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RESISTANCE OF SWEDE VARIETIES TO CLUBROOT
IN HOKKAIDO DISTRICT

Tomoe SAKUMA
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1. # &

(1) #HEMET~¥RAFv 21830128
i (Table 1 B/)o

(2) OLEIE BRI (K 1961 4E, [N
1962 4F), EIHIAT GROIE @ 19624F) B LU HIEE
T QLIEMX : 19634F) O3By, 4 HpizB
T, WHEEREICHFRR T H T 3 v & 0 & gk b
LT, BUREORRNORAEZDIIIYER
EfRA L.

(3) BFEIEOWE-TUR RS, 10a Y- DR
uf, MEAS1,500kg, %z 22.5kg, 7 30.0kg,
Bin7.5kg, S4iEe0cm, ¥k 40em, 5 AR
HGum, 2o®Msl&E LTI R TE LA,

4) 1 XA SERMAEE X ORI X ORI

T RENSLCHHKHTOLA; 1K 7.1m3,

30 kiR, FLHRk 2 Bl
4 hEHERTO B4 11X 11.5m?, 48 fH{k{t

NETHULLBENOMENZE LK LD, 7
B~9AoRiciki sy, BRKOLBOHRBX
UTEEE, 2OMAICBU ZIBTEEB/AL .

2. BERBLUER
1961 4E 5 1963 £ % T 3 4EMIC, WAL O
A DTN > BEBRRICH T 2 WEZKRD
S, KT B REUE DI EEROR A
Sl Blicomsest &, Fig 1 IGRLAEKD
WX T, BRMKICK AHEERECIELL
A e BUCOmEImgEsm 251840,
SRR MR DS (Wi, BUCEERRE 8870
, #h&h, R &ic, Table 1 {RLK,
Table 2 i3, WHEMOZhZHh OMTERL
1o

ZDRR, MRIRIKEL 3 DRI UEHFEIC
3, FLOWRHEEROLZCENHLITH -
teo T B, 1961 i, WMEW T » L BB
Tit, DFRE, [Green top] @ 4% Mk bk
{, »W 7 [Green top sweds ] @ 16% Hc
lr>¥, zofboRfii: THsEk (FH—-A)]
DIBMS, [T€RF v 7 15] Lt [Long
Island necklace] 0% 92% % T, €hEhign

o ELWUAL 4 KB DIHRERLA, B19624FIC, REELEATH
{5) WAL BWOEKH, WENEAFTH Hili TN > RO TR, [=€RxF v 7
2T, Uhd, BRIZX-TE2OEIEL XHE 151303 B, DRHRIB 2R LILDE
. . . .| with clubbing on the
Classifying without ;v;ghe’éﬁfﬁ?ely 't')vi'th ;’ }l)'bt.tlle with clubbing vegetable roots or
. on fiberousmg bugt ((:n:lly :)ng, on main clubbed all the part
symptoms clubbing roots fiberous roots | fiberous roots :ndfer the ground
urface
Pattern of
infection /
(clubbing)
A
Index 0 1 2 3 4

Fig. 1 Relations between the indexes of infection by club-root disease (Plasmodiophora

brassicae Wor,) and their classifying symptoms
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Table 1 Percentage of infected plants and average index of infection by Plasmodiophora
brassicae Wor, on the investigated swede varieties at the field trials (1963-63)

- Locations (year) | Nomuro (1961 Nemuro (1962) N‘“‘("lﬁgl"‘)e‘s“ Kushiro (1963)
- Items { Ratio Index of | Ratio Index of | Index of |Index of | Ratio Index of
Varieties \\\ attacked | infection | attacked | niection |infection|infection | attacked |infection
Majestic No, 1 92 2.83 100 3.83 57 1.56 100 3.29
Nemuro-rutabaga 88 2.94 100 3.29 100 2.83
Green top 4 0.04 0 0.00 0 0.00 0 0.00
L. s, purple top* 94 3.23 100 3.88 100 2,75
Long Island necklace 92 2.69 100 3.42
Sutton’s champion 88 2.58 98 3.42
Nemuro-zairai (M.-A)** 87 2.64 86 3.48
Green top swede 16 0.26 13 0.39 3 0.04 0 0.00
Sutton’s majestic 93 3.12
Sutton’s green top 0 0.00 0 0.00
Sutton’s up-to-date 84 2.99
Sendai-kabu 100 2.70
White fleshed necklace 100 2.80

