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SUMMARY

A Murashige and Skoog’s basal culture medium with 0.5 mg/] of NAA (a-naphthalene acetic
acid), 1.0 mg/1 of Kinetin (6-furfuryl amino purine), 3% sucrose, 1% agar and 5.6-5.8 in pH was a
suitable medium for the primary culture of explant tissue from clubs on turnip and Chinese cabbage
infected with Plasmodiophora brassicae and noninfected explant tissue from swelled roots on healthy
turnip and the subculture of infected and noninfected callus tissues. The culture of infected callus
tissue from Chinese cabbage in the present study is an original work. Moreover, in a growth chamber,
culture temperature was at 25°C and the light condition of continuous fluorescent 300 lux illumination
was better in callus growth than the dark condition. Fresh weight of callus tissue with infected and
noninfected explant tissues increased gradually from 5 days on medium and then the former was more
vigorous than the latter. In the infected explant tissue, the fresh weight during one week from 3 to 10
days on medium became 1.8 times in Chinese cabbage and 3 times in turnip, but 1.8 times in noninfected
one from turnip. Grown of infeced callus tissue as the sorosis by small mass calluses and noninfected
callus tissue as the swelling of whole tissue was observed on original explant tissues or callus
transfers. Growth of infected callus tissue from turnip was more vigorous than noninfected one. That
is, after 25 days on medium, infected callus tissue was 1.7 times in fresh weight and 1.4 times in dry
weight to those of noninefected one. In Clone A and C of infected callus tissues from turnip cultivar,

['Taibyohikari-kabu J, the callus tissue growth from the 3rd to 32nd subculture every 20 days was
generally vigorous. Degeneration of callus tissues was not observed in spite of a long-term culture as
640 days (about 21 months) of 32 successive transfers. Average fresh weight after 20 days on medium
was 4-5 g in the 3rd to 8th subculture, 3-4 g in the 9th to 22nd subculture, and slightly increased from
the 26th to 32nd subculture. White and yellowish white callus tissues showed rapid growth, but
browning from 20 days on medium. In callus tissue for subculture, it was best to use the surface white
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and yellowish white callus tissues at 20 days on medium. Although the growth of infected callus tissues
was markedly vigorous until 20 days, the growth rate decreased gradually accompanied with brown.
The maximum fresh weight was recognized about 50 days on medium and thereafter it showed a
decreasing tendency.
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Murashige and Skoog A& 11 @NAA (a-7 7 2 v v EE) 0.5mg &n A x5 (6-717 )
AT 327D V)1.0mgdn, #LTL 1 83%, £RXK1%, ¥lcpH%5.6-5.8L LicgEzn» 7L~
4 ORI SFFBERO ) 7REBEBOBHEAOMNRIEE, F RS LRGP0 L A EBOMNSR
BDDIBYTH ot KRBT HA7F A DLDOREREH NV ADERIRHNORETH S, LBA
TERERIFH T, WHEEE25C, 3001 7 2 DMIEITERBHOBATII S A ADEFICR TR L )
Lrmot, BEROBLBEGOBHEEL AN HEL TV AEBROETIIREES B bR A HEN
L, BiZBRHEIVLEENLI T, ZORBABOBHEMAEICE T, BEIHLHI0HETO 1EMH
DEEL, ~7 14 TIRL8EE, FLTH 7 TRI/BLIL-7eh, ZORBRLBEAKN»LOBEMETIIL.E M
LAED o T, BEGeH A 2 NRIR O H L AT L ARER, Zhiext UCHERGE N v A e Al izt
T AWK E LCBBEAERSD 5\ 3 h L ABEK ECTRE S I, BE» LV AEBOET IIERG D L A
ABIVBESNCERTH -7, ThbbiEE 5HE, Bh 4 ARG v AR LT, &
ECLME, BETLAMELKRTH T, » 7HRBEMHROD D HSEIDLOREI VA BO 7 v - AL
Cleds\ T, A 3 7 H32F T20H & L T L h M ABOE T RZ—BRICHEBTH - 1o & 200 KD
FEBERMR S S8 FTIR4~5g MRIND2ETII~4g MR22W62LRTOEFTRILCL
W ote, HAARBGOEBIESII2EbD, 6408 (217 A) &) REHOBRERC S 220b b
FEEIhEDh 0T, IV ARBIEARVEARD S DRBEVAFTERLAY, BE20HYEX5 L1
AL AT, RERIEED DD H A AR 08BOEBOABRVOEEE Y LV AEBOFERA LK
b root, BEH L ABBOEE IR 0B I TCRELLHEETH-2H, TOROBEILL EDILEL
DEBEISHEAETL, BHOBZARRKEEL LY, DBIBIERTH -1,

