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Reaction and resistant gene loci detection of 28 Chinese cabbage
cultivars to different Plasmodiophora brassicae strains
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Abstract:To better understand cabbage resisitance and gene loci on clubroot disease, clubroot resistance
(CR) of 28 Chinese cabbage ( Brassica rapa L. ) were evaluated in green house. The clubroot pathgen ( Plasmo-
diophora brassicae) samples were collected from 8 different locations, including the main races in the major produc-
tion areas of rapeseed (race 2, 4 and 13) and strains from Enshi, Deyang, Tangshan and Nanyang. CR loci
(Crrl, Crr2, Crr3, CRa, CRb, CRc and CRE) were detected using 7 reported CR markers. Results indicated that
27 cultivars showed resistance to some strains, while Genwang F1 was susceptible to all strains. The best 10 culti-
vars (including CR Chunfu) showed resistance to all strains. 12 cultivars were susceptibile to only 1 strain, 9 of
which was susceptible to the strain from Enshi. CRk were detected commonly in resistant cultivars. Crr3 hybrid re-
sistant locus was detected only in CR Chunfu. No CR loci were found in susceptible cultivar Genwang F1. In gen-
eral, cultivars with more CR loci resisted to more strains. The exception was that one cultivar had 4 loci, but was
susceptible to most of the strains (e. g. 4 CR loci in CR — huangxin F1 were susceptible to race 2,4 and 13).

And, the other exceptional cultivar had 1 locus but resisted to all strains (e. g. only one locus CREk was detec-
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ted in Degao CR117 and Rongyao which showed resistance to all strains). It suggested the complexity of cabbage

resistance to clubroot.

Key words : Chinese cabbage ( Brassica rapa L. ) ; Plasmodiophora brassicae Woronin. ; clubroot; resistant

gene; physiological race
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Table 1 Sampling sites, hosts and pathotypes of 8 P. brassicae field populations

SRAf . Sampling site 23 Host HEF/INER Pathotype %% HE Referonce
WALAZIL Z) (Zhijiang, Hubei) WZ¥ Brassica napus 4 [9]
17 & QD (Qingdao, Shandong) KEZE B. rapa 4 [24]
W JtFEIL TS (Tangshan, Hebei) K3 B. rapa UN
My VIS /R HB (Harbin, Heilongjiang ) KEZE B. rapa 2 [10]
#94LBite ES (Enshi, Hubei) W3E B. napus UN
AR T XN (Xiuning, Anhui) 3% B. napus 13 9]
PUIfERH DY ( Deyang, Sichuan) MZE B. napus UN
i RIFI P NY (Nanyang, Henan) KHZ B. rapa UN

#/Note; UN Fe/R/NFPZERIK ST UN denotes pathotype unknown

F2 ke 28 M RAFKGFM
Table 2 Selected 28 Chinese cabbage cultivars

42 Code A FR Cultivar HPE Origin %45 Code A4 FR Cultivar SRR Origin
1 CR 45 CR chunfu H 7% Japan 15 452 Jinsheng 1 China
2 CR Wl CR chunli H 7S Japan 16 {2 CR117 Degao CR117 H1[E China
3 FHE Baogenwang i [E Korea 17 HRE F1 Genwang F1 H1[E China
4 %% Huaichun i [E Korea 18 HAL CR1 Lianggen CRI 1 China
5 ¥ 3% 515 Linglonghuang 515 %[ Korea 19 A CR1 Shenggen CR1 1 [E China
6 AR Yuqing H 7% Japan 20 e Rongyao H1[E China
7 #54 Fuchun 5 [E Korea 21 &= CR95 Degao CR95 H1[E China
8 e Qiuguan 5% Korea 22 WAEPY S Yafei 4 % Korea
9 FE# Chunfuhuang i} [E Korea 23 FE#MFE Chungiu S. F. i} [E Korea
10 4L 5 Weiduoxing 55 [E Korea 24 A K CR 5¥8#h Chutian CR gaolengdi i [E Korea
11 #M Chunming 5 [E Korea 25 MR WA Gailiang xinguanchun % Korea
12 CR - #.(» F1 CR - huangxin F1 5 [E Korea 26 CR - J2fii CR - gihang % Korea
13 T1 - 147 T1 - 147 H 7 Japan 27 # 14 Genbaijin [ China
14 B3 Huangtong 5 [E Korea 28 CR - % CR - liangchun i [E Korea
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Table 3 List of primers used for detection of clubroot resistant genes in Chinese cabbages

