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Identification of Germplasm Resistant to Clubroot( Plasmodiophora
brassicae Woronin ) in Broccoli( Brassica oleracea L. var.
italica Plenck ) and Its Relatives

ZHANG Xiao-li,LIU Yu-mei, FANG Zhi-yuan, YANG Li-mei,ZHUANG Mu,
ZHANG Yang-yong, LI Zhan-sheng, LV Hong-hao
(Institute of Vegetables and Flowers of Chinese Academy of Agricultural Sciences ,Beijing 100081 )

Abstract; Clubroot is a destructive disease of cruciferae vegetable crops, which causes great economic loss.
Broccoli is an important cruciferae vegetable, which has good anti-cancer effects. In recent years, the incidence of
clubroot is increasing in the main producing areas of broccoli,such as Zhejiang, Yunnan province. Cultivating resist-
ant varieties based on identifying and screening clubroot-resistance accessions is the most cost-effective method of
preventing the disease. To explore available resistant germplasm against No. 4 race ,the mainstream Plasmodiophora
brassicaerace race in China,531 broccoli accessions and their relatives were artificially inoculated using irrigating in-
jured root method. The results suggested that 5 accessions( inbred lines) were middle resistant( MR) , accounting for
1. 12% ;189 accessions were susceptible ( S), accounting for 42.38% ; 252 accessions were highly susceptible
(HS) ,accounting for 56. 50% ;no accessions were highly resistant( HR ) or resistant( R) among 446 broccoli acces-

sions (including 393 inbred lines,53 hybrids). Among 85 relatives(including 9 cabbage accessions,32 cauliflower,
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7 Chinese cabbage ,4 turnip,12 chinese kale,8 kohlrabi,8 flowering chinese cabbage,2 oilseed rape,2 wild acces-

sions,1 Barbarea vulgaris R. Br. ) ,1 accession showed immune (1) ,1 highly resistance (HR) ,5 resistant(R) ,2

middle resistance ( MR ) ,39 susceptible (S)and 37 highly susceptible( HS). In short, there were more resistant type

lines(HR, R, and MR) in relatives than that in broccoli lines. These materials would provide clubroot-resistance

source for breeding in Brassica oleracea L.

Key words ; broccoli ;relatives ; clubroot ; screening for resistance source
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Fig.1 The resistant results to clubroot

of 446 accessions of broccoli

Table 1 The resistant results to clubroot of 393 broccoli inbred lines

G i A B | e | W% e Btk
No. Disease index Resistance No. Disease index Resistance No. Disease index Resistance
12B189 46.43 0 MR 12B71 91.67 +2.89 HS 12B316 80.00 =0 S
12B532 50.00 £ 10.00 MR 12B77 76.67 £9.43 S 12B317 100.00 +0 HS
12B601 52.78 £9.62 MR 12B78 91.67 £11.79 HS 12B320 08.33 £2.89 HS
13B495 55.56 +12.28 MR 12B80 91.07 +12.63 HS 12B325 92.50 £6.61 HS
13B530 63.06 +3.37 MR 12B82 68.75 £8.84 S 12B326 90.00 +14.14 HS
12B2 65.48 +14.43 S 12B86 72.92 £2.95 S 12B336 95.00 +8.66 HS
12B3 80.00 =0 S 12B95 81.75 +14.88 HS 12B352 93.75 0 HS
12B4 82.50 +10.61 HS 12B96 78.35 +0.31 S 12B353 77.50 £3.54 S
12B6 100.00 =0 HS 12B97 81.35 £16.16 HS 12B354 88.10 £8.99 HS
12B11 87.92 +7.11 HS 12B102 91.67 +2.89 HS 12B357 75.00 0 S
12B12 80.83 +9.46 HS 12B104 82.50 +10.90 HS 12B358 95.00 £8.66 HS
12B13 82.92 +4.02 HS 12B109 75.00 =0 S 12B359 100.00 +0 HS
12B15 96.67 £5.77 HS 12B110 89.29 +7.15 HS 12B360 95.83 0 HS
12B18 88.33 +2.89 HS 12B111 87.50 +17.68 HS 12B361 91.07 £4.72 HS
12B19 85.00 0 HS 12B113 86.84 £3.47 HS 12B362 100.00 +0 HS
12B33 87.50 0 HS 12B116 75.00 £5.00 S 12B363 100.00 0 HS
12B38 80.00 +8.66 S 12B120 80.24 +8.93 HS 12B366 75.00 0 S
12B39 96.35 £5.05 HS 12B121 75.00 £0 S 12B367 66.67 £0 S
12B40 70.24 £2.07 S 12B122 65.17 £0 S 12B368 66.67 £0 S
12B42 96.67 £5.77 HS 12B123 95.24 £2.06 HS 12B369 92.08 £4.02 HS
12B48 80.00 +8.66 S 12B124 75.00 0 S 12B371 76.11 £6.73 S
12B56 82.50 +10.61 HS 12B313 87.50 £0 HS 12B373 77.08 £9.55 S
12B66 93.33 £2.89 HS 12B314 87.08 £5.05 HS 12B376 83.75+2.17 HS
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r1(4)