s

775 FHBEBR - SFORERMELE T, BEILADERELYTHI ENTERY, BRISHED
ATEZEVRI X85 b0 EROHZR L LT, WRERD AT 5 BG4 A BGOMER R ERER
NE 2 HbID, &OBEEH L AABRICET A AREOHECET2FHMAEHINE LTI > TAT
BEAOBLEL WV EBbhD, FLAREOERENTOMBNRBRIARCETS5ROMED
RBILEETHLIANKEVWEEZDNS,

196648, Strandberg Bk H v 5 v RGN HE Ui h 4 ARBATOR Z SIREOBIE XD,
WO AFEOREERC OV TCOBIOBETH D, Zhilihis X L10ERICE - SIREORRH + A
DB BEOWRAIDETICARE IR TV EH, ZORIAZLRIEE,

S 051 119734EH B I9BVE T T, » 7 &~ 7 ¥ A FRIBHABEROREGE» L A B E AL T~ T2
BENSEREY T, W OMDOFHMRAE LR, ThbOBRO—MITIIT5FE D H1982F F T 6 HIC
btofééf%ibfvboxﬁ%u:@~ﬁ®ﬁ%®%1ﬁt%vié%®f,ﬁf%éOEKWK
REEEC 5 5 EH b BEsk e, AL REERE, 7 LU L ERBEOTH L A B0 ETOLEFRD
g, By A4 28RO BHHOMRIERR ECOVWTHRN, EREEMZDZ LT 5,
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1. B L-HT7RUNIH M DR &

PR LD 7 (Brassica campestris L. subsp. rapa Hook. f. et Anders.) o F & LT 158, MK
O Y ing] &2 94 (Brassica campestris L. subsp. pekinensis Rupr.) oF & LT 2 fufE, THEH
BAERX| & T8WAX, T, thbR 21 BEKRLE, BERTEETHD,

ERZBETEB T2y 1 CREL, ~ 7 YA NEEFOBRKL TV WELBC S EERL, &
HOLR I ER L SKTHWEEL, COBISEY —20CTHERE L, 1FHUAN, VECELTIO
FERZSERALEETEAL, BERBRE ML THES T A F— 020,000 rpm TR FE, 8&E
DA =X TFB/BLI, ZO®E3,000 rpm TEOMAEL, EEREETCHTALKBRFCEEXEKY
Mz TEOGABL, & OBIEY 5 BT - TKRIBRTFOEBERE 2B hERF EL 124910075 X 5
CHOPLOARLAEBRELBECICEBLAYOEEEREL, BEELELYEY, chrRHE%k (718&
8HIICAN, ERDOH T EA7 A OBTHEREL, WM A%y 27 20D1,00002% & L, 30~408
BZETLE GBI S AV,

2. HEEH, RRURREE

oML Table 1 @ X 5 1z Murashige and Skoog (MS) ZEAREZH#HVD 11 TNAA (a-F7 2L v
HER) 0.5mg LA A RFY (6-FA7IYAT7377Y V) 1.0mg &#&EML, LxB30g s EBEORE
FKR10g ¥k, pH5.6-5.81c7c% & 51IN-KOH & IN-HCICHE L1, HhrxHEREAREHLE,
CORHYI0mI BA=A7 5 2 2 2ix30ml, 200ml B=F7 5 2 2 Ci60ml Fo5E L THERL, X
W 2HTELR, TAWTLED, 120C, 25FE, 20400, GEASBREYT -1,