(U} el J¥31(5" -3") FIA J B/ bp EEPU
Loci Primer name Primer sequences Product size Reference
Crrl BRMS -088 — FW TATCGGTACTGATTCGCTCTTCAAC R263/5233 [15]
BRMS -088 — RV ATCGGTTGTTATTTGAGAGCAGATT
Crr2 BRMS -096 - FW AGTCGAGATCTCGTTCGTGTCTCCC R220/S189 [15]
BRMS -096 - RV TGAAGAAGGATTGAAGCTGTTGTTG
Crr3 OPCI11 -2F GTAACTTGGTACAGAACAGCATAG R1300/81000 [16]
OPCI1 -2R ACTTGTCTAATGAATGATGATGG
CRa SC2930 -T -FW TAGACCTTTTTTTTGTCTTTTTTTTTAC R800 [25]
SC2930 - Q -FW CAGACTAGACTTTTTGTCATTTAGA 800
SC2930 - RV CTAAGGCCATAGAAATCAGGTC
CRb KBrH129J18R - FW AGAGCAGAGTGAAACCAGAACT R254/5194 [26]
KBrH129J18R - RV GTTTCAGTTCAGTCAGGTTTTTGCAG
CRe B50 - C9 - FW GATTCAATGCATTTCTCTCGAT R800 [25]
B50 -6R - FW AATGCATTTTCGCTCAACC S800
B50 - RV CGTATTATATCTCTTTCTCCATCCC
CRk HC688 —4 - FW TCTCTGTATTGCGTTGACTG [25]
HC688 -6 - RV ATATGTTGAAGCCTATGTCT R1000
HC688 -7 - RV AAATATATGTGAAGTCTTATGATC S1000
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Table 4 Resistant reaction of Chinese cabbages inoculated with P. brassicae in green house

S Cultivars resistance

=) 1
B b # R T R
Zhijiang Qingdao  Tangshan Harbin Enshi Xiuning Deyang Nanyang
1 CR %4 CR Chunfu R R R R R R R R
2 CR #7i CR Chunli R R R R R R R R
3 FAHF Baogenwang R R R R R LS R R
4 4% Huaichun R R R LS R R R R
5 3 ¥ 515 Linglonghuang 515 R R R R R R R R
6 AR Yuqing R R R HS R HS R R
7 &% Fuchun R R R R LS R R R
8 o Qiuguan R R R R LS R R R
9 F 48 # Chunfuhuang R R R R R R R R
10 4% i Weiduoxing R R R R LS R R R
11 £ Chunming R R R R R LS R R
12 CR - #.0» F1 CR - Huangxin F1 LS R R HS R LS R R
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) B, Eh APt Cultivars resistance A A
N il BaL WE ML ke B e @ @l
Zhijiang Qingdao  Tangshan Harbin Enshi Xiuning Deyang Nanyang
13 Tl - 147 T1 - 147 R R R R HS R R R
14 2 # Huangtong R R R R HS R R R
15 4% Jinsheng R R R R R R R R
16 f#i75 CR117 Degao CR117 R R R R R R R R
17 #RE F1 Genwang F1 HS HS HS HS HS HS LS HS
18 #AR CR1 Lianggen CR1 R R R R LS R R R
19 JHEMRE CR1 Shenggen CR1 R R R R LS R R R
20 22 Rongyao R R R R R R R R
21 f#% CR95 Degao CR95 HS LS R R LS R R R
22 W AEPYS Yafei sihao R R R R R R R R
23 FRKAE Chungiu S. F. R R R R LS R R R
24 K CR 54 H Chutian CR gaolengdi R R R R R R R R
25 BB HWH Gailiang xinguanchun R R R R R R R R
26 CR - J3fii CR - gihang R R R R HS R LS R
27 R4 Genbaijin HS R HS HS R HS R R
28 CR - 5% CR - liangchun R R R R LS R R R
7/ Note : R $1J5 Resistant; LS {[{/8% Low susceptible ; HS /8 High susceptible
2.2 REXMMRERBEE AR B, X S E RS R S (R 3),

