40 % 2 B RHBE K F 2] OA R0 Vol. 40 No. 2

20124 2 H Journal of Northwest A&F University(Nat. Sci. Ed.) Feb. 2012
DOI:CNKI:61-1390/S. 20120109, 1234. 023 R £% H R BsE ] 0 2012-01-09  12:34

[ 2% R A - http: //www. enki. net/kems/detail/61. 1390. S. 20120109. 1234. 023. html

ZHEKEREZAE R S NEHE
iz & B ¥ 5 B 53

B R &0, g e BRAR R, Ty A A

(1 AR R 2 a REABE b A B2 BE . 7R J-M 510642
2 AR H AR B LR 5 TRERE TR TN 510225)

[ ZE] [HEMY A S 2k 5 ARRLEE & B 9K 5878 BRIk & 1080 37 B T AL By IR SO AR B KA Xkl SIA &
FEVER AR AT R 40 i R g — 2D RS R AR 7 R D B Al . KOk W S MR 2= i i Rl S
A H MR IAT AR WAL FA B VIE R FyJF JBCF M. F, AEMAREN AT, (4R HS
FETTM(23°08'N) (I8 4T .5 H LAIE 10 A PRI G R E M, AT MEHEE 64S KiE 2 4~ H 3kl S B R
BT LA R S T8 RS AN B, B R R A U D 4 o LR P 0 i IR O R PR 38 A% 5 4% IE LRSS AR B T B R
PERARGELRERYAEE KM SHATHBE SMMIT IR 4 REZEH F, AU AT HRECS 7T & B
HAE 1 3, AMANEAEL i B Bk AT YR AR RN 4> 55,13 4> BCF fUBHEA & MBS v & bk
BOLESFE 1 L, RUIH S R EMIRAL 32 1 0 FROEBE W F, RE R E MR 500 S ML &R N
ALK R E , ¥ EA RSB . (250 i SATFHE Tt fL . g ERE L EATHERTS 1 X F8HEN
R A, B TC AR R B 0 T 20 8 R Pk il e 24 5 e AR A%

[XEiR] BEEANE R ANE R TR AL KHE Ml S

[FESZES] S511.035.1 [x#triiam] A [xEHS] 1671-9387(2012)02-0042-09

Inheritance of male sterility in a thermo-sensitive genic male
sterile line of non-pollen type XianS in rice

QIU Zhen-guo'* ,PENG Hai-feng'", CHEN Xiong-hui'*, WAN Bang-hui'*

(1 a College of Agriculture ,b College of Life Science ,South China Agricultural University ,
Guangzhou,Guangdong 510642,China;2 School of Computer Science and Engineering , Zhongkai University of

Agriculture and Technology »Guangzhou,Guangdong 510225, China)

Abstract: [Objective) XianS,a mutant {from traditional variety Xianhuangzhan,is a thermo-sensitive
genic male sterile line of non-pollen type in rice in Guangzhou. Studies were conducted on the genetic char-
acter of sterility of XianS in order to further research and use in production. [Method] In this experiment,
the classical genetic method was adopted to study the law of the genetic character of sterility of XianS by
several fertility investigations on F, ,F, (cross and reciprocal cross),F, and BCF, and male sterility of F,
sterile plants,generations of the rice by the cross of XianS with several conventional rice varieties, [Result]
In Guangzhou(23°08'N), XianS had sterility from early May to late October,and its stage of sterility was

longer than Pei’ai 64S for almost 2 months. The sterility of XianS,a thermo-sensitive genic male line could
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be rather highly recovered by several different rice varieties,indicating that the male sterility was a reces-
sive character. The fertility rates of F, (cross and reciprocal cross) were not significantly different,indicating
that the male sterility was controlled by nuclear gene. The rate of sterility to fertility in every combination
among 35 F, combinations from XianS with 39 traditional varieties followed 1 ¢ 3. The distribution of fertile
plants and sertile plants was discontinuous and extremly segregate. The rate of sterility to fertility in every
combination among 13 combinations(back cross) from XianS with 13 traditional varieties followed 1 ¢ 1,in-
dicating that the male sterility was controlled by one pair of gene. According to the investigations on sterile
plants of F, combinations from XianS with conventional rice varieties more than 10, their fertility conver-
sions were similar to XianS’. The pattern of pollen abortion was non-pollen type at last. Every sterile plant
had thermo-sensitivity. [Conclusion) The result showed that in Guangzhou the inheritance of sterility of
XianS was recessive and controlled by nuclear gene and that the feature of sterility of XianS was basically in
such a model: Controlled by one pair of major gene. The pattern of pollen abortion and thermo-sensitivity
could be inherited.