*) L. s, purple top: Laurentian smooth round yellow purple top

**) Nemuro-zairai (M.-A): Nemuro-zairai (Mochizuki-A)

Table 2 Root weight (kgf/10a) of each swede varieties investigated at the field trials,

at the time when the observation about clubbing was carried out

Nakashibetsu

. "~ Locations (year) |

Variet\i;:..\~\\““»—f-,“ Nemuro (1961) | Nemuro (1962) (1961) Kushiro (1963)
Majestic No, 1 1541 | RRA 1222 i 2779
Nemuro-rutabaga 1458 1146 3658
Green top 3088 3629 2500 3026
L, s. purple top* 1040 11 2472
Long Island necklace 2504 1894
Sutton’s champion 781 1354
Nemuro-zairai (M,-A)** 887 1458
Gresn top swede 4352 2691 2465 4369
Sutton’s majestic 174
Sutton’s green top 1757 3213
Sutton’s up-to-date 246
Sendai-kabu 2587
White fleshed necklace ! 3495

*) L. s, purple top: Laurentian smooth round yellow purple top

*+) Nemuro-zairai (M.-A): Nemuro-zairai (Mochizuki-A)
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8) WALDFETABICRHM, H-EH
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10em) (ICIERNALEZFETAL, 28BIC, FHEL
<21 AN, FHiLi. CoOM, FEXRMEIEEL
T, HBICREENEDLIERELTE L .

@) Bii--BRRoige, —REHPOE
ni-GWEcd v, Lied, Lhilc+32Er
RHEANLBEROEOGNEBR LT, Mo
ZBHIL7. ‘

(5) WH--HHTBEO0A LRSI
O, RMEROTTE L oM E, BT
#, MA L7 :

2. BREIUBER

eI BN P DTV DIRE R U - BB O R
RO, ¥DbOWTHY—TH o7 LI
T, BRBoBacE{sohi k27, B
SHICERIRT BRI L TORIMMIE, H3Wi3
B o2& Ao S, DIRICHT LG
2, BEAERM1,, HBWNE, FDHTAH
ot b riiEgE i,

Y3 U 72 275 R BURDENR IR 12 2 TR,
Fig 21cR Lz KNC &k » T, ThThofgks
HZ, olz, Thhicly s Mkie, 48
HiZ &iz Table 3 {ipd & & bz, DHEBX
CHEBER OB EEE bHDETRL .,

Zhicka s, atkoffime LT, EHRR
DAL RILTH >72M, #4200
BLT, L0 Fohi:, Diosez— i, &
MM EICEDOHTHIHMNTD » 70 THDB,
[Wilhelmsburgar gtoftegaard |, [Green top
swede | } J ¢f [Green top ] o 3 REICIE, &<
DHIMED S NI o72e KIC, [Wilhelmsbur-
gar yellow green top| 35 k¢t [Sutton’s green
top] Tik, B 1ICHET 3 RED DRWEHEA,
TheEh 1 kI >HHSht, BT, eheh,
Table 3 IR LFIFHANC Lichts TIER B &,
fSvalsf’s victoria] 7»¢, [White fleshed
necklace| 3 Cd4 Mz, bW 0, +4b
5, 2L VHOBDONIE - 12 BENDS, DR
¥4, Tubs, FLOBREROEDShi:
bOET, DM S LM ABBICDE > TH
i L7zo 75313-b] » 5, [Sutton’s champion |
ETOSRHIL, YMHERICET3L0, 53
WOiE, DWERSCBT 3 bDDAICK » THIRK
ENTHEY, choDRlit, BRIKICEE LHE
IZIEL T, BEVERE»ZLRRENRTYE
ORINETRTHKOWEATS - T, Mok
ZRTHERELS ST TRV T & BRI
7o E7:, [Superlative] »d [Raoiz.
1l ETORBEMILZ, chah, 100% b
RERLLM, TOS b [Superlative | /i [=
ERF w7 1%] ETO8KIML, T Ol
DINERLAMKZ 4T 4T, TLong Island
necklace | & Thawn g 0| TTO5RM
IR E N,

TOEICLT, LRGN, thsholi

AOWND L — YOREH S 6 DIEHIITES b

DEEZONI CODODB, BiBITRLI-28E
[Svalsf’s victoria], 3-#3d>%, Table 312513
A kb6 Mz, Wbhwa XV —r o ROR
HMTHHZ LRGBDEBDTHY, Torx})



