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Analysis o Genetic Background and Agronomic Traits in Improved Regoring L ines
Shuhui 527 with Resigance to Bacterial Blight
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( Rice Resgarch Ingtitute d Sichuan Agricultural University, Wenjiang 611130, Sichuan, China)

Abstract The genetic background, resgance spectrum to bacterid blight and agroromic traits were evduated in 10
* Shuhu 527" improved regtoring lines with res sance to Bacterid blight , which were bred by Molecuar Marker ass sed
SHection(MAS) . Results showed that these lineswere homozygousin loci Xa21 and Xa4 and red gant to the representative
drainsof 7 Chinexe pathotypesC - C  in China, and Philippinerace 1 and 6, PL and P6. Conrparison of genetic back
ground showed that there were only 1 - 5 differentid SSR loci ,the gmilarity of RAFD bandswas 92.1%- 97.5 %. The
variation of the 8 agromomic traits observed between the inproved regoring lines and combinations released from the each
lines crossed with D62A was not Sgnificant . The agronomic traits invegigated between the redoring line and the combina
tions o these lines crossed with GI6A , regpectively , had no sgnificant difference except the 1 00G grain weight , ikeets
per panicle and yidd . But the red gance to Bacterid blight of these lines was inproved and the other traits were snilar to
the recurrent parent. The genetic background and agroromic traits of line 9 and line 10 were nore dmilar to Shuhui 527 ,
it indicated thet inprovement of res gance to Bacterid blight of Shuhui 527 by usng MAS was succesful , and the MAS
method used in rice breeding was a df ectiveness gpproach.
Key words Xa21 and Xad; Genetic-background andyd's; Bacterid bight resgance; Agroromic traits evd uation
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Fig.1 PCRanalysis o 10 improved regoring lines and their parents ( Shuhui527 and 1RBB60) with pTA248 ( A)and MP12( B)
A B pTA248  MPI12 ;1 10 10 ;M :100 bp ladder
M: 100 bp ladder; 1- 10: 10 inproved regoring lines
RAFD 92.1% 2.4
97.5% Linel Line2 SR RAPD
527 Line 4 527 2 SR SPSS510.0 ,
, RAPD Line 3 Line 9 527
Line 10 527 , D62A 8
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527 IR24 , 527  DNA
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1
Tablel  Theresults o genetic background analyzed usng SSRand RAPD
SR SR andyss RAFD RAPD andys's
Line /
Differentiad loci/ Chromosomes No. o differertid locus No. of smlar band % o smilarity
Line1 RM9/ 1, RM180/ 7, RVI281/ 8, RM302/ 1 4 432 9.1
Line 2 RM9/ 1, RM297/1, RM180/ 7, RVi28/ 8, RM302/ 1 5 444 93.3
Line 3 RVI302/ 1 1 460 9.0
Line 4 RM9/ 1, RM302/ 1 2 444 93.5
Line5 RVI9/ 1, RM297/ 1 2 455 %.4
Line 6 RM9/ 1, RM297/1, RM302/ 1 3 461 9%.2
Line7 RV9/ 1, RM202/ 11, RM302/ 1 3 452 U4
Line 8 RVI9/ 1, RM302/ 1 2 461 9%.7
Line 9 RMVI202/ 11, RM302/ 1 2 463 97.5
Lire 10 RM9/1, RM302/ 1 2 472 97.5
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Table 2

2

The reactions and resigance spectrum to the 9 grains tesed in the improved restoring lines and contros

/

Reactions of resgance to 9 dransd Xoo

Cultivar/ line

(@]

(@]

IR24
527R
IRBB60
Line 1
Line 2
Line 3
Line 4
Lire 5
Line 6
Line 7
Line 8
Line 9
line 10

MODDDDDODTE 0 |-

HIDVDDTIDDOTL 0|

WD DDDDDTDDE 00|

moDDDDDTIDL 0o (O

MODVDOVTDITE NN

MODVDDVIDDTH NN

MODDDDTDDTL NN o

WD DTDDDTDDE0n|O

MODDODDDDDE 0" o

Notes:R: Reddant; HR: High Resdant; S: Susceptible; MS: Midde Susceptible.