FIHACAH T AR 853 FFRicxt 28 A~k H CRE HUR AL S AE X LE 5T s P 8 R 22 B Ao 3L
S A AT PCR 4784, L4500 2] Crr2  Cr3 | CRa 37 s CRa Fl CRb 1] 12 A7 AE TX SE 4005 A,
CRb .CRE HAUR AL (B 1), o Cr3 {UAE CR - 2350078 22 F1 23 A dn B b R 31, HOR 2 R 286 6
Bt Rz ) 2 A Puw A, Ay 28 AR A RATEYE Z B R B 265 B AL s o B AL A
KK F] Crrl A1 CRe FUR AL KA 7 4B Crr2 75 14 D409 5t Fh A I 3], H v 34 B 8 515
AL, CRE FEHUM A v 3 A7 7, U F F1L AR WO E R 2B PR AL

bp M1 2 3 4 5 6.7 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28 CK
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-2(Crr3),SC2930 — T #1 SC2930 - Q( CRa) ,KBrH129J18R( CRb) ,B50 —6R ( CRc) ,HC688 — 6 F1 HC688 — 7 ( CRE) TE /A [ ik Fp 4 8 4t 4L CK
B AR
Note : M ; Marker DL.2000; 1 —28;sample No. 1 to No. 28; A,B,C,(D,E) ,F,(G,H), (I,]) :amplification results of BRMS —088 ( Crrl ) , BRMS -
096(Crr2), OPCI1 =2(Crr3), SC2930 - T and SC2930 - Q (CRa), KBrH129J18R(CRb), B50 —6R( CRc) , HC688 — 6 and HC688 -7 ( CRk)
primers on No. 1 to No. 28 samples respectively; CK: negative control

E1 RERHEERE 28 kAR R

Fig.1 Amplification results of different resistant genes in 28 Chinese cabbage cultivars
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Table 5 Identification results of markers in 28 Chinese cabbages

4" Code A4 FR Cultivar Crrl Crr2 Crr3 CRa CRb CRe CRE
1 CR £ CR Chunfu - - + - + - +
2 CR W CR Chunli - + - + + - +
3 FEME Baogenwang - + - + + - +
4 4% Huaichun - + - + + - +
5 I 515 Linglonghuang 515 - + - + + - +
6 FY S Yugqing - - - + + - +
7 &% Fuchun - + - + + - +
8 i Qiuguan - - - + * - +
9 FE T Chunfuhuang / + - + + - +
10 2 £ 5 Weiduoxing - - - + + - +
11 £ Chunming - + - + + - +
12 CR - #.0» F1 CR - Huangxin F1 - + - + + - +
13 T1 - 147 T1 - 147 - - - + + - +
14 B Huangtong - - - + + - +
15 4% Jinsheng - + - + + - +
16 fdi = CR117 Degao CR117 - - - - - - +
17 MR E F1 Genwang F1 - - - - - - -
18 AR CR1 Lianggen CR1 - + - + + - +
19 HEAR CR1 Shenggen CRI - + - + + - +
20 212 Rongyao - - - - - - *
21 f#i7% CR95 Degao CR95 - + - - - - +
22 AR5 Yafei sihao - - - + + - +
23 FEIKIE Chungiu S. F. - + - + + - +
24 #K CR E#8Hh Chutian CR gaolengdi - - - + + - +
25 BEHTLE Gailiang xinguanchun - - - - + - +
26 CR - J3ii CR - gihang - - - + + - +
27 HH 4 Genbaijin / - - - - - +
28 CR - %% CR - Liangchun - + - + + - +
TE: + " RN EPURALL " — " FRAIE BYRALE = 7 FORBETUR AL /7 TR AR B LA
Note: “ +” means homozygous resistant site; “ — “ means homozygous susceptible site; “ + “ means heterozygous resistant site; “/” means no site