102 AL B RN 4% 22 05

Table 3 Pattern of infection by Plasmodiophra brassicae \Wor, on the swede varieties

investigated in the paper-potffield experiment

e -~ - Total Number of plants belonging to each Percentage
} Items degree of infection of mfet_:ted Average
number of plants in .
Vasioties investigated | Slight |Medium relation | index of
Free | Slight | to to Severe | ship to infection
_ plants medium severe total
Wilhelmsburgar ptoftegaard 77 7 0 : 0 0 0 0
Green top swede 97 67 0 0 0 ‘ 0 0 0
GL:cen top 82 82 0 0 0 0 0 0
Wllhelmsbu;ﬁ.’lilrow green top 83 82 I 0 0 0 1 ol
Sutton’s green top 66 65 ! 0 (] 0 2 .02
Svalbf’s victoria 65 47 3 | 0 14 38 94
Sutton’s up-to-date 64 32 3 0 29 50 1.91
Canadian universal 56 11 2 1 0 12 80 3.07
White fleshed necklace 76 2 4 5 0 65 97 3.61
5313-b 46 13 0 0 0 33 72 2.87
Crimson king ! 54 6 0 0 0 48 89 3.56
Bangolm improved 62 5 0 0 0 57 92 3.68
Svalsf’s bangolm 47 3 0 0 0 44 94 3.74
Sutton’s champion 58 3 0 0 1] 55 95 3.79
Superlative . 67 0 3 2 0 62 100 3.81
L, s, purple top* 67 0 2 0 0 65 100 3.91
Calder 74 0 2 0 0 72 160 3.92
Bangolm 42 0 0 2 0 40 100 3.90
Sensation 48 0 | 0 0 47 100 3.94
Sendai-kabu 55 0 | 0 0 | 54 100 3.95
Grand master 56 0 1 0 0 55 100 3.95
Majestic No, 1 60 0 | 0 0 59 100 3.95
Long Island necklace 52 0 0 0 0 52 100 4.00
Nehin No, 1 52 0 0 0 0 52 100 4.00
5313-a2 25 0 0 0 0 25 100 4.00
Yellow giant 57003 53 0 0 0 0 53 100 4.00
Nemuro-rutabaga 51 0 0 0 0 51 100 4.00

*y L, s, purple top:

vy 7o MiTsh % [Sutton’s up-to-date| M
Thic2v#, LT, €toid, »Wibwpwb,e—
T by TRIOAMMIL, FXEL DO S
—VERLEMNS S, MER2HFBOMMELD
E, GFh LN DIREF I ERLAT &I
Ao

PBlloksic, iRz Tac&ick
ST, T OWREMHE—TH B 1012, 1ZHH

Laurentian smooth round yellow purple top

Bosholitohiihot, SOOI
ZHROTEARBEMMM SN, SoiE,
Ntk ->T, DL o#MERR, RT3
EMTEL LD EEL OGNS, T, Plasmodio-
phora brassicae (¢33 5 L FLH) race 43k
T2 2L DMEMRBBRICLTS, Ly
Bt S RUULINIC BV TR, WSRO
BTH LM, TRbLEIN— v PRIOSE
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DR IESE A <, 4512, [Green top] {
“aA£”¢mmmﬂﬂ4Tcaw&w1mwé
Nt T T, {27 Moo U 42 309 2 840
o0, 2o BRI E L T2 Table 4
AL DR 68, Thabbh, ihitks KT
ZHD 2 DI L, ThEhi, &,
ffL-bDET30M, »@rwemommck
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Table § The swede varieties grouped according

i, 5%

to the differences in resistance to club-
root disease (Plasmodiophora brassicae
Wor,) on the paper -pot/ficld experiment

“Resistance to o

club-root Varieties
disease L
Completely  Wilhelmsburgar otoftegaard,

1. resistant Green top swede, Green top

2 Highly Wilhelmsburgar yellow green top,
* resistant Sutton’s green top
3. x:&i;a;fly | Svalsf’s victoria
4. mgiﬁtiill’é Sutton’s up-to-date
Canadian universal, White fleshed
5 Highly necklace, 5313-b, Crimson king,

Bangolm improved, Svalsf's
bangolm, Sutton’s champion

* susceptible

Superlative, L, s, purple top¥*,
Calder, Bangolm, Sensation,
Sendai-kabu, Grand master,
Majestic No, 1, Long Island
necklace, Nehin-No, 1, 5313-a.
Yellow giant 57003, Nemuro-
rutabaga