Key words: thermo-sensitive genic male sterile rice;male sterility;non-pollen type;rice; XianS
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Fig. 1 Fertility of XianS and Pei’ai 64S in Guangzhou in 2006
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Table 1 Rate of fertility in F, generation from XianS crossed with several conventional
rice varieties and restorer line %
F Al E & X I AL AR B
ok Rate of fertility in F; generation Rate of fertility in restorer line
i
. 24k ) S48 50 L s
Pollen parents R E = ﬁl N WA ;; ::ji BB R é{;; od sejli
Pollen fertility gged ¢ Pollen fertility gged ¢
setting rat setting rat
41 5 Jinhuazhan 85.8842. 46 88.75+4.12 87.57+2.15 94,2545, 14
FEFi B 5 Molixinzhan 84.2244. 36 82.5+3.61 88.46+3.51 86.3344.02
JAWZ 85. 884 3. 64 85.9242.51 85.74=+4.15 88.0943.92
F 5 8 5 Fengsuizhan 8 86.8843.15 85.05+1.52 87.404+4. 89 88.724+3.50
B6 85.8848.13 92.7546.52 80.4046.07 90. 4242, 94
F 5 5 5 Fengsuizhan 5 86.8843.94 88. 4444, 41 82.74+2.19 88.7842.87
HLyb W Zaoshajing 83.8842.89 85.2543. 46 80.40E3. 45 84.334+4.03
EP431 82.05+7.52 84.83+5. 11 77.404+6.35 87.1142.89
H3 87.2249.21 83.75+3.51 82.4042.98 84.5044.13
BéH 15 Xintai 1 89.8843.17 82.44+6.11 85.42+3.05 81.834+2.72
W& 25 Shuangchao 25 81.8841.06 81.89£5.78 78.74£4.08 81.1143.09
Al % 5 Xianhuangzhan 89.2243.64 88.06+4. 32 87.5743.65 89.6144.11
JIE 4 5 Fenglian 4 90.22+43.52 93.8346.14 85.4443.42 89.7242.93
¥ 1% Aixinzhan 1 88.8842.76 89.33+3.51 88.40+5.07 88.174+4.51
R E 5 2 5 Milizaozhan 2 84.8844.01 88.61%3.24 86.40+4. 68 87.6143.64
2k Ximi 86.88+6.52 93.67+3.78 82.07+8.54 91.00+3.52
P 10 5 Tangqing 10 74.55+6.89 77.7849. 10 75.74+8.11 80.0242.79
B4 86.2244. 25 89.84=+3. 60 88.46+3.69 91.67£2.74
¥ Teqing 81.8843.65 85.61%6.78 78.74+6.78 80.8943. 69
¥ Qinzhen 81.0542.56 88.3344.62 85.7443.65 85.0046. 45
HHl 89 Jingxian 89 93.88+6.05 86.05+5. 11 89.45+4.06 85.78+3.56
£ 1 %5 Huahang 1 82.8842.64 85.16=%6. 25 79.57+5.19 83.89+2.78
G0582 84.2242.56 87.00+4.52 83.07+3.64 87.3343.09
A Hi i Tainanjing 92.88+3.15 89.1242.85 89.0744.51 94, 7846. 44
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Table 2 Fertility of F, generation from XianS reciprocally crossed with several conventional
rice varieties and restorer line %

414 i IR ES BAE ARG IR

Cross Pollen fertility Bagged seed setting rat
Ml S/ = =15 XianS/Sansanzhan 93.89+6.58 83.56=+3.11
= =% /Hl S Sansanzhan/XianS 89.9443.51 80.06+5. 36
S/ 8.7 5 XianS/Yuexiangzhan 82.964+5. 69 76.45+3.87
B 5 /Kl S Yuexiangzhan/XianS 81.37%2.19 78.92+6.42
Rl S/ 47 XianS/Teqing 93.02+£2.63 91.43+£8. 31
¥ /4l S Teqing/XianS 90. 64+4.61 87.76+5.08
XianS/G0582 83.50+6. 31 81.67+2.69
G0582/XianS 82.56+3.78 80.95+4.82
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Table 3 Segregation of pollen fertility in F, and BCF, generation from XianS crossed with several
conventional rice varieties and restorer line in 2006 and 2007
S N ¥ " i
2k A 0 R bR T bR JHELLfi
Pollen parents Generation Year Sterile plants Fertile plants h grai(o x