3 itk

T W 25 R i P /N R 2R Y ) Bl E O 0
A BEXS AN [) /Nl (8 0P RO 0 0 28 0 LA, A
B FHoe an Rl 5 B4 Jay , [F] I e o & A £
X, AWFFELLE FAR) 2,4 F113 S/ LR
R/ VR IE ) 28 AR E S R E R N T
PP S AL, 248 R 22 B30 O 3 -, DA B
FIHPURTE, Horb 10 A i Bioo Ry 8 ST T AR
T, HA DRI 224 b 7 TR IR 3K —
SERFH A7 BT P R DR SRt T R AR e TR ik
JeHA —E DU, U9 10 A5l LU T )5
S H F S HE B IO H R A A o AR A TR
B EE, WAL LR T S R 4 5/ Fr, Williams
SR ARGER 4 S/ E 3 A dwe ), 2 e E AR
BNt 2 SO0 g S A /Nl X Wil-

liams REGEHY 4 A UEH0 A7 B EOR. PR ESR
R BT S X Y 4 S/ N ) ah A A
4 A2 A, R H AT E AL A BT S A
FHRT 2 o (MR BT /N B 22 53K, AR 22 Ml 05 A7 A
ZA/INRl HC IR A4 ] — B gt A B A 4.7 .10
SANET IR B B I R S S B
Pilksesk o PRIIL, M AR i T /N SR 2R 1) AR A —
T EA ) R A 2 AR . AT ST AT B g B A
4 Al DRI B /NP B 1 AN TR S (H 48 E 46
SR AR AR [ — 4> K P 5 B 18 0 1 A
— 2, A0 CR — JE PS5 1L e BH 1 e 1 b Bt
I, AELIZ T ST 2 T 784 B 6 DU 73 ) 35 B e SRR
SR, Tk S XY R BOR B — B, iE— 2D TT
JEEXLER AR A /NP S 5E , Dy A /NP B HRT
A TR M BRTRS AN TR0 5 1) 1 S5t R Y B0 11 24
SE FEA o



538 P E R R AR

2017,39(4)

U7 25 CRa I CRb Y& 1 T A03 YL (A, {4k
b BEFRUEBTE AT AT R A O BE Rl R Y
PTG LE O™ . ARWFSE R B, 75 CR B 4% Flgk
Bk v HAS I CRb T A A F] CRay %
RIRE 73 THRic , B AE St S BRI 37 s 7E A
AR r S0 25 5 0 58 42— 3, 3R CRa Al
CRb W] g/ B B BT 07 45 o Sakamoto 55
AR, CRE 5 Cr3 JEE i fE A03 Jefa ik L AR
AT PR AN IS TR 5 LR B N TeM ., 1E
AHIFGE H X A R 25 AR R AT AE 27 ML
Joa ARk b AT ARSI B, 1 5 A AAE CR B4 Th A7
fE. CRa J& M\ ECD % 5| R 400 % 5] 7% 32 ECDO2 h
BN, % Williams RS0 2 S /NFHiRG " CRb &
MBI CR Shinki H1 g {37, %f Williams REEHY 4
SNFIUR o ABESE, S CRa HUR AL S
FhoR BRI XK A M IRUEERY 2 5 /N8R I8
X AT BEAE: F T 2R A A T P R TR A A 2 AL Y
/Tl

AR LI, A2l Williams %5 R 48 4 5 /N
R A S, 43 I i i A, — 38 B0 )
R —E 2257 (K 4) . Williams %85| R G )5
BRAE A AR S R E M S PR X S AR
L BTG HE DR 1 — A S ) ol EL A e i ) 2 1
BEST o ASBIFSE AT T W 3K 1Y 28 AN K 2 i ol
WFFERT 42, 30 2k © & 2 10 A 10 X Bk 3k 2k DL 67 it
Crrd DIAME T AW 58 $R3E 358 2 0 B0 o s iE A7 5
FE, RIUKRZH A 3 At HAG I3 CRa .CRb (CRE
SAURALA, Cre2 FUR AL R AT AR 43 b Rl rp
A, Cr3 PURALEAUFAE T CR B, 73 oh i
Hi 28 IR S AP P #EBCRE A I B Crrl [ CRe
PUW AL, X PSP 7 5 20 SIAE TEF G004 ™ Fi
JEF ECD04' ™ g, PRI, fEA I C A B 107 5
(TSR R TR, 75 B — 25 RO I S 1
AT 2R QR T S RS
R A F NI £ RS