Completely
* susceptible

*) L, s, purple top: Laurentian smooth round

yellow purple top

X B I

e R H A S IR L 7oR i
i%wﬁhﬁ A RE ORI IR DUk DB

1. & ik
() {(ERME-T=
Bi (Table 5 ).
(2) AW RHBEE IR ME, VR SHT RN
A0 AT EDFEIEREM A B LT, BB

AF vy 151132185

W Z A SO IR IHUTE I D0 T 103

RU:MMH SN IFEYD, DEGERINN G | Hi#
BREBB LR bRz, O 12
Weip s UL TS L 12 (Fig, 2).

a: Nakashibetsu i: Takikawa
b: Nemuro j: Asahikawa
c: Kushiro k: Rumoi

d: Obibiro 1: Tomamai
e: Urakawa m; Yubetsu

f: Tomakomai n: Yubetsu
g: Ono o: Tanno

h: Sapporo

Fig. 2 The locations in Hokkaido where the re-
sistance of swede varieties to club-root
disease was investigated at the field (a-
¢) and where the samples of soil infested
by Plasmodiophora brassicae Wor, were
collected (d-o0)

3 KEHIUCAE--RB T OGBITULTICE
Lo 7127 L, KiBFD L Iz > 0TI 1966 ED
8 fiins 10 oz LA, Wi, ®ifis
JUAMDIMEr o S N LI >0 T
2, 19674EDS AMS T HICMhF TR L 720

2. BRBIUER

g, 19 BizHo0n T,
Table 5 (c 1L 72,

R ahr o HEorcld, EmmMiic ks
DSV LT, DREDDERH - b ED
b, ERAEBFET, £2<VHOBBSNILNI-
el L o, RSO 100% Db
AR LB XML E T, Loz

2O YERE
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Table § Percentage of the clubbed plants of the 19 swede varieties used in the paper-
pot/field experiment conducted with the soil collected from the 12 locations
in Hokkaido
™~ Locations where ‘ - i ! | @ | !

RSN REEEE B R BRI

was collected 5 = g o | % - i .g } 8 g ‘ £ - E

3 f & & & & % .z & % % &

~ ) - —~ ~ o~ } —~ | ~ A~ A ‘ ~ ~ ~

Varieties : A SiE ! Z i L T \E/ s <
Wilhelmsburgar ¢toftegaard 2 5} O! 1 0“ 01 0; 25 1 2: 29! 0
Green top swede 0 10 3 0 0 A 4 135 0
Green top ©o o o 0o o o o0 ot o o o 0
et W green top | 2 2 0 5 0 o 9 12 3 3 & 15
Sutton’s green top 0 0: 01 0{ 0 0 0 0 0 Bi 0
Svalsf’s victoria 0 0 0 0 0 0 0 0 0 2 5
Canadian universal 25 52£ 0 16: 0 20 15 3! 3 50 50 90
White fleshed necklace 45 60; 22 16 0 13 25 63’ 45 88 100 100
5313-b 87, 56 211 13l of 30, 100] 43 20 soi 100, 100
Crimson king 66‘, 40, 40 80 0 15 25 45 30 100 100 100
Sutton’s champion 90, 70| 34 25 ¢ 16| 20 38 26 88 100] 90
L. s, purple top* ! 69 55 10 8 0 7 32 33 28 92 100 100
Calder ‘ | 75 51 17 12 0 31 50} 43 20 100} 100 100
Bangolm ;100 56 31 12 0 30 45i 50’ 16 100 100 100
Sensation 81 78 il 8 0! 31 25l 64 44 80| 100] 100
Sendai-kabu 42 67 18 30 0 36 40, 56 10 48 90, 100
Majestic No, 1 100 50] 25 17 0 23 30 48| 28 84 100, 100
5313-a 75 54 20 33 0 25 43 50 23 92 100 100
Nemuro-rutabaga 97 88 26 35 0 18 22 40‘l 32 100 100 100

*) L. s, purple top:

EBRERMASh a1, Ud, DIROIEMIL,
Heizid, KLU BEITLUTIRI NG o i
Lo L, R HiZ%, Table3d oJpslic Lizhis