Table 1. A modified Murashige and Skoog’s culture medium for the present

study

Inorganic compounds Organic compounds
KNO, 1,900.0 mg/1 Nicotinic acid 0.5 mg/1
NH,NO; 1,650.0 Pyridoxine HCI 0.5
CaCl, - 2H,O 440.0 Thiamine HCI 0.1
MgSO, « 7H,0 370.0 Glycin 2.0
KH,PO, 170.0 Myo-inositol 100.0
Na,EDTA 37.3
FeSO, - 7TH,0 27.8 NAA 0.5
MnSO, - 4H,0 22.3 Kinetin 1.0
ZnS0, « TH,0 8.6
H,BO, 6.2 Sucrose 30.0 g/l
Kl 0.83 Agar 10.0
Na,MoO, - 2H,0 0.25
CuSO, - 5H,0 0.025

CoCl; - 6H,0 0.025

The pH was adjusted to 5.6-5.8 with IN-KOH and IN-HCI and the medium
was sterilized by autoclaving at 120°C, 2 atm. for 20 min. A callus transfer or
some explant tissues were placed in a 100 ml or a 200 ml Erlenmeyer flask
with 30 ml or 60 ml of medium.

MRHEEEZ RO BB EHI0-40BDH 7 &7 A REFICAE L BB SR B, & it
KREABS TR, WEBAEOZS0LREALE, CSOEBMPAEKRTE B, @Y%ik X
CH) > T3-5%RAEEHRMTF b ) v alTBEL, 15-205RHFENE L, D\ CREREKAT 4 EL
EHE-TLERS mm Oy K-35 - CHBRCEEIRY, BHOMKETIRL, EXH X% 2 mm
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DAT A ALY » T P23, 5 BRI IED 2 A ZADHEAHR LR, 20HEDO ALV ADH
BRUVEAGREBRELITIEMICBE L TR L & L, B L 2AD0RIZRIZ20BEOBEL Tt
HENEHBOERB I L AEABYTEM~OBBEIC L W fT-7, BEI25COBATEBMIATIRET
WOEKT R (3002 v 2) T, WThbBEREL L, BEAOEBTREIEELOCTHREL, EE
Litote 3 HBEBELEE L Lic, B ERE Y L AEKITEERE T ECEEK30-40BD » FIEXEHD
5%, FEOOBIEKMOEZEY B, FAROBZ LS ERABEOEBIFICL VB, IREETEULHER
VRSB LD H A AERBIEFIREIED, 50% B 0.006% 2 » + v 7 —WTHREL, BIETIX
BHOBREY, BETREOEELRVZ E2BRALTHL, LBOERICHER L,

& R

1., #tR L i e BB EH

MSEAEMICHEM T AHEDERREYE L LTET NAA a4 xF v BB FLhD, Zhik2.4
-D (24-vrruev=z/ ¥ ) 22y b A2 (Grand Island Biological Company) %0z
TEBRY T -7, Tihbd, MSEAREMINL, 1) NAAO0.5mg, 2) NAAO.Smg+H 1 RxF Vv
1.0mg, 3) NAAO.1mg +2,4-D6.0mg, 4) NAAO.1mg +2,4-D6.0mg+=2=2F y } 37
150 ml, 5)MS EAEMD 5RIEOWT, # 7 &2 A RBABROBBEELYE ECE 24T, 2o
REZOPFTTLORBIEH» L AEBEE L LEREOAEYFARICKER, EFBEEOKLL/IDIFECRT
L, NAA+ 574 %5V >NAA>NAA+24-D+==2F 9 + s 427 SMSEREHBS>NAAL2,4-DT
Bote, aaF o b ILIZEMEHEONI NV AIETB IR THERCHEESEOYEL, ROV ADE
FEHRTHLMNCRL - T, FOEBFERIEEISHUEEML o, NAA+ 4 2 F VRO
BT CO -~ 27 % 4 FRIBEE b oEEAzPlale [I-BD X 514,571 mg 359, Thizxd U THEFO»
TIRIBHEE S D DEEEETH S Plate [I-ADE 2 EICHE L TAEBL L 2o,

