’ (em)
2.2.2 (d) Change in %) %)
s Treated stage Days of  poisition  Dyeable !
treatment of leaf pollen Bagged
g0543S (15h). (33.0/30.0C) hions seed set
cushions
’ @ — — 79.6  49.3
3d  6d s , 3 81.5  48.4
C 3); 3d ® 3 — 74.8  43.8
16d ©o3 —12.2~ —7.726.8 10.1
2 1 —5.8~ —4.4 56.3 34.1
s 6.3%, 1d
2 —6.1 ~ —2.8 18.3 6.9
’ 3 —6.6 ~ —2.0 0.8 0.0
. 3.8%, 2d 14d ® 6 +1.6~ +5.3 63.8  38.2
20
2 ’ 10-3% - 7 68.8  40.2
) 3d 14d 3d
) © 6 —11.2 ~—2.4 0.0 0.0
43.2%  22.3%; -
(D Control (natural daily mean temperture 32.9C) @) Pri-
6d 16d 5d . - T
mordia floscule @)Stamen and pistil  (DPollen mother cell
’ ’ () Meiosis  (©) Monokaryon pollen (7)) From floscule to
68.5% 43.6%. .

g0543S

pollen mother cell

®From pollen mother cell to meiosis
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2.3 g0543S 3 go543S (33.0/30.0C)
N Table 3 Comparison of the sensitivity on fertility of go543S
, to low temperature(33. 0/30. 0 C)in different stages of young
6] S 64S panicle development
, 7, (7
- ~ (cm)
20 ~ 25 ) g0543S (d) Change in %) %
(25.0/22.0C)0 cm S Treated stage Days of  poisition  Dyeable !
Bagged
treatment  of leaf pollen
s . seed set
cushions
« 4, 20cm, \ o 0.1
s . e 3 — 0.2 0.0
s ; ,g0543S ® 3 — 0.9 0.0
, 64S , ® 3 —14.3~—7.3 22.6 6.3
7 2 1 —4.8~—2.3 3.8 0.0
’ 2 —5.8~—0.6 28.6 10.3
° 3 —6.8 ~ +0.3 43.2 22.3
2.4 go543S © 6 +2.0~ +6.6 2.3 0.0
gos43S - 6 2.8 0.0
29.4~30.3C , N 6 —12.2~+0.7 68.5  43.6
: 10h 14h, - ,
(D Control (natural daily mean temperture 32.9C) @)
29C 29.5C(31/28 C) , ‘ , - o
Primordia floscule (3)Stamen and pistil ) Pollen mother
0
’ ’ 98. 6% cell (B)Meiosis (©Monokaryon pollen (?From floscule to
’ ( 5 30C pollen mother cell ~®From pollen mother cell to meiosis
30.5C(32.0/29.0C) , .
o 29.5C s
[8~10] , ,
s s 30.0C
13 2 s C 6), 30.5C(32.0/29.0C)
(3-4%~16.7%) . ;
2.5 g0543S 4 (25.0/22.0C) 20543S
28 C ,g0543S 10~16 h Table 4 The effect of depth of irrigating cold water (25. 0/
22. 0 C)on the fertility of go543S
s C D, g0543S .
Tem erat( ie) (em) %) %)
’ peratu Depth of  Dyeable Bagged
of treatment .
s 31.5C ,  10h irrigation  pollen seed set
12h (35.8/29.2)® — 83.8 60. 2
16h 23.5(25.0/22.0) 0.0 78.5 57. 6
23.5 (25.0/22.0) 20.0 0.6 0.0

(1=8.485~14.346,d/=18,P<0. 05,
t- ), 14h 16h

(D Control (natural daily temperature 35.8 C/29.2C)
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(t=2.642,df=18.,P<C0.05), g0543S o
5 g0543S
3.1 Table 5  Observation of the critical temperature on the

fertility alternation of go543S

N ’ g05435\ N- [€eD) (h)
Temperature Light- 6 6
10S.N-13S N ’ mp -8 Dyeable Bagged
of treatment length
R pollen seed set
s 1(35.8/29.2)" 13.9 83.8 60. 2
29.0 10 0.6 0.0
.. 29.5 (31.0/28.0 10 1.2 0.0
(Thermo-sensitive) s 0 (¢ /28.0)
ool 30.0 10 32.5 16. 8
) (Cool= 45,5 (32.0/20. 0) 10 38.7 20. 2
sensitive) [3’7 o, 2(30.8/23.7) 2 14.0 0.3 0.0
bzl (the positive  29.0 14 0.8 0.0
PTGMS ) (the negative PTGMS);  29-5 (31.0/28.0) 1 L4 0-0
[4] [13] 30.0 14 18.7 6.2
30.5(32.0/29.0) 14 23.4 9.4
b
[14] (DControll (natural daily temperature 35. 8 C /29.2C)
° @Control2(natural daily temperature 30. 8 C/23.7 C)
GD,2S. 64S
[15.16]
b o ’
(G
( >23.5C
) S-1. S-1
( . )
( = 2345 DI 64S, 1S
( >29.5C
), :g0543S
( ~ ) ( <29.5C
), :N-10S,N-13S
6 g0543S
Table 6 The fertility of different plants of go543S
) (%) Bagged seed set of individual plant
Temperature of treatment 1 9 3 1 5 6 7 3 9 10 11 12 13 Avg
(30.8/23.7) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control (natural daily temperature
30.8/23.7)
30.0 11.3 12.8 7.5 0.0 2.8 8.4 4.7 6.8 0.0 82 9.9 5.8 1.9 6.2
30.5C (32.0/29.0) 10.5 14.6 9.0 9.5 16.7 4.7 7.6 8.2 12.6 3.4 6.3 9.6 89 9.4

3.2 go543S
g05438 ’ )
o s ,g0543S .
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s 500m 7 20543S
s Table 7 The effect of different day -length on the fertility of
N 20543S
REREAN g0543S [@ED) (h) (%) Dyeable (%) Bagged
) ) Temperature Day-length pollen seed set( %)
, 30C 28.0 16 0.4 0.0
28.0 12 0.7 0.0
’ ° 28.0 10 0.4 0.0
31.5 16 46. 3 27.5
31.5 14 48.7 30.7%
’ 31.5 12 58.6** 37.3" %
; , , 31.5 10 64.1% " 41. 4%
%% % 14h(12h  10h) 16h
: ’ t P<0.05
’ 3 P<C0.01 Significant * and very significant * * between
, ; the result of treated with 14h (12h or 10h)and treated with
16h at P<C0. 05 level and P<C0. 01 level respectively through
’ o 2-tailed independent sample in ¢-test.
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