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Study on the Floral Characteristics and Structure in Two
Types of Male Sterile Lines of Broccoli( Brassica oleracea var. italica)
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Abstract ; Broccoli is an important cruciferous vegetable and has a good anti-cancer effect. With the expanding
cultivation area of broccoli and the developing of anticancer drug,the demand for broccoli seeds are increasing. U-
sing male sterile line to produce F, generation seeds is an important way to utilize of heterosis, but the cytoplasmic
male sterile lines commonly used in production have heavier problems of the buds death in the early stage,less nec-
tar volume ,and lower seeds production. Using broccoli inbred lines as male parent, cabbage dominant genic male
sterility material 79-399-3 and cytoplasmic male sterile material OguraCMSR, 629 as the infertility sources,we have
obtained multiple dominant genic male sterile lines and cytoplasmic male sterile lines of broccoli through backeross-
ing method in order to further effectively use of broccoli male sterile lines and search for better infertility sources. In
the study,the differences of the bud death numbers, floral organ structure ,and number of or frequecing bees visiting
flowers among dominant genic male sterile( DGMS) lines , cytoplasmic male sterile ( CMS) lines, and inbred lines of
broccoli 8554,8590 and 93219 were studied. The results showed that the differences of the bud length ,bud diame-
ter,death buds of single branch, corolla diameter, stamen length, anther length, petal length, the times of visiting
bees , the number of visiting bees , and the time of bees staying on the flower between DGMS and CMS of lines 8554,
8590 and 93219 were significant. As a whole, above characteristics in DGMS lines were significantly better than
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Table 1 Comparison of bud size and the proportion of dead buds on early flowering period between DGMS and CMS

i [ MEHE A (mm) 1L B (mm) BEREHL (/B0
Time Material number Bud length Bud diameter The buds death number of a branch

2011 455 DGMS8554 8.40 £0. 13a 3.83 0. 12a 4.67 £2.10b
CMS8554 7.41 £0.08b 3.54 +0.11b 7.22 +£2.53a

DGMS8590 7.31 0. 13a 2.77 +0. 06a 19.00 +7.45a

CMS8590 6. 85 0. 08b 2.86 0. 06a 23.677.21a

93219 6.38 20. 15a 2.78 0. 10a 20. 56 +2. 40b

DGMS93219 6.19 £0.21a 2.90 0. 11a 21.89 +7.25b

CMS93219 6.27 +0. 15a 2.76 +0.07a 30.89 +9.25a

2011 44 8554 6.80 +0.37a 2.82 +0.08a 26.24 +3.94a
DGMS8554 6.30 £0.23b 2.71 £0.05b 20. 66 +5. 52b

CMS8554 6.13 +0.23b 2.61 0. 12b 26. 06 +5. 60a

8590 6.60 0. 17b 2.85 0. 09¢ 21.90 5. 80a

DGMS8590 7.40 £0. 15a 3.22 £0.20a 21.13 £3.05a

CMS8590 6.73 £0. 15b 3.05+0.07b 24.89 5. 44a

93219 6.15 0. 58b 2.75 0. 36b 28.32 +6.51b

DGMS93219 7.05 £0.23a 3.00 0. 14a 26.50 +3. 86b

CMS93219 6.93 +0.0la 3.06 £0.07a 44.44 +9. 86a

BT S 2805 22 L, A T () R O BB ) A 35 28 5%, /K0 P =0. 05, T I4)

Values followed by the same letters are not significantly different at P = 0. 05,based on Duncan’ s multiple range test,the same as below

DGMS93219

1 BERIR19 ZRFEEFLLE

Fig.1 Comparison of dead buds among the three lines of 93219 in greenhouse

CMS93219
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Fig.2 Comparison of the floral organ among the three lines of 8554 ,8590,and 93219 in greenhouse
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Table 2 Comparison of flower morphologic between DGMS and CMS

p Wl EMTE K T MK HERK
] AL F 2 (mm) C MK (mm) S
it ] . . (mm) (mm) (mm) (mm) (mm) (mm)
Material Corolla diameter Stamen length
Time Petal Petal Anther Anther Pistil Stigma
number
B length width ‘ o length width length length
KR HEAR KU RS
Long's Short’s Long's Short's