EROERI S, HEEEZ2C, BEATEEMCKT5RE L ELBEB, O OBEROEELFHL
R OBEATIRETL D A ABERBFCH ol Lo TAERTIEEL LTHRT T TEEYTTS
Zli L,

2. IREE

A7 HA 2 FBEIRRESSD, 27 1 REIRR LEBEBES» O Th T hBEGAY NAA LH 1 X
F v IRIMOMS AR (Table 2) iz, ¥&E3,5, 7T RUCNBHEOREEEOAERX Table 20
XoThs,

Table 2. Growth of infected and noninfected callus tissues with explant tissue at the early
culture days on MS basal medium with NAA and Kinetin under light condition

Average fresh weight mg of

Day of
culture p
infected callus tissue nomnfegted
callus tissue
Harumakigokuwase- B . Taibyohikari- Taibyohikari-
hakusai Muso-hakusai ‘kabu kabu
3 81.0 82.5 78.5 97.4
5 103.8 104.5 112.3 112.5
7 112.5 109.0 185.0 140.2
10 149.3 148.1 237.7 177.4

Chinese cabbage cultivars : [Harumakigokuwase-hakusai] and Muso-hakusai |.
Turnip cultivar : [Taibyohikari-kabu .
Average fresh weight of 5-10 callus tissues with an explant tissue of about 60 mg in each plot.
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BEIBREI 7 ¥4 2 RBORBEEER, S OBBREOEEXIERAE, » 7 CHFRR L ELBAGD
BEREEIC BMAEND T, EESHENLI0BETO 7 51 2 RBOEEED THERILIZEHE
THH, 3H»HI0HETO 1;BHETL.8EBEML 72, » 7 TSRS AROEECRE L ELBIRAET
Hoteh, THEWNHETHRBEAZ» SOBEGKIBLBLLOTHIVHALMTATH T, Thbb,
BEEIHNDI0ETO 1 BEOKBEB» O OBBEOEBE R I/ LAY, hicr L CREBAR D
DENIRLEZTH -7

D& Table2 DfERDO—ix Plate [-ATRIRTW3, ZOEENLbS L 5 ICERS AKT
PR EBEBEABCEC I NV AABIEATRLAEL S, BELED, PMMIRER-THRIATSE
D, THERCE2 LFRBHEBCELL IV ZEBIIORCKE S KoT WA, BLBEBH LD I L 2
AR EhBEXRES bR Mr T, WWABRDOKRBAZL OO L ZAEBIESL NI IR AE D,
INEIRA NV ADEEIE L LT AR bR, BEBEKR)I SO NV AEBTEEBENLERCEALT AR E L
Thbhfe, Lo X 57 v 2 EBEICTHRIIZER D bhic,

3. WHEE

N T D DORBELT OGO » A 2D NAA &5 1 55 vEiMS £AE# (Table 1) ETo

SHIZ LI25H FCOAE L EY Table 3 1277,

Table 3. Average fresh and dry weights at the different culture days of infected and non-
infected callus tissues on MS basal medium with NAA and Kinetin under
dark condition

Day of Weight of infected callus mg Weight of noninfected callus mg
culture Fresh Dry Fresh Dry

0 40.0 4.4 36.0 2.0

5 186.8 16.6 111.8 7.6

10 677.5 47.3 211.9 15.1

15 1,632.1 105.9 687.8 53.9

20 2,855.3 176.2 1,557.7 109.0

25 4,083.3 228.3 2,384.5 161.2

Turnip cultivar : [Taibyohikari-kabu |. Average fresh and dry weights of 10 callus tissues in
each plot.