W5 TR ENRs3 % Rt ERs3 G Pt s ik
No. Disease index Resistance No. Disease index Resistance No. Disease index Resistance
12B377 75.00 £0 S 12B763 95.24 +8.25 HS 12B143 75.00 £0 S
12B379 75.00 £0 S 13B146 88.89 +10.48 HS 12B144 97.50 +3.54 HS
12B380 93.75 +8.84 HS 13B147 71.43 £9.45 S 12B145 95.00 £0 HS
12B381 100.00 £0 HS 13B154 71.43 +16.37 S 12B146 97.50 +0 HS
12B382 93.75 +8.84 HS 13B162 73.81 +16.49 S 12B149 81.94 £9.79 HS
12B384 96.67 +2.89 HS 13B164 67.86 £6.19 S 12B150 81.35 £9.15 HS
12B385 97.50 +3.54 HS 13B165 69.94 +13.05 S 12B152 84.44 £5.09 HS
12B394 70.83 +8.78 S 13B166 80.65 +2.10 HS 12B153 80.00 +8.66 S
12B396 72.42 +23.26 S 13B192 73.22 £12.5 S 12B154 88.79 £5.23 HS
12B399 83.33 £10.41 HS 13B210 72.62 +8.41 S 12B155 71.91 =0 S
12B404 100.00 £ 0 HS 13B211 96.43 +0 HS 12B156 75.00 £0 S
12B405 100.00 £0 HS 13B318 86.67 +4.72 HS 12B158 83.33 £0 HS
12B408 85.00 +8.66 HS 13B339 75.40 £6.53 S 12B161 90.00 +=10.00 HS
12B412 75.83 +11.27 S 13B344 91.67 +8.99 HS 12B167 76.80 £22.71 S
12B416 95.00 +8.66 HS 13B432 91.67 £2.06 HS 12B168 97.50 +3.54 HS
12B420 85.00 £15.28 HS 13B433 70.14 +10.80 S 12B169 96.43 +0 HS
12B425 91.67 +0 HS 13B438 90.00 +14.14 HS 12B170 85.00 £0 HS
12B427 95.56 +4.19 HS 13B473 65.87 +6.77 S 12B175 70.83 +8.78 S
12B429 98.22 +2.52 HS 13B474 68.33 +13.09 S 12B177 71.79 +10.52 S
12B435 100.00 £0 HS 13B497 92.46 +3.64 HS 12B178 83.33 £5.77 HS
12B437 78.33 +2.89 S 13B498 89.29 +10.10 HS 12B180 87.62 +£6.64 HS
12B671 75.00 +£8.33 S 13B534 91.67 £5.46 HS 12B181 71.91 +7.87 S
12B673 91.90 +7.33 HS 13B542 92.81 +6.17 HS 12B184 77.50 £3.54 S
12B674 80.00 0 S 13B624 83.33 +4.12 HS 12B185 72.50 +3.54 S
12B675 70.00 £7.07 S 13B625 89.29 +10.10 HS 12B187 77.78 £0 S
12B677 79.17 £19.09 S 13B626 92.86 +7.15 HS 12B188 98.61 +2.41 HS
12B679 79.17 £7.22 S 13B627 100.00 +0 HS 12B190 84.03 £9.39 HS
12B690 86.51 £6.98 HS 12B125 83.33 0 HS 12B192 89.80 £9.73 HS
12B693 96.43 +5.05 HS 12B127 93.75 £10.83 HS 12B200 77.50 £3.54 S
12B696 65.48 +7.44 S 12B128 72.92 +9.55 S 12B202 77.50 +38.91 S
12B698 83.33 £23.57 HS 12B130 93.85 +3.96 HS 12B204 75.00 £0 S
12B705 68.33 £5.77 S 12B132 71.88 +4.42 S 12B443 70.83 +8.78 S
12B710 70.00 +7.07 S 12B135 96.67 +2.89 HS 12B447 68.65 +2.48 S
12B714 75.00 £0 S 12B136 66.11 +8.39 S 12B449 100.00 +0 HS
12B715 79.17 £3.61 S 12B137 80.95 +16. 10 HS 12B450 96.88 +4.42 HS
12B732 90.00 +7.07 HS 12B138 71.43 +£10.10 S 12B451 66.67 +0 S
12B737 75.00 £7.07 S 12B139 75.00 £0 S 12B452 90.00 +14.14 HS
12B740 72.42 +2.25 S 12B140 75.00 £0 S 12B453 72.92 +2.95 S
12B751 91.61 £10.50 HS 12B141 66.67 +15.02 S 12B455 75.00 +£3.54 S
12B753 96.43 +6.18 HS 12B142 72.62 +19.67 S 12B456 77.50 £15.00 S
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G5 AR £t ' VAR E1]E74 ' VAR ik
