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Evaluation of Germplasm Resources and Screening of Accessions
with Dual Resistance to Clubroot and Black Spot Diseases in
Loose-curd Cauliflower
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Tianjin Enterprise Key Laboratory of Vegetable Genetics and Breeding , Tianjin 300384
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Abstract: Loose-curd cauliflower is currently the main type of cauliflower consumed in China. Clubroot and
black spot diseases are improtant diseases that directly and adversely affect the yield and quality of cauliflower.
Therefore, to select varieties of good commercial quality with high and multiple resistance is one of the major
goals in cauliflower breeding. In this study, we for the first time established the evaluation system of curd traits
for loose-curd cauliflower germplasm resources. Sixty-six accessions of loose-curd cauliflower inbred lines were
evaluated for eight characters of curd compactness, curd shape, surface smoothness, surface color, buds size,
length of secondary lateral branch, pedicel color and curd hairiness. Each character was assigned a value for
statistics and comparison. Eleven inbred lines were selected for excellent traits based on the evaluation system.
With artificial inoculation at seedling stage, we identified and evaluated the resistance to clubroot and black spot
of loose-curd cauliflower respectively. The results showed that none of the accessions were immune to clubroot,
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with 2 of high resistance, 9 of fair resistance, 16 of medium resistance, and none of the accessions were immune

or highly resistant to black spot, with 4 of fair resistance, 10 of medium resistance. Only a few accessions were

found to have dual resistance to clubroot and black spot diseases. Among them, GY-40 showed relatively high

resistance to both diseases, GY-21 showed fair resistance to clubroot and medium resistance to black spot,

and GY-21 showed medium resistance to both diseases. GY-40 is therefore an ideal parent line for breeding

cauliflower varieties, due to its excellent traits and relatively high dual resistance to both clubroot and black spot

diseases. The study will provide reference for evaluating curd traits of cauliflower germplasm resources, be of great

significance for standardization of resources collection, sorting and preservation, and provide excellent accessions for

breeding of loose-curd cauliflower varieties with dual resistance to clubroot and black spot diseases.

Key words: loose-curd cauliflower; germplasm resources ; clubroot; black spot; dual resistance
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Fig. 1 Clubroot( left ) and black spot ( right ) resistance of loose-curd cauliflowers with different
geographical origins, maturity and curd compactness
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scores of each loose-curd cauliflower accession

A AEER VIR TR T A S 43 o AT e BR
(2 FE 2), — SR B A RL, BU 5,
W GY-34; —LEHTPERSR AR, 28 A PRI 25,
GY-39. MARMHTHRE, 11 0 S hi sl boig bkt
A 3 6 B ORHED GY-21. GY-40 F1 GY-41 74k
W AR 4543 K T 25, 1 GZ-25 . GZ-26 . GY-29 . GZ-19
EHUEMOBL, R G MRS 0 /N T 20 430 R BE
5 UPE R VE, 4 0 BUR ARG 2 1 B GY-28 Al
GY-40 PEARIE B o ekl GY-40 Fil GY-21
PR PRIR R IUE B B AR £
PUALFP A B SR UL IR R
3 iFig

PTG, H T EASESC R E H AL 33
T3 hm?, i AR RS AR AR Y 65%~70% ", B R
SRR E AR PR ) R B HArd e LAY
PGSR i A 60% o4k AP E G, AL
BIBEAFE P2 G5 A ER B R A S
HEL K AR, SR FEER AL BR1E I R
BR” N ECEAEMG . N T R A R R
FVGRAT , tE— 25 ORAP FIR R, AR5 1 ST T
PAAESERN TG IRAEER MR T R R | 07 328 HE — B4
SRR, A bR B R T S B E HAT “HATE
AR HL IS SRR SR AT RL, B ER
IR ED I BT PR T AT AR ot
SR ACERANAE T i Pl A0 BB AR, X BB 4 S5 R
PR e T HA B R 3E R R A
SR AT R AL SR SRR B SEA