A3 FHRICAIN S S EEE 8 7R S R i )R
O AR PR LS B SR RS S S 2
ANF R BT, X — AN R v 2 T
52400 ARHIETE S O R AT X — U, B A
PRI 1 5 & A BT AL B IE A G, 28
A Crr2 (CRa \CRb F1I CRE DUANHTIR 7 5 )
an A 13 A4~ o CR - 0 4 4 Ao Akt iy
8 b AL AR Y R I Bt MRS 8 N ]
Xof Ay ) TR R I IR AR SR, AR A
FPUOL S AR T F1 X T B IR AR . A R 1Y

J&,CR - #.0 F1 & 4 DA A PURAL, 20X AL
VL R R T =AMy B TR R , T4 R CR117
2R RGN E] CRE — UL, (B X BTG # 5
AR B PbE , X — B AT A OF TE s . T4
SR B3 o B 2 11 T i RS pl T ORI T
(87 ABUE A, , LT 22 AR i 17 A R 1) 11 58 b
H R R B A A A RS B A S0 ) B0 1 A IR B
SR AR R MR G . D TR 057 o5 A 42 4
KIREWIR A TFIRA . ARBFIEIE & B, 25 s ir
S ZAPURAL SR I PR 58 2 —3, e dn
YL B 5464 CRa 1 CRD FUIR A7 05, S B 224y
CRa 1 CRb HoJjs {7 s I RK S o — 2, (0 5 [l A 5
B 724 CRa 1 CRb Uy v 5 1 2 B HTE AR, A &
Xof it P VR I A e P it B U

WFFE & B CR 5L PR FIAR i 7 22 [A) 2 P Ak e 5 1
HAEPY R TS, RATA L EIFEA
I AP P R e %) /N 2R AR 5 5 AT i o LAt
RS )7 FARIC %8 , I — 25 B CR L AR
B /NFR Z R R OGNk FH 2 SE R A B
BT DA b il SR R S R ik DR F AR T /N
Y 5l R G B PR S

S 3Lk

[1] HwangSF, Strelkov S E, Feng J, et al. Plasmodiophora
brassicae ; a review of an emerging pathogen of the Cana-
dian canola ( Brassica napus) crop[J]. Mol Plant Pathol,
2012,13(2) .105 - 113.

(2] E ¥, 8 =, %02 TR o 5T oF e
LJ]. HE,2011,36(6) ;153 —158.

(3] EDUP. FREMS ™ A S by sk i 5 B[ T ).
ENHCEHEY) 4% ,2010,36(2) :300 - 302.

[4] Chai AL, Xie X W, Shi Y X, et al. Research status of
clubroot ( Plasmodiophora brassicae) on cruciferous crops
in China[ J]. Can J Plant Pathol 2014 ,36(supl ) ;142 -
153.

[5] Voorrips R E, Visser D L. Examination of resistance to
clubroot in accessions of Brassica oleracea using a glass-
house seedling test[ J ]. Neth J Plant Pathol, 1993,99 (5
-6) :269 -276.

[6] Piao Z Y, Deng Y Q, Choi S R, et al. SCAR and CAPS
mapping of CRb, a gene conferring resistance to Plasmo-
diophora brassicae in Chinese cabbage ( Brassica rapa ssp.
pekinensis) [ J]. Theor Appl Genet,2004,108;1 458 -
1 465.

[7] Rahman H, Shakir A, Hasan M J. 2011. Breeding for
clubroot resistant spring canola ( Brassica napus L. ) for

the Canadian prairies; Can the European winter canola



§ A 5528 AR & R S A AR R R B AR A SRR R AR A B A S AR

539

(8]