2K Ximi F, 2006 32 98 1:3 0. 000
75 5 Xianhuangzhan F, 2006 70 217 1:3 0. 000
F, 2007 73 217 1:3 0. 000
G0582 F, 2006 48 145 1:3 0.002
F, 2007 41 106 1:3 0.510
Bk Peifu F, 2006 21 64 1:3 0. 004
BCF; 2007 8 7 1:1 0. 000
¥ 15 Aixinzhan 1 F, 2006 33 94 1:3 0.024
F, 2006 55 162 1:3 0.025
H3 s 2007 53 165 1:3 0.025
BCF; 2007 30 33 1:1 0.064
F, 2006 54 155 1:3 0. 040
£ 1 %5 Huahang 1 F, 2007 22 104 1:3 3.429
BCF, 2007 24 14 1:1 2.132
B40 Fs 2006 44 125 1:3 0.049
F, 2006 29 94 1:3 0.068
448 5 Jinhuazhan F, 2007 23 75 1:3 0.054
BCF; 2007 43 35 1:1 0.628
B4 F, 2006 45 145 1:3 0.112
B4t 5 Yeluzhan F, 2006 35 94 1:3 0.209
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45 3% 3 Continued table 3
2k 1t gy RE B o B A HRHE )
Pollen parents Generation Year Sterile plants Fertile plants Seg;’Zie:)non P4
4K Ximi I, 2006 32 98 1:3 0. 000
W& 25 Shuangchao 25 F, 2006 35 93 1:3 0. 260
JRIE 4 5 Fenglian 4 F, 2006 32 109 1:3 0. 286
L Zaoteqing F, 2006 36 93 1:3 0.437
M2 5 5 Guosizaozhan F, 2006 28 100 1:3 0.510
BCF, 2007 47 54 1:1 0. 356
FEFH 5 Molixinzhan F, 2006 27 97 1:3 0.527
#5#% 10 2 Tangqing 10 F, 2006 26 97 1:3 0.783
B 2 5 Yanjing 2 F, 2006 42 152 1:3 0. 990
8258 F, 2006 38 92 1:3 1.026
$H) 89 Jingxian 89 F, 2006 26 103 1:3 1.367
BCF; 2007 23 33 1:1 1. 446
H# Qinzhen Fy 2006 25 100 1:3 1.411
s 2006 34 129 1:3 1.473
A ® B Tainanjing F, 2007 34 131 1:3 1.473
BCF, 2007 24 27 1:1 0.078
HLYbH Zaoshajing BCF, 2007 12 147 1:1 0. 180
B6 F, 2006 26 104 1:3 1.477
#i/h & Xinxiaozhan F, 2006 38 87 1:3 1.667
BCF, 2007 24 14 1:1 2.132
B17 Fy 2006 22 92 1:3 1. 684
RF1 F, 2006 25 103 1:3 1. 760
F, 2007 24 75 1:3 0.003
B 5 Yuexiangzhan F, 2006 25 103 1:3 1.760
% 15 Aixinzhan 1 BCF; 2007 21 29 1:1 0. 980
HE 15 Xintai 1 F, 2006 25 104 1:3 1. 884
EP431 F, 2006 24 101 1:3 1.944
BCF; 2007 24 19 1:1 0.372
FH 5 55 Fengsuizhan 5 F, 2006 25 105 1:3 2.010
= = Sansanzhan F, 2006 25 105 1:3 2.010
#{ Changyou F, 2006 24 106 1:3 2.626
i FF 13 Gaoke 13 F, 2006 24 106 1:3 2.626
RF11 Fs 2006 23 107 1:3 3.323
F, 2007 24 75 1:3 0.003
47 Jinxiangsimiao F, 2006 46 88 1:3 5.731*
Fy 2007 129 318 1:3 1. 160
F, 2006 18 102 1:3 5.878*
JAWZ I, 2007 86 315 1:3 2.711
BCF; 2007 16 22 1:1 0.658
F, 2006 28 12 91: 3 3.926*
JELOMT F, 2007 56 332 1:+3~1:15
BCF; 2007 16 21 1:1 0.432