PAAESRE B IRt AR 15 sepes , HETAE ™ L i Y
T D v = ) R R B0 A S O XV
T PO A5 R AR B = PO R ) A
FHOR RIS I ASHIFE SR 1 I o
PRI 55 0 N TR 5 12543 %) 66 17 [ N S Ak
SRR G AR BERS BUPE AT S VAN, SR e 2
LR [R]— AL PR 2 BT R BN AR ], 4544
BLZ RIBAFTE AR W35 0 22 5, ELARDT R 35 10 44
B o R TR E YOS AAE SR s AR B
W GEIRIEA TR . (AR — PR, Bk A E AN
Fh BTG IR B AER 0 LL 3 = , 1 H ASTE)E
AR Jig L8114 ey, B RS % T rh T R B L A1
o I, TEA IS PIAA LSBT & i ik — 25
SR AN BT B R I WCER RN PR S, U B E AL A
TIPSR . SR, H AT S — e B Ut r
PR R AR Z N Ogura A E 27, @41l
RN FIRE 25 Bk H i ARl e H 3361 AR L
SR 18— AR i e I B K P H A TE R
KM AT , Tkl B 22 B it — A
FHHSURFER , L Ogura CMS R E 2 M9k R &
Pod L RN Rfo SE DA, A B B i & vk 2
PORLAT B4 5 B RN S A TR o B B3 A el ik 1Y)
FEBRZ—,

PEH R i L BPUm R B A — BB A
W RSB R I BAR L ot R — D RERER
BRI BRSBTS AR AE AT AE — SE R R SR
AN B, TR it P 2 % o e, T 11 i i) A
ARG, R 1 MR OL R RIS AR s F



346

N7/ A

e

ay

21 4%

FRBEIEA BOR PUPE R A S R BORE GY-40, %44 1
DAERAZEARL, BRI I, — MR , X — bR
STV T R AL PEAE PO 3 AR RS i Al Y PRAE 2R
A AR A B A e R E A

SE 3k
(1] g™ AEEREFRENLR IS . Jbat: hEREBET

(2]

[6]

[7]

[8]

[9]

[10]

Az B, 2005

Cao W G. Study of mechanism on regulation of curd
development. Beijing: Graduate School of Chinese Academy of
Sciences, 2005

Singh B K, Singh B, Singh P M. Breeding cauliflower: a
review. International Journal of Vegetable Science, 2018, 24
(1):58-84

B2 L 4 B AR, IR, /DL, BEER DS BT RIE AL
SV IR BRSO AT B, 2012(23): 1-5

Gu H H, Jin C L, Zhao Z Q, Sheng X G, Yu H F, Wang J
S. Analysis of the present situation and prospect of Chinese
cauliflower industry. China Vegetables, 2012 ( 23 ): 1-5

FHETE BRI, B, BT WU AR LSRR T
AV R BT AR RE 4T . PRI A e AR
ST R AR 23R, 2012: 1294134

Wang J S, Zhao Z Q, Sheng X G, Yu H F, Gu H H. Anaysis
of bioactive components in loose-curd cauliflower ( Brassica
oleracea var. botrytis ). ThelOth Academic Seminar of
Cruciferous Session of Chinese Society for Horticultural
Science, 2012: 129-134

FRIGRIEL, 5K/, SCIEAE VR, WER A, TR, AR EAR, 70
TS | HUEEFEAEMRSE L IR A a3 R SR BRSE
2019(3): 43-46

Shan X Z, Zhang X L, Wen Z H, Liu L L, Yao X W, Jiang
H M, Niu G B, Sun D L. Status, development trend and
countermeasure analysis of cauliflower industry in Beijing-
Tianjin-Hebei Region. Vegetables, 2019 ( 3 ): 43-46

Howard R J, Strelkov S E, Harding M W. Clubroot of
cruciferous crops—new perspectives on an old disease. Canadian
Journal of Plant Pathology, 2010, 32 ( 1 ): 43-57

Dixon G R. The occurrence and economic impact of
Plasmodiophora brassicae and clubroot disease. Journal of
Plant Growth Regulation, 2009, 28 ( 3 ): 194-202

