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Abstract: [Objective] The increase of breeding efficiency and development of new varieties with high oil yield and wide
adaptability ensure the elevation of competitive power of rapeseed varieties and industry. [Method] Using a three-line system of
Shaan 2A cytoplasmic male sterility, a rapeseed hybrid variety Zhongyouza 11 with high grain yield, high oil content, wide
adaptability and good quality was developed by the combination of traditional methods and a molecular marker assisted breeding
technique. [Result] The oil content of Zhongyouza 11 is steadily above 43% in the three ecological regions along Yangtze River
valley reaches which is the largest winter oilseed production area in China. The highest oil content of Zhongyouza 11 reached
46.68% (in the upper reach of Yangtze River valley in 2003-2004), which is the highest among all lines involved in the national
regional oilseed rape variety trials. In the yield trials in Hubei province, the average yield of Zhongyouza 11 reached 2 853 kg-ha™
(2002-2004), over yielding the control variety Zhongshuang 6 by 11.34%. In the national trials, the yield of Zhongyouza 11 reached 2
405.7 kg-ha, 2 697.3 kg-ha™* and 2 770.2 kg-ha™ in the upper, middle and lower reach regions, over yielding the respective control
varieties by 11.52%, 12.9% and 14.92%, respectively, in 2003-2005. Both the high oil content and high grain yield contributed to the
high oil yield of Zhongyouza 11. The oil yield of Zhongyouza 11 in the national trials reached 1 083.3 kg-ha, 1 210.2 kg-ha, 1
224.8 kg-ha*, over yielding the respective controls by 29.42%, 27.65% and 20.98%, respectively, in the upper, middle and lower
reaches of Yangtze River valley. The highest oil yield reached 1369.65 kg-ha? (in the middle reach of Yangtze River valley,
2003-2004), increased by 46.21% compared to the control. The experimental sites distributed widely along the Yangtze River valley
covering most of Chinese winter rapeseed production area. Among 89 experimental location/years, the yield of Zhongyouza 11
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surpassed the controls at 77 of them in the trials, indicating wide adaptability of this variety. Zhongyouza 11 has become the only one
that passed the national regional trials of all three regions along the Yangtze River valley in the same year by 2005. It is also the first

oilseed rape variety that contains oil exceeding 46% that passed the national regional trials. [Conclusion] This study shows that
heterosis prediction by the estimation of genetic distance between parental lines using SSR and SRAP markers is an efficient way for
the reduction of tedious field trials and the acceleration of breeding procedure.

Key words: Brassica napus; Heterosis prediction; Zhongyoza 11; Qil yield; Adaptability
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Fig. 1 Dendrogram of 26 breeding lines based on SSR and
SRAP markers
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Table 1 Yield heterosis of hybrids and genetic distance of
parental lines

Hikey e Rt BORILE mLEE
Combination  Yield (kg-ha™) MPH (%) HPH (%) GDs
1055AXR1 2376.216 54.1 24.4 0.3364
1055A X R2 2480.436 30.8 29.8 0.4490
1055A X R3 2556.864 233 14.3 0.3867
1055A X R6 2855.628 46.0 42.7 0.4275
6098A X R1 1778.688 36.2 23.7 0.5803
6098A X R2 2633.292 58.6 39.9 0.5326
6098A X R3 2376.216 29.3 6.2 0.3513
6098A X R6 2716.668 58.0 35.8 0.4581
8908A X R1 2091.348 45.8 234 0.4546
8908A X R2 2445.696 36.7 29.9 0.5704
8908A X R3 2126.088 8.1 -5.0 0.3111
8908A X R6 2688.876 455 34.4 0.4692

MPH: Mid-parent heterosis; HPH: High parent heterosis
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Table 2 Yield components of Zhongyouza 11 in Hubei

regional trial

A 0y PR Trait

Variety YeAr kAR MR TR b
NSP NSS TSW(g) YP(g)