TRAHT 2 &, Thoo WRITHT BIEHNL,

ZRD-EBicoIT, Table 3 #hicabHhw T
MU TR EMIEHTE, Lind, [Green
top ] (FEOIRLEICENTD, 4L DM
bohtimat, i, WbWwa ) — VT
MO, R LE0d 3 LD T, LRGH
DITRER LI bDbH oM, L TIRFEIE
ODPRERLICENITEMNTE, RYHFO
EHTREB UG SIZEA B LR
A

l‘{.}

Laurentian smooth round

yellow purple top

TOK I IEr o, RIMINC BT B R
KDY LA O TITE »> 7D 2 20 (K5
R, el R o BN IZ X B 75 el i 1

2k

RETHBEIIILAHERLTS, 131ZT0F Y
TWHEA2LDEER L.
BEER
P33 ORBEER D O, HISIRE F BB, A
YLt a2 BB LORPITBNTHKE R
fonv 2o O, JiE RIS BT B IREHIT
hitkis, 7Green top] Thz bk, 7V~ v}

v 7HORHTELTHL, =T b v THD
M —BIcT L, £ UTARBHTRICKES =¥



Fig.4 "Sensation”

Fig. 5 "Majestic No,
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Fig. 3 "Nemuro-rutabage” was improved in Konsen

Agric, Exp, Sta, as the more resistant variety
to the bacterial soft rot than the other
varieties, But the variety was attacked most
heavily by P. brassicae.

was severely attacked by P.
brassicae. The variety with the purple colored
root surface above the ground showed itself
highly susceptible to the disease without

exception including "Sensation”,

I" was improved from the
original "Majestic” "Sutton’s majestic” which
was imported from England in 1933 and the
variety "Sutton‘s majestic” used for this trial
was imported in 1951 from the same country,
But the later was attacked heavier than the
former by P. brassicae,

Fig. 8 "Green top” was the variety imported from

Fig. 7 "Wilhelmsburgar o¢toftegaard” was highly

Fig. 8 "Sutton’s

Holland and it showed itself completely re-
sistant to P. brassicae in Hokkaido district,

resistant to P. brassicae but some plants of
this variety were attacked by the disease,
(In this picture the plant at the most right
side was infected moderately by the clubroot,

green top” which was imported
from England in 1961 was highly resistant
to P. brassicae.
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AF v 7 1BIETL au st & bIT,
R EbDTHH BMOMBEICE T 5 2 &1
SDBITIE » 72, DO R TIL B 5 4 [ Yellow
green top| (7Y —v t v 7R OEHEHML,
rYellowgiant J(,;e—7n  » 7RIS & DL #: b8
BFhotc O 3BEDRLLHY, TofioES
OHEICE->TH, BRANOYHZELS DD
BEOD, LU, il +FIEREHORERIC
DNTOZUEST, VEANFEHBICOVNTS,
TOHEMMERICT 2, Wb 47N race
ORIT DV TIE, 3 Cic AL o7 Yt HE
AiESNT, TORMNOLDICHRE NIH™
L HB. AYERSY # WiLLaMS® |r L hid, &
DORAFODDFLEEF SRENTV SO TIuE
HEMDO LA RS E LIt L Hiait%, &
BHESKTTHEILEMNSZ bDLBbN s,
CDESBBHT, ChoDRBER,LES
hi-, ERRAWEdiditiEics g 3 P. brassi-
cae EDPEEFEY, 4B IERMCHFS
NBEEZBZTLETERVD, LI EHERR
Tz, BRI OWTOAE S, LiFHER
iChtc>T, HIET S P brassicae L3} LT,
[Green top) {Z%E LiciEfitk% Ry € LR
Wit RETHIBHICE T Av2 o DER
SR, V- TRORMTHEC LD
SEZ AT, REHEDIC LY 2 REMROZEL
2 - T, 41T 2 race OMBUIC BELE b
5L, R, Ehitkod 30 IEZHEIC
THRMEEREELTEOIZ<ORAL, 2O

WA, YEMARMEERE SO &

AU

chdDT it HICRFBHFRDNV Z T 26
A, JuiEditiE CIRMRICKT 2V RESE
RULAECEREEDEI DY, SHONVENN
OFHILH7»T, +HICEROHRELIEYHN
o EEEHTSHDTH 5.

ik, ENBHAROHRAShELRE, &
SprhThnofisme Fig. 3~8ItRL
7o

1 2

() ABCBOTHEEFWSHTOROLS
N RO RBMFGIESLE, BHTOIRIPTHKES
Nz @MOKRKEERO M LES &L
2o

(20 BHE D 4 BFTHFE > IR, 5
KRS BT X 288, BIUiiER
1L2pHr oL, BRIWE (Plasmodiophora
brassicae Wor,) (T X 2754 B1% A - BRT,
W3 13 DIRRUBR DTS & U2 OFRIE £ T3
L, TODWMBBICHEEELATNLT, MMi&
OMFIC DN THEEEINZ foo

