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Utilization of Recombination
Effect of PGMS Genes and TGMS
Genes of Rice
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Abstract
(PGMS) gene from Nongken 58S and the thermo —sensitive Genic
Male Sterile

By recombining the photo—sensitive Genic Male Sterile

(TGMS) genes from AnnongS, it was found that the
frequency of PGMS plants was greatly increased, and abundant
PGMS plants with various characteristics were obtained in the filial
generations, and the male sterility of the rPGMS (recombinogenic
PGMS and TGMS genes) plants was complete and stable. The
recombination of PGMS and TGMS genes can not only solve the
problems of incomplete sterility of PGMS lines, but also provide a
very effective way to develop various types of elite tPGMS lines. By
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crossing an rPGMS line with another rPGMS line, more than 70% of

F2 plants were found to be photo-sensitive male sterile. Based on
the method, several rPGMS lines with low critical sterility—inducing
temperature were developed in our study. When an sTGMS line
(TGMS line with lowest critical sterility —inducing temperature) was
crossed with its near iso—genic line, an TPGMS line, an tPTGMS line
(TGMS line with PGMS and TGMS genes) or a TGMS line with high
critical sterility—inducing temperature, the Fls saw a lowest critical
sterility —inducing temperature and can be used to replace sTGMS
lines in hybrid seed production. sSTGMS lines were also multiplied
by planting in a green house with supplementary pollination.
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1.2.35 Table 2 PGMS and TGMS segregation in BC,F, of
80, 16.7 cmx20 cm, 6 100, Guangbo$S or GuangpeiS with 7001S
1 , 7d, 10 ,
. 12, 4
) ) S/70018 BC,F, 100 18
S/7001S BC,F 100 12
1236 S/7001S BCin 99 7
2 150, 16.7 emx20 cm, S/7001S BC,F, 100 19
, , 10
° 2.1.3
s .
2 56.75%~89.79%( 3),
2.1 F, F, 72.3%
2.1.1 7001S S, S 61.5%. ) S 58S
S. S 7001S F, )
872% O16%. B, ! sS85 3675 70018
2.8% 3.61%, 7001S F, s F, ’ ) 1%.
, ( 1D,
1 7001S S S R 3 F2
Table 1 F, fertility segregation of hybrids between Table 3 PGMS segregation in F; of hybrids
GuangboS or GuangpeiS and 7001S between rPGMS lines
% %
$/70018 996 282 36 3.6 s/ 252 216 857 2393 #x
S/7001$ 1000 219 28 2.8 Y1548/ Y208S 252 172 683 1950 #*
64/7001S(CK) 200 3 0 0 Y1598/ Y2088 252 143 568 1682 #*
422/7001S(CK) 200 6 0 0 Y1598/ Y1548 480 431 89.8 2574 **
Y1598/ S 480 369 769  21.55
S/l S/7001S S/l S/7001S F, 3675/7001S(CK) 200 2 1.0
64 ° 20~50 S P<0.01
4 1 , S Note: ** means significant at P<0.01 level.
s S s 21.4
S o S S
2.1.2 7001S S S o )
S S , )
70018/ S S S, S s 64S,
R 100% 100% « 4,
, S  2). o
F, , 7% ~ o
19%. 9 s , s
s 29°C - , ,
58S S 15485 .1598S .1594S 159S
, , , 3T, 9 ,
, G26S(  26.5°C) s ,
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Table 4 Pollen and spikelet fertility of rPGMS F, (%)
lines in phytotron Table 5 F, pollen fertility of hybrids between rPGMS lines
% and 7001S or Ce64S (%)
1% S (CK) 1% 1%
1548S 0 0 S 387 23.9 1548S 1598S 1594S 159S
s 0 5 st wis o1 o6 02 og
’ ’ 645 0 0 0 0
1595 0 0
215 2.2
) 70018 2.21 S S
F o 1548S . S S , S
15985.1594S, 1598 588 o 648 S ; 2 3 )
F, , S o S S
( 5) o ’ S ’ ’
, . S S ( 6)
6
Table 6 Multiplication of sSTGMS lines by outcrossing
1% 1% t 1%
S/ S 0.0 42.3 (CK) S 92.5
S/ S 0.0 28.7 S 90.6
S/ S 0.0 12.6 2.81 e S 43.7
S/ S 0.0 17.5 2.25 & S 324
- P<0.01
Note: * means significant at P<0.01 level.
222 S S Fi , 64S . S. S , S/ S.
S/ S, S/ S/ S, S/ S, S/ S
S S/ S. S/ S, , 7s
o 64S , o , F, S, S
7 S S F,
Table 7 F, pollen and spikelet fertility of hybrids between GuangboS or GuangpeiS and its P(T)GMS NILs
1% 1%
1% 1%
S/ S 0 0 S/ S 0 0
S/ S 0 0 S/ S 0 0
S 0 0 S/ S 0 0
S 0 0 S/ S 0 0
64S(CK) 15.6 3.8 64S(CK) 5.5 0.6
, ) 50% , S/
64S o 64S, S/ 64 F, S/ 64 F, 0.78%
223 S/ S/l 64 S/ 64 , o N
8 , S/ S/l 64 F, . , S/ Sl 64 F, S 64F,
, S/ 64 F, o o
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Table 8 F; traits of GuangboS/GuangguangboS//Ce64 and GuangboS/Ce64
/em 1% /g /g
S/ S/l 64 32 114 102.7 11.8 127.6 82.3 27.4 33.2 214 315
S/ 64 32 114 105.1 11.4 130.5 80.6 27.6 324 21.6  30.7
t — — -0.07 1.02 0.36 0.06 — 0.07 -0.03  0.08
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