BEMBFIRRR OCERPEOTH L A EMOFHEBEIEAF 40, 36mg THH, HES AETIE
REHeH v A 118 186.8 mg ioxt LIRS » 4 A 445 111.8 mg, 15HKIZZhFh1,632.1, 687.8 mg,
5 TIZEREh4,083.3, 2,384.5mg L7sh, HEOHAOHEI A AABOICHE S ETEDE
MHbhtc, BEBABCE VT, BRI AV ABBEIERLOF R LT, £ECL.7E, EBT1.AL
180T, BEEEIOR £ 25 AR D REGLER OFEREGE » 1V AR O LT RTE Plate [-BD X 5 Th 5B, &
DERMNDLbMND LI, BEH N AR IHOH A ZAEBRNOEOF LA U CRERICHET 3 D
XL T, FERE S L AR LB LA SEIEL, Bh A 2 EBEICHROZERNRS - -,

RAH v A HBOMNRETR, T7hbd, HAMEEELNEILCERDIZLLEI-T, 2O AL RE
BOEBENT o LB INBHE I DRI LM T B, [HHE O D 258 O FRBEREE DKL »
WA, 7 —VvALCOMRINDIRETIEOWT, Z#RE bICEZE 0BHIC5 BEDOTHET S
AN, Zo#ER% Fig. 1 wrd,

BENBRCRT DG v 20O L EY ) EHETIMAR IS8 T TIX4~5g, A IS 22
ETRI~4gLRCBAL, MR 260 DR TREBTBRRLBIFILIE » 12, L b2 BRI ETENEN
EHoted’, RBOPETROhTEFTENBA TS L5 L5 MEl, ThbbB Bk 1,
EREE0BUBECESCTIREI NV ARBIETEYHL, &S00 T Plate V-BTRLE X 510
HE6,832mg it st - Dd D -7,
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Average fresh weight per callus tissue g

345678 0101112131415 17 19 22 2% 28 32
Number of subcultures
Fig. 1. Growth of infected callus tissue at 20-day-old culture of the different
subcultures of 2 Clones on MS basal medium with NAA and Kinetin

under light condition.
Turnip cultivar : [ Tabibyohikari-kabu]. Average fresh weight of 5 callus

tissues in each plot.
e—o :Clone A m---m : Clone C.

oo Fig. 1 TRU#REEZEF DL D00 T 5 G » v A GO B3F & BRI % Plate
0L, IV, VR OVI R T,

Plate Illix Fig. 1, 7 v —v CoOMMR 3BT, BEEDS, 10, 20K OBHEOREKE» + 2 BT, 7l
SEOBIHIFENOELRTH -, BRKKD LBENETLT, REA»LEBEDO NV AL
b, ZoOBEN L AEBYER ECBELCEE, ChrboFA AL AEBOEBTRRLAERILT,
BREAICEHERTE R - T,

PlateIVi3 Fig.1, 7 » — v AORR 4 mR T, EEWHEOFELSEABDORKSE» L A &K% 100
mAE=A75 A2k 1ETOBHEL, BE5RU20BHOF» AV AHBOHEERRYRLIS DT, 20H
Bie—BBRBR LR bbb H), SHLCHEBEBRVERTZ EBHEEL L TTIERLR >,

Plate V (2Fig. 1 D#R251C B\ T, HEOEHOBEHRA L ABBT, A7 v —VATENLAEER
3.350, 4,331, 4,632mg, Bix7 » —v CTENH4,520, 4,954, 6,832mg T, HEIAE LD b REF72
HEBHERLI,

Plate VI iz Fig. 1 k357 v — v CD 3 20#Rick\T, A, B, CRzhXhiEES, 70, 80H
BORGH L AT, BEAENLEBRETORA MEBEOCEBELERL T ie, 80BEDREFE N 1+ A
O 1M 0 T I3,610 mg T, HMERELLZVWLELbLTHEHKRERMETD -7,

R A A B A T BEE, » A AREEISEARD Y LIXREVWERNARD LIS, 208
Bk, —HO A AEBIBELEDTHOAREREIKRET L, 2o%d 2 4+ AEKRZEHEL 5
W, BIFS0HBTRAEELE LY, ThHUBEIEBEGER &R,