T % RRAE «=0. 05 Wik B 27K,
Note: * denote significant difference at 5%.
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Table 4 Distribution of pollen fertility in F, generation from XianS crossed with several

conventional rice varieties and restorer line

QA K HAL R T B HREL IS AE

Pollen No. of plants with various pollen fertility Segregation ¥

parents 0~5 5~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 =80 ratio
g 9 B
HAEZ 5 42 0 0 1 3 2 5 17 29 95 1:3 0.990
Yanjing 2
fegy 1 2
L 54 0 0 1 4 5 5 18 34 89 1:3 0. 940
Huahang 1
sl b
*ﬂi#‘:u 70 0 0 0 4 3 9 15 55 131 1:3 0. 000
Xianhuangzhan
ﬁM‘ﬂJ 39 26 0 2 3 4 6 10 21 27 31 1:3 1.367
Jingxian 89
P
AR 32 2 0 4 6 6 5 22 30 56 1:3 1.473
Tainanjing
H3 55 0 0 3 6 6 7 11 32 97 1:3 0.025
G0582 48 0 0 0 4 7 8 25 34 67 1:3 0.002

FE:0~5,5~10,+,70~80,==80 K4t bk 1T & % (Y0) X439 10 A 4 A& B/ ME L R & fe ki, %5 [,
Note:In accordance with the individual plant fertility rate,0—5,5—10,-+,70—80, >80, respectively belonged to 10 subindivisiions. Every
subindivision only covered minimum value,not maximum value. Table 5 was similar.
5 MSEEMBELF BEEREXETIENSH
Table 5 Distribution of the bagged seed setting rat in F, generation from XianS crossed with

several conventional rice varieties and restorer line

A E< TINE7 3¢ G L (E

Pollen No. of plants with various bagged seed setting rat Segregation ¥

parents 0~5 5~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 =80 ratio
o 9 B
M*E..Z ~ 42 0 0 0 2 3 4 15 30 98 1:3 0. 990
Yanjing 2
fa gy 1 B
15 54 0 0 0 2 4 5 19 35 91 1:3 0. 940
Huahang 1
*ﬂj’%‘:&l 70 0 0 0 0 0 11 16 56 134 1:3 0. 000
Xianhuangzhan
ﬁ*ﬂj 89 36 0 0 4 8 7 18 31 28 57 1:3 1. 367
Jingxian 89
s T
u%*i‘ 33 1 0 2 5 5 6 232 30 58 1:3 1.473
Tainanjing
H3 55 0 0 0 5 7 7 12 32 99 1:3 0.025
G0582 48 0 0 0 2 7 9 25 34 68 1:3 0.002

6 MSEEMBRAZF FEXREERLBPRESEENEXY
Table 6 Fertility conversion date and correlation between fertility and temperature of sterile plants in F,

generation from XianS crossed with several conventional rice varieties and restorer line

B A EN-REREEI =R ]
A Fertility conversion date Fertility conversion date
TpT— -z T =
Pollen parents 2005 4 2006 4 e ] /d fﬁk/{ﬁ( 2005 4E 2006 4 FERTETA /d ‘PFH?Q/{%I
2005 vear 2006 . Ahead of  Correlation 2005 vear 2006 vear Ahead of Correlation
yea vea 2005 coefficient v yea vea 2005 coefficient
Al ianhuangzhan - -0 —0.738** -0 -03 4 —0.715*~*
Al 5 Xianh h 11-16 11-07 9 11-07 11 i
H3 11-13 11-07 6 —0.588"* 10-20 10-19 1 —0.538%
#Hr/h i Xinxiaozhan 11-10 10-19 22 —0.741" " 10-08 10-19 —11 —0.505"
B4t 5 Yeluzhan 11-19 10-24 26 —0.787" " 10-12 10-08 4 —0.594 "~

F % 5 Fengaizhan 11-19 11-23 4 —0.542" 10-17 10-22 -5 —0.511~
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Continued table 6

B 0
Fertility conversion date

LA

AT PR 1

Fertility conversion date

PERTW /A AOC R B

Pollen parents 2005 4F 2006 4F BRI /d ?Hk’%ﬁ 2005 4F 2006 4F < ;
2005 year 2006 year ~ ‘vhead of - Correlation o 5 o6 ey Ahead of - Correlation
2005 coefficient 2005 coefficient
B35 15 Aixinzhan 1 11-19 11-12 7 —0.662" "~ 10-17 10-24 —7 —0.517~
R E Y 2 5 Milizaozhan 2 11-16 11-05 11 —0.658"* 10-12 10-08 4 —0.603**
[® 22 B 5 Guosizaozhan 10-12 10-16 —4 —0.528" 10-08 10-16 —8 —0.528"
BRS8 10-14 10-22 —8 —0.563" 10-12 10-08 4 —0.605"*
FH# 5 8 5 Fengsuizhan 8 11-19 11-03 16 —0.689"* 11-13 10-08 36 —0.854"*
41 5 Jinhuazhan 11-16 11-05 11 —0.671"* 10-12 10-16 —4 —0.544*
JAWZ 10-12 10-08 6 —0.593" " 10-12 10-08 4 —0.557*
JELOMT 10-14 10-12 2 —0.474" 10-12 10-16 4 —0.584"*

T x = APRIFOR 500 1A K F .