No. Disease index Resistance || No. Disease index Resistance || No. Disease index Resistance
12B460 70.84 £11.79 S 13B636 84.72 +5.13 HS L9 81.25 £2.95 HS
12B466 80.00 £0 S 13B639 78.57 £3.57 S L10 72.92 £2.95 S
12B468 80.00 +0 S 13B640 79.76 +4.12 S Lil 78.57 5.05 S
12B469 87.50 £3.54 HS 13B641  100.00 +0 HS 128206 79.17 £5.89 s
12B470 90.00 10.61 HS 13B642 96.43 +5.05 HS 12B207 84.17 +1.18 HS
12B472  100.00 =0 HS 138643 87.95 +8.21 HS 12B211 96.13 +0.42 HS
12B473 70.00 +7.07 s 13B644 77.01 £7.25 s 12B215 92.86 £9.45 Hs
12B474 70.00 +7.07 S 13B651 84.13 +20.70 HS 12B219 70.00 +7.07 S
12B475 71.88 +4.42 S 13B691 66.94 +21.42 S 128222 84.58 +9.38 HS
12B482 81.67 £7.64 HS 138692 79.56 +22.75 s 12B225 88.10 = 11.48 Hs
12B484 75.00 0 S 13B694 80.95 +14.43 HS 12B227 89.58 +8.84 HS
12B485 75.00 £7.07 s 13B697 89.15 £3.58 HS 128228 81.25 +0 HS
12B486 72.50 = 10.61 s 13B704 95.00 =7.07 HS 128230 93.75 +8.84 Hs
12B487 80.63 x0. 88 HS 138705 78.57 £6. 18 s 128233 81.25 +8.84 HS
12B494 98.61 +2.41 HS 138706 80.95 +14.87 HS 12B236 94.65 £2.52 HS
12B495 83.33£7.64 HS 13B709 89.24 =5.35 HS 128238 75.00 0 S
12B502 92.46 +7.18 HS 13B715 85.52 +12.70 HS 12B239 66.67 +12.54 S
12B504  100.00 £0 HS 138719 89.29 +3.58 HS 128240 77.50 +3.54 S
12B505 96.88 +4.42 HS 138720 77.98 £9.83 S 128242 86.67 £ 11.55 HS
[2BS06  100.00 +0 HS 138722 84.52 £8.99 HS 128243 95.00 =0 Hs
12B509 80.00 +7.07 S 13B723 72.82 +16.15 S 12B245 83.33 £2.36 HS
12B511 93.45 +6.27 HS 13B725 79.76 + 14.43 s 128246 97.22 +4.81 HS
12B513 72.50 £3.54 s 13B728 69.64 +6.44 s 12B255 97.62 +4.12 Hs
12B514 67.86 0 s 138731 71.43 +6.18 S 12B257 92.50 +10.61 HS
12B515 72.62 £2.06 S 13B735 84.33 £10.59 HS 12B258 89.29 £5.06 HS
12B517 68.25 £24.75 s 13B737 78.22 +7.44 s 128259 96.23 £3.59 Hs
12B520 80. 06 +22.30 HS 13B741 88.10 +4.13 HS 12B262 92.50 +3.54 HS
12B521 71.67 +7.64 S 138742 80.00 =28.28 S 12B265 96.43 £5.05 HS
12B527 86.81 £5.24 HS 13B750 74.11 £4.97 s 128270 92.50 +3.54 Hs
12B528 67.86 0 s 138769 90.00 =7.07 HS 128273 84.44 £ 10.05 HS
12B530 80.83 £6.61 HS 13B771 96.43 +6.18 HS 12B277 75.00 +0 S
12B533 80.00 +0 S 138774 95.00 =7.07 HS 128278 75.00 = 10.71 S
12B536 67.86 0 S LI 84.23+7.16 HS 128279 93.75 +8.84 Hs
12B537 82.50 £2.5 HS 12 75.00 +8.84 S 12B281 70.36 +21.72 S
12B538 69.65 £2.52 S L3 77.58 £2.25 S 128282 81.67 «16.07 HS
12B539 75.00 £7.07 s 14 94.05 +3.37 HS 128287 70.00 = 13.23 s
12B540 75.00 0 S L5 78.27 +10.52 S 128290 83.13 £2.65 HS
13B630 84.92 +10. 80 HS L6 82.14 =0 HS 128294 96.03 +4.18 HS
13B633 87.10 £4.78 HS 7 79.17 £0 S 128298 85.83 £5.20 Hs
138634 82.94 = 16. 68 HS 18 85.71 =0 HS 12B301 80.00 +0 s
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xR1(&)