2011 DGMS8554  21.75 £0.79a 20.96 +0.98a 17.33 +0.46a7. 41 +0.24a8. 64 +0.33a8.00 +0.22a1. 78 +0. 10a0. 72 £0. 03a8. 70 0. 05a2. 23 +0. 05a
a3 CMS8554  16.75 +0.84b 15.70 £0.50b 14. 11 +£0. 66b5. 72 £0.49b3. 47 £0.26b3.20 +0. 24b 1. 84 +0. 14a0. 66 £0. 03b7. 52 £0.31b2. 28 +0. 16a
DGMS8590  15.78 +0.98a 15.06 +1.07a 13.51 £0.62a6.23 0. 12a8. 16 +£0.45a7. 46 +0.42a 1. 72 £0. 05a0. 67 £0. 06a7. 34 0. 51a2. 07 +0. 21a
CMS8590  11.89 +0.49b 10.216 +0.28b10. 31 +£0.97b5. 09 +0.45b2. 83 +£0. 18b2. 18 +0. 13b1. 65 +0. 04b0. 64 £0.03b7. 12 +£0.20a 1. 88 +0. 19a
93219 13.8 £0.46a 12.76 +£0.59a 12.56 +0. 60a5. 88 +0.26a6. 95 +£0.26a5.77 £0.29a 1. 81 +0. 12a0. 74 0. 10a6. 39 +0. 24b1. 28 +0. 14b
DGMS93219  14.79 +£0.92a 13.53 +1.23a 12. 09 +0. 23a5. 26 +0. 35b6. 21 £0.26b5.32 +0.07b 1. 64 +0. 13a0. 68 £0.03a7. 14 +0. 36a 1. 54 £0.20a
CMS93219  6.62+0.35b  6.01 +0.28b 8.97 +0. 14b 2. 87 +0. 13¢2. 18 +£0. 06¢ 1. 64 +£0. 08c 1. 54 £0. 05a0. 51 £0. 4b7. 13 +0. 07a1. 50 +0. 03a
2011 8554 19.56 +0.80a 18.65 +£0.83a 16. 12 £0.93a6.40 +0. 88a10.0 +0. 71a8. 54 +0.33a1. 50 0. 11b0. 67 0. 06a7. 55 0. 64a 1. 75 +0. 13a
4E4 DGMS8554  17.67 £0.73b  16.46 +0.68b 14. 86 +0. 83b5. 94 +0. 61a8. 08 +0. 87b7. 41 £0. 79b 1. 55 +0. 11b0. 57 +0. 02b7. 65 £0. 31a 1. 87 +0. 13a
CMS8554  14.41 £0.91c 13.62 £1.05¢ 12. 17 £0.23¢4.70 £0.37b4.79 £0.45¢4. 39 +0.48¢ 1. 75 0. 10a0. 68 +0. 08a6. 69 +0. 13b 1. 84 +0. 07a
8590 18.41 +£0.53a 17. 66 £0.58a 14.79 +0. 86a6. 36 +0.30b9. 25 £0.26b7. 97 +£0.29b 1. 77 £0. 06a0. 78 +0. 06a7. 17 £0.47b 1. 55 +0. 23b
DGMS8590  18.76 £0.74a 17.57 +0.78a 14.98 +0.83a7. 17 +0.44a10.4 +0.87a9. 19 £0. 99a 1. 82 +0. 08a0. 73 £0. 05b7.43 +0.27a2.01 £0. 11a
CMS8590  15.82+0.32 b 14.80 +£0.27b 12. 03 +£0.23b5. 97 £0. 24¢4. 53 £0. 67¢3. 65 +0.51c 1. 77 £0. 09a0. 67 £0. 04¢ 6. 83 +0.42¢ 1. 93 +0. 10a
93219 16.97 +£0.48b 16.01 +0.49b 13. 35 +0. 89b6. 08 +0.32b 7. 81 +0. 58a6. 58 +0. 65b1. 84 +0. 04b0. 72 +0. 03a6. 45 £0.28b 1. 05 +0. 15¢
DGMS93219  18.22 +0.68a 17.46 +0.89a 14.90 +0. 14a6. 65 £0. 17a7.91 +0. 16a7. 26 +0. 16a 1. 66 +0. 05¢0. 71 £0.03a6. 52 +0.25b1. 30 +0. 13b
CMS93219  10.01 £0.31c_ 8.80 +0.44c 11.25 +0.26¢3.99 +0. 15¢4. 08 +£0. 06b3. 33 +0. 10c 2. 01 +0. 00a0. 67 +0. 06b7. 66 +0.39a1. 84 +0. 03a
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Fig.3 Comparison of the number of visiting bees between DGMS8554 and CMS8554 in the field
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Table 3 Comparison of bee visiting flowers between DGMS and CMS

) . YIAER B (R /10min) ST ] () K785 ( L/ 10min)
R[] RS ) L o L
The times of visiting The time of bee stay The number of visiting
Time Material number
bees in ten minutes on the flower bees in ten minutes
2011 DGMS8554 170.33 £23.97a 4.94 £0.38a 39.67 6. 54a
FE CMS8554 60. 67 +3.97b 3.93 +0.11b 24.22 +7.68b
DGMS8590 154.00 £12.29a 4.67 £0. 44a 35.11 £9.52a
CMS8590 90.33 +4.93h 3.92 +0.07b 22.89 +9.01b
93219 297.33 £57.27a 4.49 £0. 69a 46.56 £5.94a
DGMS93219 116.33 +9.07b 5.31 0. 05a 24.78 +5.72b
CMS93219 47.33 +£9.6lc 5.24 +0.51a 12.56 £5.98¢

HAG AR 3 f% 15 = i DGMS 1 CMS, X} T
DGMS T 7 , 7£ U7 48 UWCECRI K 177 6 5007 T 28 3
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CMS93219, 7F >k 5 W% %4 75 1 % $L 4 CMS8554 >
CMS8590 > CMS93219 ; 7E-F- ¥4 15 AL i) 0] J5 Tl F2 B A
DGMS93219 > DGMS8554 > DGMS8590 , CMS93219 >
CMS8554 > CMS8590( % 3) .
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