% %=

B SHRERBHREORYE ) L A G E2 B A DRI hFEL LT, » v F v (Strandberg b,
B2, Williamss?, Ingram®), # 7 (Ingram®, Tommerup’®, Dekhuijzen'®) RU'R =—7 v % 7
(Tommerup 5 AV BTV B2, RERTIR S 7 bR LR OFH L A, T L T2
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ARRODERA LA BB LR, ChbOMREELT o, BET TR 294 hbDRYEH L 2
Bz oW TOHRE Mz i,

VR O RIEFE T I\ T, Murashige and Skoog HEAEEHIZHEINTS NAAL # A4 2 F Vv EBIZOW
T, FIER0.5mg/ 1, HERL.Omg/ 1275ELTH D L OBRE>INH Y, KAERTHRABO Z &2 HH
RINT, EELIMIZ2,4-DE=2F v b I A2 BMS EREHICHEML TEREY T o0, ok
HEHANTEH > T, Ingram®BEE SO R G EREME R DD, 2325 b I A2 HNEH EO
ANABBOWIEIAAXF Y, €23V, BRERROT  VBEMERL D LRFCH-EHRUT
WHD, EELD NAA, 2,4-DRUaz2Fy b 3 A2 HEIMMS EAB#HTO » L A ABOEHIZ15H#
BhLLNT, EMAERRSEHEL LCazFy b IAZ3RELEELONS, KEROEERE L - hic
BlEoWmELX T LH5 L, MSEAREMH 11 Z NAAO.5mg, »4 %xF1.0mg DEHEMIRIEYE V2
5h, ThOMEOHRMEDO W DIDBELAELRIC LA EO IV ADEEE, BEl, BHoOWEL
ERDOWTESHEILEERYTOLELRS A,

MREBERZOWT, BVWBIRISIREV R TAR, FRMEIEROLOYEATTbLAEVE, K
IRED IV EL Teote, CORDITIBLRTBFEE LB Z SIREY T, LTFREHECKERT
REEL, ZIABELTN~0EBOBE R ISORIHHEVH T LXK THE, RELEGOR
WA ik hT 3 BERCIBED TUNEO » v A BYET AR, 230 5 Bicl - THE L 5,
O ABBIRELABRO SO, NI RBRE LTAORD 00D D, FRICK\T 7 B H10H
TENPEANVAEBOEERNLZALRBDER LT, BB W TRELENRFALLIRETA bR, L
THELRBNLOBEBIL VERLERTYRLL, RBEREAERRR CIERREOTE » L 2 ik orsH
S~BHETODEELHEDOKERNDL A bI, WBHBOBHG L RBY» LV 2ABOBHEELERL
THE, HEEDCINLDLEET S 2 A AEBI NIRRT O XL ERBERIRE T 510,
RGeS N AR TR EBETAL LR TH -7, Reddy 5710 L B &, B 4 2ABIEETI A
TELREELR-TDIH LT, FREI VAR TRAS B EBERELRY, B A 2EBNL 0 E
BOERLRZ ERARBOKBELABETH -1 SO LRI LV AEBRNCARENEET S - L1
L0, IVAEBOEERRED DV BHBT AL OB AWENMBENTEOTHRVHEEES RS,

MATERBCOWT, RFRICH ) 7RBEROREE D LV A, 77— VAL CikE $Iic32ME, 640
B 217 A) LS RUEMOMAR L2008 Z L ERTLEFTRBEOEANR L LR T, WhP LSRR H
N ABRBEORICBEFRELLBD LR o, OMRERIEKITERBE, 25CThHbhid, BEE
R ED—DORFERABATICRIEIAOBEL T WEER I LV AEBYBHEEBECTLZETH B,
Williams 5374 v 5 ViRBRBERORKE» 4 2% 7 —128 & L 0 FEEmcBR L, 40EL oy
Tolel|MUTWD, TDT—12BZ L OMRII AR VFERTHY, ThIEH LTEESIZ 2082 sk
BOABELLREREI AL AEBOZ LAY, LBROEMMOMRERBICRY TS LN T,