P VACECE S ik P VACECE S i s VLRSS ik
No. Disease index Resistance || No. Disease index Resistance || No. Disease index Resistance
12B302 80.00 +0 S 12B581 77.38 +8.98 S L15 84.17 +1.18 HS
12B303 77.50 £3.54 S 12B583 77.18 £0 S L16 85.42 +6.36 HS
12B306 90.42 £7.94 HS 12B584 72.42 £2.25 S L17 91.27 £1.82 HS
12B309 100.00 =0 HS 12B585 95.00 +8.66 HS L18 90.77 £7.16 HS
12B310 90.00 +14. 14 HS 12B587 73.81 £22.96 S L19 82.14 +0 HS
12B311 97.50 £3.54 HS 12B588 66.67 £0 S 120 85.00 + 14. 14 HS
12B312 77.50 £3.54 S 12B590 75.00 =0 S 121 82.74 +0.84 HS
12B541 92.50 £2.50 HS 12B591 88.10 +12.54 HS 122 82.14 +5.05 HS
12B542 72.50 +2.50 S 12B592 81.15 £3.96 HS 123 82.14 +5.05 HS
12B545 66.67 +0 S 12B593 78.57 £6.18 S 124 78.54 0 S
12B551 82.34 +3.27 HS 12B594 66.67 £8.34 S 125 77.08 £2.95 S
12B552 66.67 +0 S 12B595 79.17 £3.61 S 126 85.71 +0 HS
12B554 70.00 £7.07 S 12B596 92.86 £9.45 HS 127 76.79 £12.63 S
12B555 70.00 £7.07 S 12B597 75.00 £7.14 S 128 93.93 £1.52 HS
12B556 68.75 +8.84 S 12B598 70.00 +7.07 S 129 83.33 +8.99 HS
12B557 80.95 +2.06 HS 12B599 86.11 +3.47 HS 130 76.79 £2.53 S
12B559 79.56 £7.77 S 12B600 69.05 +5.45 S 131 83.93 +7.58 HS
12B561 70.00 £5.00 S 128601 65.08 +3.83 S 132 81.25 +2.95 HS
12B562 70.83 £5.89 S 128604 78.57 £6.18 S 133 84.23 +7.16 HS
12B565 76.11 £6.73 S 12B612 80.00 £0 S 134 73.21 £2.53 S
12B571 71.43 0 S 12B628 68.33 £11.55 S 135 79.17 £0 S
12B574 75.00 £0 S 12B633 75.00 £0 S 136 78.28 £3.14 S
12B575 85.72 +12.37 HS 12B655 73.21 £17.68 S 137 75.00 £0 S
12B576 77.18 £14.42 S 12B656 86.67 +4.72 HS 138 81.25 +8.84 HS
12B577 80.00 +0 S 12B663 70.00 £ 0 S 139 84.38 +0 HS
12B578 87.50 +17.68 HS L12 80.36 £2.53 HS 140 86.61 +1.26 HS
12B579 78.57 £0 S L13 76.79 £2.53 S 141 83.93 +7.58 HS
12B580 66.82 + 16. 88 S L14 81.25 £2.95 HS 142 85.71 +5.05 HS

