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Table 1 Analysis of variance of ten yield traits in non-heading Chinese cabbages
Ok W R/ cm B i/ cm L K /em it 3E/cm
Material Plant height Plant extent Number of leaves Leaf length Leaf width
ZY X 13xs156 39. 34 abAB 39. 86 aA 22.00 aA 49.10 aA 17. 86 aA
ZY X 13xs139 36.52 beB 35.14 bAB 19. 60 abA 39.52 cC 14. 94 cB
ZY X 13xs102 26.56 efD 31. 86 beBCD 12.60 cdB 29.94 eE 16. 24 bcAB
7Y X 13xs198 41.10 aA 35.04 bAB 18. 20 bA 42.74 bBC 16. 80 abAB
ZY X 13x59 23.32 fgDE 27.24 ¢dCD 14.20 ¢B 25.66 {F 13.12 dC
7Y 23. 88 efgDE 28.04 cd CD 12.00 cdB 23. 88 fgFG 11. 14 eDE
13xs156 35.48 cB 30. 10 bed BCD 21.20 abA 37.88 cD 17.12 abA
13xs139 26.78 eD 33.74 bABC 21.80 aA 32.10 deE 10. 60 eE
13xs102 21. 88 gE 28.10 cdCD 10. 20 dB 21.70 ghGH 10. 28 eE
13xs198 31.20 dC 25.18 dD 22.20 aA 33.06 dE 12.58 dCD
13xs59 20. 64 gDE 26.20 dD 22.60 aA 19.70 hH 12. 86 dCD
¥4 Mean 29.70 30. 95 17. 87 32.30 13.97
LREAKCV/% 25.02 17. 60 27.97 28.33 20. 32
Pz AR K/ em 4% 5 / cm R4 )5 / cm i/ g Kbk g/ g
Material Petiole length Petiole width Petiole thick Yield of leaves Yield per plant
ZY X 13xs156 15.82 aA 4.10 aA 0. 86 beBC 44,87 aA 100. 52 aA
ZY X 13xs139 17.46 aA 3.44 bcAB 0.67 deCDE 27.44 bB 52.41 beBC
7Y X 13xs102 10. 30 bB 3.98 aA 1.26 aA 39.82 aA 66.92 bB
ZY X 13xs198 17.10 aA 2. 80 deC 0. 78 ¢dBC 24. 32 beBCD 45.96 cdBC
ZY X 13xs59 8. 50 bedBC 3.08 c¢dBC 0. 84 beBC 18. 58 ¢cdBCDE 34,42 deCD
7Y 7.76 bedBC 1.92 {E 0.71 c¢dCD 10. 62 efEF 14. 88 {D
13xs156 8. 30 bedBC 2.74 deC 0.50 fEF 17. 48 dCDEF 35. 37 cdeCD
13xs139 15.00 aA 2.06 fDE 0.34 gF 8.97 {F 19. 28 efD
13xs102 8. 86 beBC 3.82 abA 1.24 aA 26. 35 bBC 37.59 cdCD
13xs198 6. 88 cdBC 2.56 eCD 0. 56 efDE 15. 76 deEFG 33.90 deCD
13xs59 5.88 dC 3.78 abA 0.96 bB 19. 19 ¢«dBCDE 44,78 cdBC
{8 Mean 11.08 3.12 0.79 23.04 44.18
TREKCV/% 40. 79 25. 64 36.71 50. 60 57.06

T RBUAR T K NG F RS SRR AE 10 50K T B2 5 3,

Note: Different uppercase and lowercase letters in same column indicate significant difference at 1% and 5% level, respectively.
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Table 2 Heterosis analysis of yield traits of hybrid