Tt 11 2002-2003 308.8 185 372 198

Zhongyouza 11 2003-2004 310.3 21.0 372 222

XL 6 2002-2003 316.6 14.7 373 165

Zhongshuang 6 2003-2004 344.7 18.2 373 207

NSP: Number of siliques per plant; NSS: Number of seeds per siliques;
TSW: Thousand seeds weight; YP: Yield per plant
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Table 3 Yield and oil content performance of Zhongyouza 11 in national regional variety trials

Region Year HiZ% 11 Zhongyouza 11 EL ] R N2 Yield increase over control 2
A i 7t i 7=k 7t i 73 ik
Yield (kg-ha™) Oil content (%) Oil yield (kg-ha™) Yield (%) Oil content (%) Qil yield (%)
Upper reaches 2003~2004 2517.5 46.68 1175.2 20.35 22.78 47.76
b3 X 2004~2005 2293.9 43.21 991.2 3.22 9.28 12.80
V¥4 Average 2405.7 44.95 1083.3 11.52 15.90 29.42
Middle reaches 2003~2004 2964.0 46.21 1369.7 25.71 16.31 46.21
i X 2004~2005 2430.5 43.55 1058.5 0.43 9.86 10.33
V¥4 Average 2697.3 44.88 1210.2 12.90 13.09 27.65
Lower reaches 2003~2004 2840.4 44.84 1273.7 11.97 6.61 19.37
i 2004~2005 2699.9 43.55 1175.8 18.11 3.86 22.67
V¥4 Average 2770.2 44.20 1224.8 14.92 5.24 20.98

b Rl L3 X R 7 %, HhiiEIX 2003~2004 4R il 821, 2004~2005 4EFE Ak 2 5, R i 14, R R D Pl kg-hat=
et kg-ha X Al . 2 MRS Chalgd 11 AR D /4 R X 100%

The control variety in the upper reach trial is Youyan 7, the controls in the Middle reach trial are Zhongyou 821 and Zhongyouza 2 in the year 2003-04 and
2004-05 respectively, and the control variety in the lower reach trial is Wanyou 14. The same in following tables. ¥ Qil yield (kg-ha®)=Yield (kg-ha™) X Qil
content. ? Increase over control= (Value of Zhongyouza 11-Value of control) /Value of control X 100%
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a: KIT RJEX 1. spilhidy 11; 2.2001V51; 3. i 0308; 4. B4Z% ZW99004; 5. &t 15 6. WA 6 %5 7.01 2% 796; 8. %% 0203; 9. A 7 %5
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6. AR 6 %5 7. Mgl 14: 8. YMiZ% 145: 9.H243; 10. M4k 55 11, 1 88; 12.SQ1; 13. XL 95 14. % 98033

a: Upper reaches of Yangtze river valley 1. Zhongyouzall; 2. 2001V51; 3. You 0308; 4. Jinza ZW99004; 5. Fuyou 1; 6. Xiangzayou 6; 7. 01za796; 8. Za 0203;
9. Youyan 7; 10. Zhongshuang 9; 11. H4270; b: Middle reaches of Yangtze river valley 1. Zhongyouza 11; 2. 96185; 3. Fengyou 701; 4. 96-5; 5. Liangyou 589;
6. 21931; 7. Za 2013; 8. Qinyou 8; 9. H0203; 10. 9558; 11. Fuyouza 1; 12. Zhongyou 821; 13. You 88; 14. 1087; c: Lower reaches of Yangtze river valley 1.
Zhongyouza 11; 2. You 0310; 3. K142; 4. 2001; 5. Jinza ZW99004; 6. Xiangzayou 6; 7. Wanyou 14; 8. Huyouza 1; 9. H243; 10. Wanheza 5; 11. You 88; 12.

SQ1; 13. Zhongshuang 9; 14. Za 98033
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Fig. 2 Comparison of Zhongyouza 11 with other lines involved in national trials along Yangtze river valley
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P FAAR DG IR B IR IR st A% 22 5, DAL T 5 2 AR Bk
RILIAH R IR« ARSI ks SSR Frid 57l )
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TRUF TN R . W R RERS R S R TR 2
AR A G 1L DR (1 D e 43 T AR e BOE B bR i EA T
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