R2 S3MBEURELTMAEESR

Table 2 The resistant results to clubroot of 53 hybrids of broccoli
#FR Name KR Origins I 584X Disease index PritKF Resistance
i8S oL RO B B B S A ST AT T 89.29 0 HS
hE 95 oy L RO B2 B B SR AE T 5 T 88.69 +£4.21 HS
T 10 5 o L B B B SR AL ST ST BT 85.71 +0 HS
T2 5 e FEFE A A BRA 7 77.38 + 14.43 S
NCB-7 At s AR B H 83.93 +12.63 HS
NCB-6 e st AT A A BRA F 91.07 +2.53 HS
NCB-1 Jemt AT A A BRA F 89.29 +15.15 HS

14HNBRO5 ALt AEm A A R A F 87.50 £12.63 HS
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F2(8)
& Bk Name HeF Origins 51 15 8L Disease index Ptk 7KF Resistance
BH11109 et AT A A BRA F 66.67 + 12. 54 S
SHAKA e st AT A A BRA F 81.25 £6.25 HS
NT5917 de st A R BR 2 7 66.67 +12. 54 S
£ 118 2GR A BR 5L 84.05 = 10. 14 HS
MR RIS LA ROl A B2 ) 77.50 +3. 54 S
MREELS HITLA R ROl AT BR2S ) 77.38 £8.42 S
jehr WA R AL A FRA 92.86 +3. 57 HS
w7 LT Al A 27 e bel 25T T 88.10 £8.99 HS
B-60 K4 PRACF 1 (5 18) A FRAH] 85.71 £5.05 HS
S SNIN BV A PR 76.79 £2.53 S
LB BIEAVCR A R F 91.96 +5. 58 HS
LUCKY fif 2% Bejo(WoA) B AT FRAH] 81.79 +4.55 HS
B T 2 JE SRR ) 80.36 +12.63 HS
Waltham29 R (JLs) AR 89.29 = 10. 10 HS
Jade Hybrid Z W (dbs) FIRAH 91.07 +7.58 HS
BLES SR (L) AR 82.14 +0 HS
75 366 e (s A IRA 85.71 £0 HS
PN e i (dea) A IRA R 87.86 +7.56 HS
SR SRR (dba0) A IRA R 80. 95 +10. 31 HS
IMPERIAI R 86.51 £17.55 HS
EAintes b5 S iE B A BRA | 80.36 = 17. 68 HS
AR JEmE SR IR A R 2 ] 85.71 0 HS
2 026 FL S E AR A R 94,05 +4. 12 HS
e MR TFHERRA R 85.42 + 8. 84 HS
7 H A3 i kX 24t 86.90 £6.73 HS
il FE AR 75 H A3 Fi kU o 89.29 £5.05 HS
S i EDCR N R At 79. 17 +5.89 S
A 2 REF ARG AR 78.57 +5.05 S
B ESll 79. 83 +8. 06 S
Hepk JEE T SR S A A 78.27 £ 10. 52 S
VKB 2% F1 TR H R A 77.08 +14.73 S
77 R B E NG 1R 92.26 +0. 84 HS
AWK 007 BB AV = AT BRA ] 100.00 =0 HS
HE £ H A3 Fi kU o 87.50 £0 HS
£t 60 H 7 TOKITA Fh ¥4 PR 2w 80.65 £2. 10 HS
£ 90 M B 7S TOKITA FF45 BRA 7] 78.57 +10. 10 S
755 H A3 i bk 2 94. 64 +2.53 HS
SN BB ARSI IR A FRA 94.05 +4. 12 HS
BETR/N H AR A R 2t 100. 00 +0 HS
IEF db st AR R B2 ) 96.43 0 HS
FELk - ¥ 3 23 Il A B2 ) 98.21 +2.53 HS
X4t VLIBT3 BEAR AT B ) 96. 88 +0 HS
LT T USER 2GR [ bRAT BN ) 83.93 £3.09 HS
%75 H A A bk ot 83.45+11.95 HS

75 BN 4 TR A BR A ) 85.72 +15.57 Hs
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2.2 EGMEFMRAENBESELER
AMFFEXT 85 173 T 25 Ff s b B B IR AT AR
FIPUPE S E (8 A SR 16 £y (K13 CR20466
CR1101 , Granaat . H # 79156 ,96100 . Jersey queen
Badger Shipper, T ¥ Bl 3¢ 45H2R | 73-77R o &
A20603 . 13(QB813 | Wilhelmsburg , Laurentian . WY A= Fap
12B756 \B2013 | RK UM LT 13B817) K AL M=% . K H
S HEE JriE 2REE SO ah it 69 £, Ak
g (DR 1 Oy, S HL(HR) 1 43, B (R)S 143,

R3 8 HHEEMEMRHEMIESER

PLOMR)2 By, B (S) 39 iy, i jgk (HS) 37 13 (3£
3), Hodr GRE (1) % 13B817 J& T 1L I+ @ R 1L
IR TEZAF 2R %8 R &0 Rt (HR) F
5T B2013 J& T H i in B A A H AC &R U (R) Fil
J 53 R K S S AR 3 5 185 CR117 AR
118 H#E A S H 336 M IE+ H 22 & A20603 ; H1t
(MR) 5 73 5] S 4B A8 35 i A AT e e 1 iE A &2 &
Jersey queen ( William A5 I P /)NFi 5 551 22 2 1) 4 031) 2
FZ—),