F1 253 Mid -parent heterosis

#oE P # High parent heterosis

(SR IN

Trai moe o mwod o RERE e mee RERE
eterosis Variation combination Heterosis Variation combination
¥ Plant height 29. 36 4.76~49. 23 5/5 17.57 —2.35~31.73 4/5
# @ Plant extent 19. 30 0.44~37.12 5/5 14. 41 —2.85~32.43 4/5
M %t Number of leaves 10. 11 —17.91~32.53 4/5 —11. 30 —37.17~5.00 2/5
I K Leaf length 39. 89 17.76~59. 00 5/5 22.97 7.45~29.62 5/5
M %% Leal width 33.29 9.33~51.63 5/5 23.96 2.02~45.78 5/5
%4  Petiole length 66.53 23.95~133.61 5/5 50.63 9.54~120. 36 5/5
T4 % Petiole width 44. 21 8.07~75.97 5/5 22.34 —18.52~66.99 4/5
4% J&  Petiole thick 24,72 0.60~42.15 5/5 2.89 —12.50~21.13 3/5
- Jfi & Yield of leaves 124.79 24.66~219. 36 5/5 83. 46 —3.18~158. 38 4/5
YRk Yield per plant 153.17  15.39~300. 08 5/5 89.30  —23.14~184.20 4/5
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Table 3 Heterosis analysis of different combinations %
R - T B B %
HE Yield per plant Yield of leaves Plant height Plant extent Number of leaves
Combination
MPH BPH MPH BPH MPH BPH MPH BPH MPH BPH
7Y X 13xs156  300.08 184. 20 219. 36 156. 69 32.54 10. 88 37.12 32.43 32.53 3.77
ZY X 13xs139  206. 85 171. 84 180. 14 158. 38 44.18 36. 37 13.76 4.15 15.98 —10.1
7Y X13xs102  155.08 78.03 115.42 51.12 16. 08 11. 22 13.50 13.38 13.51 5. 00
7Y X 13xs198 88. 44 35.58 84.38 54. 31 49. 24 31.73 31.68 24.96 6.43 —18.02
ZY X 13xs59 15. 39 —23. 14 24. 66 —3.18 4.76 —2.35 0. 44 —2.85 —17.92 —37.17
RN L g AR 45 58 - 47 J5E
o Leaf length Leaf width Petiole length Petiole width Petiole thick
Combination
MPH BPH MPH BPH MPH BPH MPH BPH MPH BPH
7Y X 13xs156 59. 00 29.62 26.40 4.32 97.01 90. 60 75.97 49. 64 42.15 21.13
7Y X 13xs139 41.19 23.12 37. 44 34.11 53.43 16. 40 72.86 66. 99 28.71 —5.63
7Y X 13xs102 31.37 25.38 51.63 45.78 23.95 16. 25 39. 16 4.19 29.23 1.61
7Y X13xs198 50. 12 29.28 41. 65 33.55 133.61 120. 36 25.00 9.38 22.83 9. 86
7Y X 13xs59 17.76 7.45 9.33 2.02 24.63 9.54 8.07 —18.52 0. 60 —12.50
x4 FERAXRTEFEURNEXIREH
Table 4 Correlation of main yield characters in non-heading Chinese cabbages
T K L LRIRS 4 A )5 R L e I I
Trait Leaf Leaf Petiole Petiole Petiole Plant Number Plant Yield of
length width length width thick extent of leaves height leaves
K Leaf length 1
M- 5 Leaf width 0.711** 1
4% K Petiole length 0.723** 0.347** 1
4% & Petiole width 0.103 0. 378 0.115
4% J& Petiole thick —0.305" 0.074 —0.177 L7327 1
Pk I Plant extent 0.635** 0.377** 0.669"" . 146 —0. 145 1
- %t Number of leaves 0.454** 0.275 0.151 —0.008 —0.495 0.159 1
¥k & Plant height 0.898* * 707 0.613** .021 —0.309" 0.519** 0.400** 1
M JFi & Yield of leaves 0.448** 0.585** 0.354*~ L798% % 0.595* % 0.420"* —0.084 0.317* 1
Bk =it Yield per plant 0.548** 0.610** 0.382*" L7627 0,443 0.452" % 0.185 0.399*"* 0.918"*

TE o H > 203 367 22 5 3k W 2 MR A 25 KT

Note: % and * * represent significant difference and greatly significant difference respectively.
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Analysis of Heterosis of Yield Characters on Male Sterile
Line in Non-heading Chinese Cabbages

YU Zhaojun ,ZHANG Shujuan, YAN Fangfang and HUI Maixia

(College of Horticulture, Northwest A&.F University, Key Laboratory of Horticultural Plant Biology and Germplasm Innovation

in Northwest China, Ministry of Agriculture of P. R. China, Yangling Shaanxi 712100, China)

Abstract To improve selection efficiency for yield components in non-heading Chinese cabbages ,male
sterile line ‘ZY’ and five high generation inbred lines were used as parents to analyze the heterosis of
F, yield characters in non-heading Chinese cabbages by top-cross method. The results showed that
heterosis existed ten yield characters with a level of positive mid-parents, which was 10. 11% —153.
17% ,nine of them had the heterosis over better-parents which was 2. 89% —89. 30% apart from the
number of leaves. The heterosis of yield characters in non-heading Chinese cabbage depended on the
weight per plant, petiole length and leaf width. In terms of yield per plant, yield of leaves and leaf
length, the hybrid ZY X 13xs156 was the best and had great potential for heterosis utilization.

Key words Non-heading Chinese cabbage; Male sterile line; Yield characters; Heterosis
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