B) wAAHOEELHBMERNT, Ryl
DA DFTITIE - 2B RROKM, 1R
[Green top] (%, 12 AL, Thii4l, LF
Lishatte iz, FNICHT 5 LTIR M
RETHBRMMT, BUTAHVEREETRU
LhL, APCHRENL [T¥RF 27 15]
BLU Tdaanvzf| o2&, Wi
MORBHERL, T/, COMRMEATHLL
MR GRS RORIE, BUTHOBREER
Lo UL, cOBARIZERESRD P. bra-
ssicae 1T X 3 DR, B LLH—TRRY
P otiDT, TRICE>TEL B DKICHT 32
K&, Lybw 2 semi-resistance T & »TH: L
BEREAE, WoRCEENT I EMNTELDL
27

(4) P. brassicae \C & % LERIEOL Sic &
AERAENELL, AMCEHOMBEERT 3
FRELT, BRIBOEMNICHENRK L EZRXTA
L, ThTHY, BT IHTEERV . BO&
ZpE AR LS OR—1BAPDEMROREN S,
ZOHHEN, v T ORMKIEREEZREST S
FERELTHMILODTH S LM L.

ek 27 SHEiE, il R RTFHoRICD
L3% 6 THC AR L/-A8, [Green top) A&
b BB AR (SRR D RIS, T, ko
BOVTRMICE L. L EBRAHGHHED R
fliTtd 3 [Sutton’s up-to-date] {3, HHi &I
AR U, 3ho, M EREEMHE OO RN,
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TRT, hEEID B3R BORZIHORD T
MCIE L e

MU D SRR N I 3 3 UL Lo g4
3, BEABOKREBMUTH 1, Wb 3
semi-resistant variety 74 & 44| ¢ & 7=,

(5] P. brassicae \c > T, H:FY race o
SEAMRENTHBOT, WIIBIC T 2134
HBNILEEMOLRRIEEH, JLiF L RIC
HTRDIBZDEIDZBRI LA sEE, LN
12 2B S PR U1 MUK I 1 & 2 % Yt i
BOTH, DRRICHT 2 REMOENZ, K
WRICBT AR ELALTHE D LWL
720

6) UL3>0RBEERL S, LiEHTE, B
I 5 Y, [Green top o iRmiHEIHE
Wb, BRBLAUVEA®ERL, T4, ¢
NICHAT 2 LB MRS, |LT
BB ZRT C L 2B, DT EMD,
LB RERTET 5 P brassicae o5t LTz,
[Green top) DIEFMMILIEEL TV 3 b D
EHER U,

X [
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Summary

The differences in resistance to club-
root disease ( Plasmodiophora brassicae WOR.)
among the swede varieties in Hokkaido were
investigated.

The results are summarised as follows;

{. On the field trials at the four loca-
tions in Konsen district (Nemuro and Ku-
shiro district), the resistance to club-root
disease was quite high on the green colored
swede varieties and, especially, a variety
called *Green top” was the most highly
resistant. But other purple top colored
varieties, including “Majestic No. 1” and
“Nemuro.rutabaga” which were improved in
Japan, were highly susceptible without
exception.

2. The method of transplanting young
plants of swede, which were grown in the

paper-pot filled with soil artificially in-
fected by the microbe, was examined to study
the resistance to the disease. With this
method the differences in resistance to the
disease were clearer than the results on the
field trial, because of the high uniformity
ofthe degree of infestation by P. brassicae
in the soil used.

From the result, the 27 swede varieties
investigated were arranged into 6 groups,
ranging from “completely resistant” to “com.
pletely susceptible”, according to the pattern
of infection by P, brassicae; and it is noted
that the green colored swede varieties were
especially highly resistant to it.

3. The swede varieties were also inves-
tigated on the soils which were infested by
P. brassicae and collected from the 12 loca.
tions in Hokkaido. On each of the soils the
differences in resistance to club-root disease
among them was the same as the results of
the trials in the Konsen district.

4. From the above 3 experiments, it was
decided that the resistance of a swede variety
“Green top” to the club.root disease was
most high and constant in Hokkaido district.