Table 3 The resistant results to clubroot of 85 accessions of relative species

HAl AR HeiR o 74 5L HiEK T
Type Name Origins Disease index Resistance
iz TRTAAESR 95 K WL AR RANE A R 7] 82.14 0 HS
TFREFAESE 105 K B A R AL A PR ) 78.57 +10. 10 S
FEHTH E 60 WL ROl A PR ) 82.14 £0 HS
FEHT I £ 80 WL AR RANE A R H) 83.85 0. 75 HS
515 RHBHE MR A A7 R 7B SR 72 BT 82.14 0 HS
S 22N T A8 83.33 +5.89 HS
TE =i RO A R HEA T 75.00 +0 S
S-65 FHAEALARE PARFIE (515) A7 PR F 80.36 £2.53 HS
S-85 FHAEALMRE PRACH 8 (5 78) A IRAH 85.71 £5.05 HS
S-90 AL AR PRACHIE (51) AFRAF 81.25 +8. 84 HS
BT L 111 90 K5 AEAEHFSE WL AR RAN A R ) 83.93 +2.53 HS
TR T EAEHR SR TR B A ATBRA 76.79 +2.53 S
% 85 KH ML PRACH T (518) B IRAH 75.00 =0 S
B JELT T T SC4BR S i A R ) 81.35+2.48 HS
88 b3 0 ] sk el B AT PR 74.70 +5. 47 S
e TN 24 FRR A7 BR 2 A 73.21 +7.58 S
THE—5 TR R T B R A H 88.69 +4.21 HS
fif = 83 A R BB SR A i A R A 77.60 +9.58 S
%5 JE BT R A 78.57 +5.05 S
[ ZMAP T A IRAE 75.00 +0 S
WE S NIRRT A PR A 71.13 +0. 42 S
X% H A A B B R B 5 i 80.36 £2.53 HS
%5 65 LA % B AR 77.68 £13. 89 S
ik 70 Al XU A A B ] 82.44 +4.63 HS
7K Jemt AR Fr A R A H 71.43 +£5.05 S
B L3k JER R ZRER R R A PR A 80.95 +3.37 HS
CHIEFTAIN E I AT AT 78.87 +0.42 S
B XJe 7 (ALs0) A RA F 80.36 £7.58 HS
1] e 7 (ALs)) A RAF 86.01 £9. 68 HS
e A IRt R S A PR 47.22 £8.61 MR




1114 Ho s W OR 17 %
R34
By b P 3 VAL EIER Ptk
Type Name Origins Disease index Resistance
TEApE ESTIEHED 2 AT A A B 75.00 £0
i WWZR NS IE A7 BRA | 76.19 £7.43
UNEES CR20466 rp E AR O B B SR AL TS 75.00 =0
CR1101 o E RO B Bt ik S A TSR i 81.96 +5.52 HS
k3w A A B B AR YT e 29.37 +10. 80 R
s CR117 LLIZR A8 0 T 8 e e SR T B 5 T 30.65 +2.10 R
AR 118 & W T A 24 F I AT B A ] 35.86 +1.57 R
Granaat T BAAR MY 2 e 222 e 83.93 £22.73 HS
HEE 15 TR LB B E AR YT 84.82 +3.79 HS
ik SeH 336 et B A AL AT FRA ] 38.06 +3.37 R
79156 op E RO B B S AE TSR 100.00 +0 HS
96100 e E AR R A B ik S AL TSR i 100. 00 =0 HS
25 = VLR AR B2 B i S BiF 5 T 79.17 £7.22 S
HLIE T ] e A v ik Ut 86.31 +4.21 HS