Note: % , % * significant 5% and 1% levels, respectively.
N \/\
30 ®

o F Al S 287 M AR e N B WA % 64S Kl
2 A H PR S 78T M AT LA Rb i B 3R K 4R
Rk 64S T35 T4 R b X0 R L 2 o) ol i 2
MR, 8% 64S M & Im A L IRE S 23,3
CH MR Tl S i AT & A BRIE R 23,5 °C (53
SRR S UL R EOK S N H A XS 5 R 64S K (1)
JRAART e R T B m A LR 2 5. AT
FWR A S HAF R Al 76 H I 21 CHEMAET
TS T d LB VWG E 64S U 2 d S R A E
PEREA PR BOR S R 1K 1 J R AT R
TR A VR TR R SRR R 22 5. )T
M ARZMT . 5~9 HHFRZ: 3 d HIEAE23.5
C LR 5 W AR IR R AR EL 7 d S i IR 1 it e
Bo BEAR R SAETIN 5 HIRH] 10 A a2 ek
BRI O BRI R R SR
() 55 A 7= 1w G S R 7 A L B R
FUCE R A . Rk, 52 A A LK
FEUHE S I FH 9 52 KRB TR U N B R 5% 64S M
Lt o Hil S 7 A2 R X 2R A DX T il Feope 5 42 4

ANJa] 2 F 0 3 e B 58S, %4k S-1,B06S
0AL15-1 ZE 50 IR B AN B /K A ot AL LR A B 98 A
FEIR BN B M 2 P B S TR o (X R R
B R I RGBSR A5 SR RS . I
TNy FRCEE A 384G R 5 R A AR AN B3R B A
BRI FR AR AL A FE R 5% RO AS 7] S B [
— 2 & AE A [F] PR 5 b 3 1% 00 3R AR S
PRV A U I O TR SO R K R AL 1 O
PE, AW RHN S 5 39 AN # MRS 22 52 . 1% 39
A H RS A B A RIS B L 8 A RIDEE 22 5 AP D
= FONER BT R8T 4 R BRA 354 |,

HER AT BB S A T RB AT & 3 ¢ 1,13 A [l 5
BCF, {AHHAFT B S A EHRBILE N 1 1,
XULIPRD S AT MRS 1 X ERCE R 6, Ho i
(LS iDO N I Sl T NSNS g (e = i
M

Dt U B A T DAL 1 5 B — LR L AGE L X AT
AES AR B AT RN TR A
2 56 T M DA T S IR IR 7 AN TERR A . Kl S 2
— M HARERCER A TR 5B RZHE
MRS A3 I 2R BN 1 X S D i A R R 2 R 22 80
A AEA R AFEBRTA] 70 85 HE AR E - 1X W DRI S AN 7 1k
ZIG AR R WA o DUITEVE 2 BF 58 0 7T 2
TNT SVAE R AR E MR RIS FRAES i TR
PR 2235 32 PR BT 45 D R B9S2 0 L DS 3 8 D 3R A R 1)
JE T B AT e R 500 BN T BR A A 23 A D ]
FARALBE T BON T R A T RZ M) T AN 7 2 A gt
TR G BT . ASBI T FHAE A T e /N T 504
VB9 AT B 60 400 3 o o+ B 6 1 B A0 A R A 1) A
B RBCR AR 23 K HE AR AN 2 R WA IR A% 23 B 1) 25
Heo J3Ah AR AT R AELR [ AL IR WS
TV S 5 RURR A S G B RE R T RS R o0 A 4
DLEEAR —BOF, Btk MR N AEES i, B
E RN B RRIEAR R B R oy B B IR IE
WY . A%H NN AT 6l o A 7 2 N g
e o3 A it B AR H Ml R 2 N T ] i g
o 3 D3 AR (A B TR S IE AP AF 5 IX —
ZOR. FE KNS 54 R ZHOER M2 AL Fy AR
R P> B R B 1 X IR 2y B X 7 5E oA
S Uk PR IRE AT LA 25 1 P AIRE 52 3 A4 LU SRy R
FEOR e 2 bR IE . Pt HERR E QLA S B9 AR Tk
Pl BEAE X AL 5

H TR S AN 7 3 A5 A5 R X L A 77 B
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