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

cv. Mendel be used as a source of resistance? [ J]. Can J
Plant Sci,2011,91(3) .447 —458.
Williams P H. A system for the determination of races of
Plasmodiophora brassicae that infect cabbage and rutabaga
[ J]. Phytopathology, 1966 ,56 :624 — 626.
UG AT, BRI, A SR e e i A
BN Bl HTE S E [T ], A bR 2 3l
2013,35(3) :301 -306.
R4t H , HWANG Sheau - fang, T HUIF, Z5. M Mg 4
FH/ NGRS 5 H B SR R B IR A PR [ ]
R 2741, 2016,38(5) :626 ~639.
Mananares — Dauleu M J. Assessment of biological and
molecular variability between and within field isolates of
Plasmodiophora brassicae [ J ]. Plant Pathol, 2001, 50 .
165 —173.
Flor H H. Current status of the gene — for — gene con-
cept[ J]. Ann Rev Phytopathol ,1971,9:275 —296.
BB Mew T, EAM, . Hp KRR L 2 5 AR 1)
T SHARS IR AR PRSI RE I [T . A AR
Bl2#£,2000,33(4) :1 - 8.
I /N2 470 25 45 g 30 55 ik DR 2% 1 B0 4% B 1 20
Je Yi24 19 SSR ARiC [ D . g B - PG AL ARARR} £ R
2005.
Suwabe K, Tsukazaki H, lketani H, et al. Identifica-
tion of two loci for resistance to clubroot ( Plasmodiopho-
ra brassicae Woronin) in Brassica rapa L. [ J]. Theor
Appl Genet,2003,107:997 -1 002.
Hirai M, Harada T, Kubo N, et al. A novel locus for
clubroot resistance in Brassica rapa and its linkage
markers[ J|. Theor Appl Genet,2003,108:639 —643.
Suwabe K, Tsukazaki H, Iketani H, et al. Simple se-
quence repeat — based comparative genomics between
Brassica rapa and Arabidopsis thaliana : the genetic ori-
gin of clubroot resistance [ J]. Genetics, 2006, 173
309 -319.
Matsumoto E, Yasui C, Ohi M, et al. Linkage analysis
of RFLP markers for clubroot resistance and pigmenta-
tion in Chinese cabbage ( Brassica rapa ssp. pekinensis)
[J]. Euphytica,1998,104 .79 - 86.
Sakamoto K, Saito A, Hayashida N, et al. Mapping of
isolate — specific QTLs for clubroot resistance in Chinese
cabbage ( Brassica rapa 1. ssp. pekinensis) [ J]. Theor
Appl Genet,2008,117.759 —-767.
Chu M, Song T, Falk K C, et al. Fine mapping of Rerl

[21]

(22]

(23]

(24]

[25]

[26]

(27]

(28]

[29]

(30]

and analyses of its effect on transcriptome patterns dur-
ing infection by Plasmodiophora brassicae [ J ]. BMC
Genom ,2014,15.1 166.

Chen J, Jing J, Zhan Z, et al. ldentification of novel
QTLs for isolate — specific partial resistance to Plasmo-
diophora brassicae in Brassica rapa [ J]. PLoS One,
2013,8(12) :e85307.

Ueno H, Matsumoto E, Aruga D, et al. Molecular char-
acterization of the Cra gene conferring clubroot resistance
in Brassica rapa[ ] ]. Plant Mol Biol. ,2012,80;621 -
629.

Hatakeyama K, Suwabe K, Tomita RN, et al. Identifi-
cation and characterization of Crrla, a gene for resist-
ance to clubroot disease ( Plasmodiophora brassicae Wo-
ronin) in Brassica rapa L[ ]J]. PLoS One, 2013, 8.
e54745.

T aAe, FoeA , RER, 5. FE 8 &1+ ERH
SR i 2R PR R S E [T ] b R 3, 2013
(16) :85 - 88.

Matsumoto E, Ueno H, Aruga D, et al. Accumulation
of three clubroot resistance genes through marker — assis-
ted selection in Chinese Cabbage ( Brassica rapa ssp.
pekinensis) [ J].J Jpn Soc Hortic Sci,2012,81(2) :184
-190.

Kato T, Hatakeyama K, Fukino N, et al. Identification
of a clubroot resistance locus conferring resistance to a
Plasmodiophora brassicae classified into pathotype group
3 in Chinese cabbage ( Brassica rapa 1.) [ J]. Breed
Sei,2012,62(3) :282 -287.

S WAL T AR R A N 5 E
BAEZ R [D ] DL AR ROl R 27,2013,
Hatakeyama K, Niwa T, Kato T, et al. The tandem re-
peated organization of NB — LRR genes in the clubroot —
resistant CRb locus in Brassica rapa L. [ J]. Mol Genet
Genom,2017,29(2) ;397 —405.

¥ AR s, K, S R ST o ik AL
J. CRa F1 CRb (1 5y THric 2 [T]. A a 4k,
2015,30(2) .87 -92.

Chisholm S T, Coaker G, Day B, et al. Host - mi-
crobe interactions: shaping the evolution of the plant

immune response[ J]. Cell,2006,124(4) ;803 —814.

(TS Fh2722)