ke H A R bk =X 2k 80.36 £7.58 HS
BN At A FRA 7 85.71 +15.15 HS
Jersey queen T BRAR MY K 27 bl 255 Bt 53.82 +15.67 MR
Badger Shipper LB AR MY R 2 222 B 66. 82 = 15. 85 S
IriE K15 i E RO B BEgE AL ST 88.39 +1.26 HS
k25 o E AR Bl B S AE TS 83.93 +12.63 HS
IrE S24 rp E OB Bk SR AL TR ST 70.83 5. 89 S
R TR R B B B S5 82.14 0 HS
Y2 4T TR 81.47 +4.10 HS
HAR T~ ARA R BB 8 S 5T BT 82. 14 +10. 10 HS
R JTIRAB AR F Bk S o It 77.50 £3.54 S
IR TR ML A BRA | 82.14 +15.15 HS
KAREIT 5 Ab s RO R R A PR ] 78.87 +0.42 S
HE H A 270 A i el i U s 75.30 £5.47 S
RE H A 270 A i el i =0 s 75.22 £4.74 S
SE H A 27 i el i = s 75.71 £6.06 S
ENA XK 1115 e E A B B ik S A TSR 86.38 +6.00 HS
5 1815 e E RO B B i S A TSR 87.50 +12. 63 HS
K15 0618 e E AR R B ik S AL RIS i 86.90 £6.73 HS
KERGERE LR SRl A BRA 75.00 =0 S
SRR A LA AT FRA ] 76.34 £6.94 S
BHE AR L TG4 BESE AL AT FR A ] 90.77 £7. 16 HS
PRE-FN KHEH 7 A 81.47 +4.10 HS
REF S NES YTy 80.36 +7.58 HS
il I 608 JUN TS A AT IR AT 73.51 +8.00 S
H 7R EiTE 45 K kAR T KA Pl A BR A 7 76.43 £12.12 S
H i R =R 45H2R o E RO Bl B S AE TS 73.33 +12.58 S
73-77TR rp E AR B Bk SR AL TR ST 65.46 = 11. 40 S
e A20603 e E AR R B ik S AL TSR i 30.95 +16. 88 R
13QB813 op E RO B B S AE TS 70.49 +17.56 S
Wilhelmsburg T BRAR MY R 2% bl 254 Bt 69.17 +6.29 S
Laurentian T BRAR Ml K 2 FEl 25 2 Bt 76.39 +14. 63 S
Y A= Fh 12B756 o E RO B B S AE TS 66. 67 £4. 12 S
W T2 A Rl B2013 op E AR O Bl B SR AE TS 9.14 £1.42 HR
LS 13B817 o E A B B ik S AR TSR i 00 I
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B AN T S e AR M B e S —F 3z 4
BT S8 7 U SHE Tl O K O i | RS
W FME SR, 5 AZE BN, 5T ks e &
Pk, Halge R W, DA A 20 J A AR A3
R A MR B kR RO T A
20 AR T B AE T 446 )T A8 SERT T T
PSR HTAR Bl 2 2 v, & IR B R P 1) 7 AR
P AUH 5 it B AS R MORE FEXT T R
A B3 AR A — AT A PO % h A B,
53 U b — AR IA F I A e i v IR, R AR
BAKER R a3t 0y H A fr 30 145 T 6 6%
A RO 3R ] 4 5 AR /N ol ] AR 3 R B e
PRI , A4 25 1 e 5 A S Joa 5% 1500 AR i 1 0 7k 28
T, YR PTR AT, I LA R AR T ST
HR s & A, 2 — I AN A 1 AT 55 o

