2006 ,26(3) :58 62
Journal of Triticeae Crops

- 123 2 1 2 2 2
) 1 1 ) 1
(1. , 810001; 2.
730070; 3. . 100039)
) , 257A
257A F F FBC
4B
:S512.1;S334.5 A :1009-1041 (2006) 03-0058-05

Cenetic Analysis on the Male Serile Gene of Lanzhou Genic

Male Serile Wheat
WANG Shi-hong'** ,ZHOU Kuan-ji’ ,ZHANG Huai-gang' ,

FENGYuwqin®, ZHANG Yong sheng’ , Y UAN Ming- v
(1. Northwest Institute of Plateau Biology , Chinese Academy of Sciences, Xining,Qinghai 810001, China;
2. Crop Institute, Gansu Academy of Agricultural Sciences, Lanzhou,Gansu 730070, China;
3. Graduate Univerdty , Chinese Academy of Scences, Beijing 100039, China)

Abstract : We studied the genetic characters of the male sterile gene in Lanzhou Genetic Male-Sterile
Wheat (L GMS) by cytological method, genetic analysis and nullisomic analyss. Pollen abortion
processes of the mutant male sterile line 257A were comparatively investigated with cytological meth-
od. It was concluded that there were no distinct structural differences between male sterile line 257A
and its corregponding male-fertile line 257B during the stage of anther development , pollen abortion
occurres ater the period of dikaryophase, and the disintegration process in the taptum intercellular
layer tissue of sterile antherswas retarded. Genetic analysisindicated that the the male sterility in this
mutant was controlled by a pair of recessve genes and genetic stability of the male sterility wasrit in-
fluenced by different wheat cytoplasm and environmental factors like photoperiod and temperature.
Nullisomic analysis showed that the male sterile genes located in the chromosome 4B of wheat.
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Table 1l F seed st ratesand B fertility segregation in the crosses of male sterile line 257A and 4 wheat cultivars
F1 F2 F2 F2 Fe
% - ation Theoretical X 2 P
Crosses Location, Seed set rateNo. of No. of No. of segregation Theoretic
Year of 1 F2  SterileF, fertile F, 'at€0f F2 segregation
rate of F»
257A/ Yuanmu ,2001  78.2 135 37 98 1 2.65 1 3 0.2988 0.70 0.50
257A/ Chinese Yuanmu,2002 76.5 381 106 275 1 2.59 1 3 1.4707 0.30 0.20
Fring Lanzhou,2002 80.3 249 77 172 1 2.23 1 3 4.3494 0.05 0.02
Lanzhou,2003 75.5 332 82 250 1 3.05 1 3 0.0040 >0.90
Total 77.6 1097 302 795 1 2.63 1 3 3.6101 0.10 0.05
257A/ Yuanmu ,2001  87.3 149 41 108 1 2.63 1 3 0.3781 0.70 0.50
257A/ Abbodanza Yuanmu ,2002 92.6 210 51 159 1 3.12 1 3 0.0254 0.90 0.80
Lanzhou ,2002 85.6 419 106 313 1 2.95 1 3 0.0072 >0.90
Lanzhou,2003 91.4 504 121 383 1 3.17 1 3 0.2143 0.70 0.50
Tota 89.2 1282 319 963 1 3.02 1 3 0.0042 >0.90
257A/ 11 Yuanmu ,2001  83.2 98 32 66 1 2.06 1 3 2.6667 0.20 0.10
257A/ Longchun1l Yuanmu ,2002  89.0 244 56 188 1 3.36 1 3 0.4426 0.70 0.50
Lanzhou ,2002 88.8 302 70 232 1 3.31 1 3 0.4415 0.70 0.50
Lanzhou,2003 90.6 159 41 118 1 2.88 1 3 0.0189 0.90 0.80
Total 87.9 803 199 604 1 3.04 1 3 0.0104 >0.90
257A/ 4 Yuanmu,2001 86.4 75 22 53 1 2.41 1 3 0.5378 0.50 0.30
257A/ Ningchun4 Yuanmu ,2002  88.1 620 150 470 1 3.13 1 3 0.1742 0.70 0.50
Lanzhou,2002 83.5 179 46 133 1 2.89 1 3 0.0168 0.90 0.80
Lanzhou,2003 90.6 302 65 237 1 3.65 1 3 1.7660 0.20 0.10
Total 87.2 1176 283 893 1 3.16 1 3 0.5000 0.50 0.30
| 257A Yuanmu ,2002  79.2 265 74 191 1 2.58 1 3 1.0579 0.50 0.30
Chinese Spring/ 257A Lanzhou,2003 83.1 237 58 179 1 3.08 1 3 0.0127 >0.90
Total 81.2 502 132 370 1 2.8 1 3 0.3825 0.70 0.50
/ 257A Yuanmu ,2002 89.5 206 47 159 1 3.38 1 3 0.4142 0.70 0.50
Abbodanza/ 257A Lanzhou,2003 91.3 281 72 209 1 2.90 1 3 0.0297 0.90 0.80
Total 90.4 487 119 368 1 3.09 1 3 0.0554 0.90 0.80
4 [257A Yuanmu ,2002 87.9 266 65 201 1 3.09 1 3 0.0201 0.90 0.80
Ningchund/ 257A Lanzhou ,2003 88.6 258 55 203 1 3.69 1 3 1.6744 0.20 0.10
Total 88.3 524 120 404 1 3.37 1 3 1.1221 0.30 0.20
11 /257A Yuanmu,2002 85.2 196 42 154 1 3.67 1 3 1.1497 0.30 0.20
Longchunl1l/ 257A Lanzhou ,2003 79.8 304 81 223 1 275 1 3 0.3553 0.70 0.50
Tota 82.5 500 123 377 1 3.07 1 3 0.0240 0.90 0.80
2.3 4B
021A 257A 4A 4B 4D
F. ( 3 , 021A 2A 7B
257A 5.00% 2.23%; , 021A 1376A 8391A
021A  257A ( 4
F. 66.97% 85.04 %; ,021A 1376A 8391A
021A 257A F. 3.2% 5.1% 6.5% ,
, 4B F. , 4B F. 7.5%
8.83% 10.70%, 55% 7.2%, F.
25.79% 79.39% , 40 % 51.3% 70.3% , 4B F.
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Table 2 BC: fertility segregation in _backcrosses of male sterile line 257A and 4 Fi crosses