REDN ZAEBEFEHCBEL CH ORISR LSS58, B% 2085 THARTALIEY
BBV AEBIIA T OE S THIE L 12, ZORBBLBICRS &b A 2 B0 T BB & 2B
BEAELCCEL, BHENBIZ0BETHALAEABIR A CHELSSHCRAERE ko, =0
BEOLEMINEAID -0, DV THAAABCEBERNLOND L 510k b, BIRL - EREMIC
RERBUPEL, » A AEBKOKF B L CEBRE 8D, FOEBRBEIROMER & 7 - 7o, Ingram®
KL BE BEINABBOETIERT B2 52TH OMIERT, KFEOBHADE A Kk B TH 5
P, 8B 05428 ¥ TREMGOSE, £ L THKRRBRFOMRDETHL B U T\, AERTHEND
HEBORED v AEBOR CEBTHREHEOER BB TH D, FOEI L ARBOBEDEFT
DHTEMGEHSRBRTERNEBTTE2I0LHEEI RS,

&t 3

AREOHEIC DT > THNHCIEIET, LWABELELOCHFERBEOZRCHEYE TS, Tk
BroE L IEAS3F SR A R E T SR MBIE, —MPIEC, HRFBEES 356034 12X VT -7 bDTH A,
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A Infected 5 days Noninfected

Explant tissues forming callus tissues and growth of callus tissues at the ditterent days on

Plate I.

medium. Solid line : 2 cm.
A : Appearance and growth of callus tissues on infected and noninfected explant tissues from turnip

cultivar, [ Taibyohikari-kabu ] at 5, 7 and 10 days on medium under light condition in Table 2.
B : Growth of infected and noninfected callus tissues from turnip cultivar,
["Taibyohikari-kabu | at 10 and 25 days on medium under dark condition in Table 3. In each day,

Arrows : callus initials.

infected : 4 of left, noninfected : 4 of right.
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Plate II. Callus tissues with explant tissues from clubs on turnip and Chinese cabbage at 40 days on medium.

Solid line : 2 cm.

A : Two explant tissues of left and two callus tissues with explant tissues from turnip cultivars under dark

condition. Left : a callus tissue (2,632 mg in fresh weight) from [Tokinashi-ko-kabu], right : a callus tissue
(2,335 mg) from [Someyakanemachi-kabu|. B : A callus tissue (4,571 mg) with explant tissue from Chinese

cabbage cultivar, Kinsho-hakusaij under light condition.
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Plate IV. Culture of infected callus tissues in 100 ml Erlenmeyer flasks under light condition.
Solid line : 2 cm.

A : Five days on medium in the 4th subculture of Clone A in Fig. 1. B : Twenty days on medium
in the 5th subculture of Clone A in Fig. 1. Callus tissues showing white to yellowish white at 5 days
and partially white, yellowish white and light brown at 20 days.
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Plate V. Callus tissues in 100 Erlenmeyer flasks at 50 days on medium of the 25th subculture of 2 Clones
in Fig. 1. Solid line : 2 cm.

A : Clone A ; callus tissues of 3,350, 4,331 and 4,632 mg in fresh weight from left. B : Clone C : callus

tissues of 4,520, 4,954 and 6,832 mg in fresh weight from left. Callus tissues showing partially light brown,
brown and dark brown.
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Plate VI. Callus tissues at the different long days on medium in 3 subcultures
of Clone C in Fig. 1. Solid line : 2 cm.

A ° Six callus tissues at 50 days of the 27th subculture. B : Six callus tissues
at 70 days of the 26th subculture. C : Sixteen callus tissues at 80 days of the
16th subculture in (57.76 g in total fresh weight, 3,610 mg in average fresh
weight). As culture days increase, callus tissues changing from light brown
to dark brown in colour.