TEABGE A I RIRE R 775X 85 1 i 2 Fft Ja A
IR SEAT TR T 2, R BT 1 A Sy
BT, 1 AR e R BT, 5 B A BT & 1 th B R
Horp S i RO 1L 3T 138817 J& +FAE R L ST &
KR L FFF ( Barbarea vulgaris R. Br. ) , BRTH Ik
A, A H TR1 RS & B2 8 % /N3 i A5 AR 52 1)
Ptk X5 AL B. Idris 55 HIE A OCF RO LT G
R /INR g2 o ELA B A5 R E BT 9T 45 A0
¥ o MR AT 38 32 0 21 4 S RN A B AR & B AR
Prp ol b i I PR B B8 SR o S AP b e, m AP
B2013 S H T B A F A A2 &R, S IEREY A
PEZREANEAEAEMING , HE5 % | R R %
PR i B & B B SRR e (MR KR ),
PR, T DL ECHE F T H 0 288 30 A AR b s & g
o o LSRR S A R

SN2, TRk T ISR S TP R AR i R
(1 [88 Z 30 0 4 J5 I G2 [l i 2 o R B A ¢
U5, DA 3 2 9] 52 2 1 a8 0t 2% 4= 58 1) T Bofs b 3

P IR A D b, o H 2R DU & Fh b
Rz b EEERE AR

H 0 AU 1R A — X A AR R, A
HAT 2 e 164 Ja METE AR /5 2 A R X
J Iz A AR, B R B [, £ S N T 5%
A ST ) A BNl R A ) FE AT DR A
VA B0 S5 R 8, DA 26 P 2P LR A DUk
AT A

SE 0k
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