Crosses LO(\:(aeIL(r)n ! N;C?f ,;toérilo(fe ’f\lgr.tiloef segrﬁatgztlonSEJZSgieg:]c?late X* ]
257A/ 1 257A/ Yuanmu ,2002 45 19 26 1.37 11 0.5556 0.50 0.30
L anzhou ,2003 64 35 29 0.83 11 0.2500 0.70 0.30
257A/ 1 257A/ Chinese Soring Tota 109 54 55 1.02 11 0.0029 >0.90
257A/1257A Yuanmu ,2002 85 40 45 1.13 11 0.1059 0.80 0.70
/ L anzhou ,2003 126 57 69 1.21 11 0.7937 0.50 0.30
257A/1257A/ Arbo Tota 211 97 114 1.18 11 1.0664 0.50 0.30
257A/11257A Yuanmu ,2002 79 38 41 1.08 11 0.0127 >0.90
/ 11 L anzhou ,2003 121 56 65 1.16 11 0.4050 0.70 0.50
257A/1257A/ Longchunll Tota 200 94 106 1.13 11 0.5000 0.50 0.30
257A/11257A Yuanmu ,2002 45 19 26 1.37 11 0.5556 0.50 0.30
/ 4 L anzhou ,2003 91 42 49 1.17 11 0.2747 0.70 0.50
257A/1 257A/ Ningchun4 Tota 136 61 75 1.23 1 1 1.0588 0.50 0.30
3 021A 257A F (2002)
Table3 F; seed <t rate in croses between male derile line 021A, 257A and Abbodanza nullisomic lineq 2002)
Crosses (%) Seed set rate Crosses (%) Seed set rate
021A 5.00 257A 2.23
021A/ 021A/ Abbodanza 66.97 257A/ 257A/ Abbodanza 85.04
021A/ 1AN 021A/ FenglAN 55.06 257A/  1AN 257A/ FenglAN 44.74
021A/1BN 55.91 257A/ 1BN 67.43
021A/1DN 77.92 257A/ 1DN 70.11
021A/2AN 79.39 257A/ 2AN 72.97
021A/2BN 57.17 257A/ 2BN 58.94
021A/2DN 34.19 257A/ 2DN 63.51
021A/ 3AN 021A/ Zhong3AN 25.79 257A/  3AN 257A/ Zhong3AN 61.94
021A/3BN 66.48 257A/ 3BN 63. 66
021A/3DN 46.22
021A/4AM 67.34 257A/ 4AM 65.70
021A/4BN 8.83 257A/ 4BN 10.70
021A/4DN 61.94 257A/ 4ADN 38.19
021A/5AN 51.56 257A/ 5AN 46. 47
021A/5BN 68.54 257A/ 5BN 65. 38
021A/5DN 61.09
021A/6AN 40.91 257A/ 6AN 47.50
021A/6BN 56.83
021A/6DN 49.20
021A/7AN 54.21
021A/ 7BN 26.39
021A/ 7DN__021A/ Yangmai 7DN 60.19 257A/ 7DN 257A/ Yangmai7DN 49.07
4 021A 1376A 8391A F (2004)
Table 4 F: seed <t rate in croses of male sterile line 021A ,1376A ,8391A and Abbodanza nullisomic line( 2004)
(%) (%) (%)
Crosses Seed set rate Crosses Seed set rate Crosses Seed set rate
021A 3.2 1376A 5.1 8391A 6.5
021A/2AN 64.4 1376A/ 2AN 70.3 8391A/2AN 62.6
021A/ 4A N 60.1 1376A/ 4A N 61.5 8391A/ 4A N 60.0
021A/ Yangmai4AN 1376A/ Yangma4AN 8391A/ Yangmai4AN
021A/ 4BN 7.5 1376A/ 4BN 5.5 8391A/4BN 7.2
021A/4DN 57.6 1376A/ 4DN 51.3 8391A/4DN 57.4
021A/ 7BN 59.2 1376A/ 7BN 58.2 8391A/ 7BN 56.4
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