3
Table3  Performance df agronomic traits of improved regoring linesand contras
Imoroved line Daysto heading 1 000-grainweight Hant heignt  Panicles per Soikelets per Qansper  Sgting percentage Yidd
P (d) (@ (cm) plart panide paride (% (t/ hr?)
Shuhui 527 (CK) 103 33.83 124.17 10.17 132.73 104.10 78.41 7.15
Line 1 101 33.22 127.30 9.00 119.56 102.00 85.23 8.06
Line 2 101 32.50 126.13 8.67 141.71 108. 54 76.85 6.87
Line 3 101 32.89 124.60 9.73 132.62 100. 76 76.49 7.16
Line 4 102 32.72 127.03 9.13 149.35 127.38 85.30 7.31
Line 5 101 32.67 126.57 8.47 148.38 115.39 77.44 7.28
Line 6 102 33.05 123.40 9.23 139.40 110.17 78.72 7.34
Line7 101 33.45 121.37 8.47 92.62 74.71 80. 66 7.62
Line 8 102 33.83 125.33 8.63 137.84 107.95 78.24 7.18
Line 9 102 33.89 124.13 9.40 144.49 121.21 83.70 6.9
Line 10 101 33 39 126 00 920 152 08 126 23 83 05 703
4 D62A
Table4  The agronomic traits o hybrid rice combinations of improved resoring lines crossed with D62A and contras
Comtination Daysto heading 1 000-grainweight Hant height Panicles per Soikelets per Qainsper Sdting percentage Yidd
(d) (a) (cm) plart panide panide (%) (t/ hm?)
D62A/ Shuhui 527 (CK) 125 30.28 127.43 8.90 186.28 138.48 74.32 8.04
D62A/Line 1 124 29.50 124.93 9.57 173.05 134.44 77.68 8.82
D62A/Line 2 124 28.42 123.95 9.15 191.03 142.01 74.11 8.33
D62A/Line 3 125 29.02 125.32 8.79 190.02 141.50 74.40 8.42
D62A/Line 4 123 29.45 124.37 9.77 185.83 145.03 78.12 8.73
D62A/Line 5 124 28.67 124.77 8.87 200.70 152.27 75.81 7.98
D62A/Line 6 124 29.67 125.50 9.63 175.04 127.67 72.95 8.19
D62A/Line 7 125 29.06 126.53 9.63 148.67 111.46 75.47 8.16
D62A/Line 8 123 29.56 126.70 9.07 171.9 137.49 80.04 8.91
D62A/Line 9 124 30.06 125.87 9.87 178.25 138.56 77.74 8.07
D62A/1 ine 10 125 29 Q2 125 20 9 25 175 95 132 36 75 24 8 51
5 (46A
Table5  The agronomic traits of hybrid rice combinations of improved regoring lines crossed with G46A and contrds
b) a )
_— Days to heading 1000-g‘a'nweightb) Rant height Panicles per Soikelets per Qansper  SHting percentage Yield?
QGombi nation . .
(d) (Q) (cm) plart panide? panide (%) (1, hnd)
GI6A/ Shuhui 527 (CK) 121 29.55 129.00 7.83 221.95 166. 96 75.25 8.31
GA6A/Line 1 119 28.28 " 129.13 9.13 187.81° 143.14 76.31 7.68
GA6A/Line 2 120 30.17 127.30 8.65 189.51 " 145.68 76.85 9.68"
GA6A/Line 3 121 28.92 128.20 8.30 213.64 162.90 76.31 8.28
GA6A/Line 4 119 29.17 128.00 8.10 230.23 166. 01 72.11 8.11
GA6A/Line 5 119 28.84 127.75 8.10 223.23 173.80 77.73 8.42
GA6A/Line 6 120 29.00 127.73 8.43 220.08 161.34 73.18 8.60
GA6A/Line 7 121 29.84 129.75 8.35 211.26 162. 66 77.14 7.65
GA6A/Line 8 119 29.61 127.17 7.97 171.84° 134.90 78.49 8.42
GA6A/Line 9 120 30.17 128.00 7.9 215.62 163. 65 75.90 8.10
6A/1 ine 10 120 28 89 127 a7 8 40 211 71 159 41 75 20 8 46
:a) \b) 0.05 0.01 T 0.05

Notes:a) ,b) Sgnificart a the level of 0.05 and 0.01, regpectively ; * Sgrificant a the levd of 0.05 conpared to CK.

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 : 527

567

DNA ,
. SR
,  Xa2l Xad ( 11
) 28 SR , RM202 Line 7
Line 9 527 , RM202
Gorndl SR
(http :/ /www. gramene.org) , Xa2l  Xad
RM21 RVI254 RM139, 10
, Xazl Xad
SR RAFD
) 527
, Line9 Line 10 527,

SR Lire3
527 , 10 527

,Line 3
527 96 %,

) Qs

[3.4,6,9]

[3.4] BGF
Xa2l Xad ( ).

, 527

Refer ences

[1] Zhang Q( ) . Utilization and drategy of for red stance to rice bacterid
bight in China. Acta Phytophylda Sinica ( ), 1995, 22
(3) : 241 - 246
[2] Khush GS, Mackill DJ, 9dhu GS. Breeding ricefor res gance to bac
terid blight. IRRI Bacterid Blight of Rice. IRRI, Manila, Philippines,
1989. 207 - 217
[3] Sngh S, Sdhud S, Huang N, Vikd Y, Li Z,Brar D S, Dhdiwd H S,
Khush G S. Pyramiding three bacterid blight resstance genes ( xa5,
xal3 and Xa21) usng merker-asdgted sdection into indica rice cultivar
PR106. Theor Apdl Genet, 2001, 102: 1 011 - 1 015
[4] Kande Zheng, Ning Huang , John Bennett , Qurdev S Khush. PCR based
marker-ass ged sdection in rice breeding, IRRI Discusson Pger Series
No.12. 1995. 1- 24
[5] Khush G S, Bacdango E Ogava. A new gene for resgance to bacterid
blight from O. longistaminata. Rice Genet Nend ,1990,7:121 - 122
[6] MaB-J ( ), Wang WM ( ), Zheo B( ), Zou YL
( ), ZhuL-H( ), Zha W-X( ). Sudesd PCR
marker for rice bacterid blight ressance gene Xa4. Hereditas(Bejing)
( ).,1999,21(3):9-12
[7] Huang T Y( ) ,Li SG( ), Wang Y-P( ), Li H
Y( ) . Accderated inprovement o bacterid blight resgance of
* Shuhu 527° udng nolecdar marker-ass sed sdection. Chinese Journal
d Biotechndogy ( ) , 2003,19(2) :153 - 157
[8] Zhao X-F( ), Zha WX( ), Li P( ) \Wang CL (
) ,Pan X-B( ), QanQ( ) ,Lis¢( ), ZhulL-
H( ) . Fidd tes and andyses of different Xa21-transgenic hybrid
rice combinaions. Acta Agronomica Sinica ( ), 2002, 28(4) :
521 - 529
[9] Chen Sheng ,Lin X H,Xu C G,Zhang Q-Fa. Inprovement o bacterid
blight resstance to Minghui 63 ,an dite redorer line o hybrid rice, by
nolecuar marker-asd sed sdection. Crop Sdence, 2000, 140: 239 - 244

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