Sharma M, Deep S, Bhati D S, Chowdappa P, Selvamani R,
Sharma P. Morphological, cultural, pathogenic and molecular
studies of Alternaria brassicae infecting cauliflower and
mustard in India. African Journal of Microbiology Research,
2013, 7(26): 3351-3363

A, 0T AR | AR SRR SR B T HE S
e K2R, 2003, 8(5): 61-68

Xiao C K, Li Y, Li J Q. Research in seed-borne black spot
disease in cruciferous vegetables. Journal of China Agricultural
University, 2003, 8 (5 ): 61-68

JRHETT AR WA S0, BRIE R, A RU , AT SE R, 53> . i)

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

UK PR JChe P e L = 5 9 2 . PSSR, 2009 (21) : 18-
20

ZhouY F,LiBJ,Xie XW,QiuZM,ZhuF J,ShiY X,Guo Y L.
Diseases investigation on mountain vegetables in Huo Shao
Ping, Changyang, Hubei Province. China Vegetables, 2009
(21):18-20

XUZAS, 30, XA, . AR T AL AR SO I K A 5 45 A By
R PREESE, 2009(5): 46

Liu J,Li W, Liu T H. Occurrence and comprehensive control
of black spot of cauliflower and broccoli. Jilin Vegetables, 2009
(5):46

Kohl J, van Tongeren C A M, Groenenboom-de Haas B H, van
Hoof R A, Driessenb R, van der Heijdenc L. Epidemiology
of dark leaf spot caused by Alternaria brassicicola and 4.
brassicae in organic seed production of cauliflower. Plant
Pathology, 2010, 59 (2 ): 358-367

Tamayo M P J, Becerra V D C, Jaramillo N J E. Alternaria
brassicae, agente causal de pudricion de la cabeza en coliflor
( Brassica oleracea L. var. botrytis L ). ASCOLFI Informa,
2001,27:10-11

KNI, XA, 7R, A, AR, ks B, A A, AL
55 AL BOR ST E b B IR BRI S 2 . RIS e
P24, 2016, 17(6): 1106-1115

Zhang X L, Liu Y M, Fang Z Y, Yang L M, Zhuang M, Zhang
Y Y,Li Z S,Lv H H. Identification of germplasm resistant
to clubroot ( Plasmodiophora brassicae Woronin ) in broccoli
( Brassica oleracea L. var. italica Plenck ) and its relatives.
Journal of Plant Genetic Resources, 2016, 17 (6 ): 1106-1115
W22 XURTZAS 0, 225 AR50 . i Sl JBT R 0 2R R
HIBLIESSE ST . R FERHR, 2019, 20 (30): 550-
555

Hu L, Liu K J, Xu J, Jiang Y, Xu X D. Screening and
evaluation of sorghum germplasm for resistance to black bundle
disease. Journal of Plant Genetic Resources, 2019, 20( 3 ): 550-
555

TR/ . T AESRGUR I A S A R B RE . db st thiE
Folb BB, 2014

Zhang X L. Genetic analysis and created germplasm of clubroot
resistance in broccoli ( Brassica oleracea L. var. italica ).
Beijing: Chinese Academy of Agricultural Sciences, 2014

Wi AR, ARUETT, 3, SR K, Rl ZE . 4 ARl IX
T AR s A7 A R S KT R S B S
PRIl FARBHRR, 2016, 38 (1): 67-72

Chen J,Ren X S,Song HY,Li C Q,Yuan T C, Si J.
Identification of races of Plasmodiophora brassicae from four
different regions and resistance identification of new cabbage
cross combinations. Journal of Southwest University: Natural
Science Edition, 2016, 38( 1) 67-72

Liu M, Shi Z, Zhang X, Wang M, Zhang L, Zheng K, Liu J,
Hu X, Di C, Qian Q, He Z, Yang D. Inducible overexpression
of Ideal Plant Architecturel improves both yield and disease
resistance in rice. Nature Plants, 2019, 5( 4 ): 389-400



