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Study on the Main Agronomic Characters in Two Types of Male
Sterile Lines of Broccoli ( Brassica oleracea var. italica)

SHU Jin-shuai, LIU Yu-mei, LI Zhan-sheng, ZHANG Li-li, FANG Zhi-yuan,
YANG Li-mei,ZHUANG Mu,ZHANG Yang-yong,SUN Pei-tian
(Institute of Vegetables and Flowers,Chinese Academy of Agricultural Sciences ,Beijing 100081 )

Abstract:In order to provide a theoretical basis for breeding and using of Dominant Genic Male Sterility
(DGMS) lines and improve Ogura Cytoplasmic Male Sterility ( Ogura CMS) lines in broccoli, we compared the
growth trend of the main agronomic traits and bouquet yield among DGMS lines, Ogura CMS lines and the F; pro-
duced by them. In this study, DGMS 79-399-3 and improved Ogura CMSR; 629 were used as the original sources to
get broccoli high generation (n = 9) male sterile lines DGMS8554 , OguraCMS8554 , DGMS93219 and OguraC-
MS93219. Those materials with maintainer lines of 8554 ,93219 and F, produced by them were used to systematical-
ly study growth trend of the plants main agronomic characters and curd-related traits through observing the entire
growth period regularly and drawing growth curve. Results showed that under the same genetic background, the
growth trend of plant width, plant height,length of the outer leaves,number of the outer leaves were almost the same
among maintainer lines, two types of sterile lines and the F, produced by sterile lines. Plant width, plant height,

length of the outer leaves all showed fast growth in early period, after slowing,and finally leveled off or slightly de-
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clining. The numbers of the outer leaves were increasing at first, after decreasing. The numbers of the lateral bran-

ches were different in different years to different genetic background. The appeared and harvested time of the two

types of male sterile lines under same background and F, produced by them were nearly the same,the curd yield

traits were different, but the appearance quality traits of the curd performed the same ,respectively. The broccoli ster-

ile lines came from the two types of male sterile sources DGMS and improved Ogura CMS performed well , therefore,

the two types of male sterile sources would have important application value in broccoli crossbreeding.

Key words: broccoli; dominant genic male sterility ; ogura cytoplasmic male sterility ; agronomic characters

growth trend
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5 A | AN S A R R AR AN
PSR R LR 2L
Xf CMS FIfRF R AR ZHARBIBIEE , 0T B A 4 A%
HEVEAR T 22 (DGMS, dominant genic male sterility ) £l
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DGMS8554 x 93219 . CMS8554 x 93219 , DGMS93219 x
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Fig.1 Comparison of growth trend of the plant width among test materials in 2011 and 2012
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Fig.2 Comparison of growth trend of the plant height among test materials in 2011 and 2012
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Fig.3 Comparison of growth trend of the length of outer leaves among test materials in 2011 and 2012
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Fig.4 Comparison of growth trend of the number of outer leaves among test materials in 2011 and 2012
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2.2 WMERBZREHEEHM F ML ENELE
F2e 1 rJRUA 2011 4F,93219 = R AR #5000
322 57,8554 = R MUMIEE 22 5 3, R A
DGMS8554 > 43 25 8554 > CMS8554, 8554 #i193219 #j
FBARE RS MHFESCARECHI W F, (A Mms % B #70 83%
255, 2012 4F 93219 PIZEANE RMEE H o i % 2
5 BERD TR R, H 22 5 2, DOMS8554 Fl{R+F
Z 8554 (MIAEL H o it 35 25 5 (0¥ £ T CMS8554,
H2 R 53, DGMS93219 x 93213 WA % H £ T
CMS93219 x 93213, H. 25 5 B 3, 1] 8554 MK A EH &R
SHRSCAR R F RS H IR E2EZS (R 1),
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Table 1 Comparison of the lateral branches number

among test materials in 2011 and 2012

R W
Material number The lateral branches number per one plant
2011 2012

93219 1.52 £0. 53a 5.67 £0. 12a
CMS93219 1. 83 0. 46a 2.92 +0.83b
DGMS93219 2.26 £0.33a 2.39 £0.67b
8554 4.24 +0.28b 4.27 £0.42a
CMS 8554 1.75 £0.22¢ 1.50 0. 43b
DGMS8554 6.42 £1.42a 4.33 £1.42a
CMS93219 x 93213 5.94 +1.32a 7.40 1. 04b
DGMS93219 x 93213 5.00 +0. 50a 8.87 0. 50a
CMS 8554 x 93219 3.75 £0.22a 4.80 =1.04a
DGMS8554 x 93219 4.01 £0.27a 4.92 0. 83a

FFTHT R AR 2200 22 T LU, B A ) 7 B ) B {5 A 2 5, Wb 3%
KFH P=0.05, T
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

Fe R B, T A6 SR A MBS B AR st (5 75
SR ETTAN 8554 BN E R A 2 4 rp ¥R
S mHECH A F, R F 25 5,93219 Bk
ANERE2 FRG PR EES, b HEH Y F,
7E 2011 4FJC B 3% 25 5, 78 2012 4 DGMS93219 x
93213 £ F CMS93219 x 93213, H 2= R B &, Xf
2011 4 2012 4F 32056 3 18] =i 45 8 Lo 3 &8I,
2012 4FAL 2011 AR [ AR AR AR, SR AR LK,
AT HEWTFE S A% S ) 251 R IRIR A 45 1 2
PRI SR ARl A= AL, ELARG IR X 93219 PRZEAN
B RELHINY F 2228 R ECER H 2 sE K,

2.3 WEABZRRHEESKF, BEPMRAEN
b8

2011 4F , HEiatbr Rk i) 5 35k 0 i Wi st a] B 3 4% 25
SRR R T A [R] ., CMS93219 F1 DGMS93219 Ay &

BRIGHE) AR, B85 2 93219 B 1 d, {145 & 93219,
CMS93219 Fl DGMS93219 it S Uit i [a] #H [7] . 8554
=AM W ERAT A B DGMS8554 4 CMS8554 .
1 d,CMS8554 {545 & 8554 1 d, = Z& iy R Uit
(AR, AHIFE AL 15 5 ) DGMS fil CMS 5 [/ —4C
AHL Y F B ERORR A RIAH R (2 2)

2012 4F, PRK 25 AR AT AR [F 1 A1, 2012 4F
HERRE R B 8 BR AR IR R 38 45 2011 4E G, H
93219 =R LHAT RECHIAY F, AHEEF B, T
11 A 30 Hg:—R, DCMS93219 1 ki 3R ] 545
FFZ& 93219 KL 1 d, fR+7 & 93219 % CMS93219 K
1d, 52011 4ERKBE A AR, 8554 = R IEH M, I
BRI 8] 3¢ B o DGMS8554 %% CMS8554 . 1 d,
CMS8554 #AF5 & 8554 1 d, = Z A4 R Wi ist i) AH
], DGMS8554 Fll CMS8554 5424 93219 fir il F, i
SERFRICTE AR, 5 2011 Ffash—3 (£ 2) .

F2 2011 FF0 2012 G KA LR IR0 R i By b8t
Table 2 Comparison of bouquet appear and harvest time

among test materials in 2011 and 2012 (d)

FEAN 2 W AEER AR
Ay FORkR 5 .
The days from seeding The days from
Years Material number
to appear bouquet  seeding to harvest
2011 93219 73 112
CMS93219 72 112
DGMS93219 72 112
8554 72 108
CMS 8554 71 108
DGMS8554 70 108
CMS93219 x 93213 71 108
DGMS93219 x 93213 71 108
CMS 8554 x93219 66 105
DGMS8554 x 93219 66 105
2012 93219 84 132
CMS 93219 85 132
DGMS93219 83 132
8554 76 121
CMS 8554 75 121
DGMS8554 74 121
CMS93219 x 93213 81 132
DGMS93219 x 93213 81 132
CMS 8554 x93219 74 121
DGMS8554 x 93219 74 121
2.4 WMEATRRHEBHIM F IER=ERLE

2011 4F,8554 F193219 = R BYALER ™ AH G 1
IR AL AR AN /], 7E 93219 = &,
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¥IRF DCMS93219, H 2% 5 i 3 ; 78 BR = Ak 56 )7
=R RELR, 8554 = ZAEALER 2 A0 Ltk
ROy ¥ B 22 L, CMS93219 x 93213 Al
DGMS93219 x 93213 fY HLBk 8 FIER 76 22 7 W 2%, %
Pl CMS93219 x 93213 Y ¥k & Ml Bk 56 K T
DGMS93219 x 93213, #F Bk =y FER ZEHH Ty 11, — 345 TG
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Table 3 Comparison of bouquet yields traits among test materials in 2011 and 2012

HBRHE (g)

BR# (om)

ERPE (em)

a T ts) o ER2E4] (om) _
The weight of The height of The width of the

Years Material number The width of the corm

one bouquet bouquet bouquet
2011 93219 546.75 +4. 46b 18.72 £0. 29a 4.94 +0. 06a 19.86 +0. 90a
CMS93219 590.90 +4. 74a 18. 60 £0. 52a 5.07 £0. 10a 19.50 £1.37a
DGMS93219 538.49 +3.50b 18.21 £0. 62a 4.73 £0.01b 19.31 £0. 64a
8554 607.34 £19.97a 17.62 £1. 10a 5.14 £0.23a 17.94 2. 41a
CMS8554 602. 67 7. 69a 17.85 £0. 13a 4.91 £0. 15a 17.94 £0.31a
DGMS8554 620. 15 £9.27a 18.43 £0. 50a 4.96 £0.25a 18.58 1. 00a
CMS93219 x93213 649. 66 5. 06a 21.10 £0. 80a 4.72 £0. 14a 23.92 £0.58a
DGMS93219 x 93213 628.41 +5.00b 19.72 £0.71a 4.77 £0.07a 21.23 +£1.32b
CMS 8554 x93219 794. 46 +20. 53a 19.34 £0. 16a 5.00 £0.07a 23.53 £0. 62a
DGMS8554 x93219 799.01 +7. 30a 19. 84 £0. 62a 4.98 £0.08a 23.81 £0. 65a
2012 8554 332.22 £10.72b 14.62 £0. 32a 4.93 £0. 15a 14.34 £0.38b
CMS 8554 427.78 +8.39a 15.19 £0. 46a 5.29 £0.21a 16.29 0. 11a
DGMS8554 450.00 +8. 72a 15.16 £1.73a 5.23 £0.31a 16. 68 £0.32a
CMS8554 x93219 563.33 £10. 72a 16. 18 £0. 40a 5.40 £0. 13a 17.00 +£0. 29a
DGMS8554 x93219 568.10 £8. 12a 15.34 £0.51b 5.36 £0. 18a 16.89 +0. 02a
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Table 4 Comparison of bouquet appearance quality traits among test materials
e e PRESZIR - RO AR AR s sk
Color of Uniformity of Size of Uniformity
Material number Shape of the bouquet The hollow of corms
the bouquet the bouquet color the buds of the buds
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